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 The reason behind the raise the temperature of  oil lubrication  system of  turbo jet 

engine of aircraft was investigated which leads to damaging engine and costs the 
government huge expenses .it was found that main reason had been excessive heat from 

frailer oil thermostat ,  I designed and added a experiential valve   to oil system. Which  

operated  to cool down the oil temperature and increase efficiency of engine.                                                                                                                               
 

 

 

© 2014 AENSI Publisher All rights reserved. 

To Cite This Article: Yousif   Khudhair  Abbas., Development the Oil System of Aircraft.  Aust. J. Basic & Appl. Sci., 8(13): 704-708, 

2014 

 

INTRODUCTION 

 

 Airlines are of importance to the majority of countries nowadays for what they offer of great and fast 

surface in transportation compared to the rest of transportation methods . the researcher designed and added new 

experiential valve  to oil system to reduce the temperature of oil system of aircraft. 

 

2-Temperature: 

 Is a numerical measure of hot and cold in a body that is in its own state of internal thermal equilibrium. Its 

measurement is by detection of heat radiation or particle velocity or kinetic energy, or by the bulk behavior of a 

thermometric material it may be calibrated in any of various temperature scale ,Celsius , Fahrenheit , Kelvin , 

ect .the fundamental physical definition of temperature is provided by thermodynamic (Symon, Keith, 1971). 

 

3-Fiction:   

 When you use the brake the friction linings come into contact with the surface of the rotating wheel of the 

plane. the pressure is a result of the impact of  perpendicular forces to the surfaces generated by the brake 

system and whether the brake system hydraulic or pneumatic this friction between the surfaces of the linings 

installed on the plane and surface of wheels generates friction in reverse to the direction of rotational motion of 

the wheels. In return this produces heat and kinetic energy of the aircraft is transformed to heat energy and as a 

result of decreasing the kinetic energy the speed of the plane decreases until all the kinetic energy of the aircraft 

is transformed into thermal energy produced by friction 

 

3-1The coefficient of friction between the friction surface  :  

 Affect the value of the coefficient of friction between the surfaces on the amount of friction force needed to 

brake the plane known as the coefficient of friction (µ ) as the ratio between the force required to move the 

surface to another surface ( friction force) and the vertical force between the surfaces and increases the frictional 

force increase vertical force and increase the coefficient of friction (Miriam, L.  and  L.G. Kraige). 

r

n

F

F
              (1)  

 =Coefficient of friction 

rF  = Friction force 

nF  = Vertical force 

 

4-Viscosity:   
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 The viscosity of a fluid is a measure of its resistance to gradual deformation by shear stress or tensile stress. 

For liquids, it corresponds to the informal notion of "thickness". For example ,honey has a much higher 

viscosity than water .Viscosity is due to the friction between neighboring particles in a fluid that are moving at 

different velocity. When the fluid is forced through a tube, the fluid generally moves faster near the axis and 

very slowly near the walls; therefore, some stress (such as a pressure difference between the two ends of the 

tube) is needed to overcome the friction between layers and keep the fluid moving. For the same velocity 

pattern, the stress required is proportional to the fluid's viscosity. A liquid's viscosity depends on the size and 

shape of its particles and the attractions between the particles. A fluid that has no resistance to shear stress is 

known as an ideal fluid or in viscid fluid. Zero viscosity is observed only at very low temperatures , in super 

fluids. Otherwise all fluids have positive viscosity. If the viscosity is very high, for instance in pitch, the fluid 

will appear to be a solid in the short term. A liquid whose viscosity is less than that of water is sometimes 

known as a mobile liquid, while a substance with a viscosity substantially greater than water is called a viscous 

liquid. 

 

4-1Dynamic (shear) viscosity: 

 Laminar shear of fluid between two plates. Friction between the fluid and the moving boundaries causes the 

fluid to shear. The force required for this action is a measure of the fluid's viscosity. 

 

 
Fig. 1: fluid viscosity.  

 

 In a general parallel flow (such as could occur in a straight pipe), the shear stress is proportional to the 

gradient of the velocity as shown in figure (1).The dynamic (shear) viscosity of  a fluid expresses its resistance 

to shearing flows, where adjacent layers move parallel to each other with different speeds. It can be defined 

through the idealized situation known as a Colette flow, where a layer of fluid is trapped between two horizontal 

plates, one fixed and one moving horizontally at constant speed . (The plates are assumed to be very large, so 

that one need not consider what happens near their edges.).If the speed of the top plate is small enough, the fluid 

particles will move parallel to it, and their speed will vary linearly from zero at the bottom to at the top. Each 

layer of fluid will move faster than the one just below it, and friction between them will give rise to a  force 

resisting their relative motion. In particular, the fluid will apply on the top plate a force in the direction opposite 

to its motion, and an equal but opposite one to the bottom plate. An external force is therefore required in order 

to keep the top plate moving at constant speed.The magnitude of this force is found to be proportional to the 

speed and the area of each plate, and inversely proportional to their separation :  

            (2) 

 The proportionality factor μ in this formula is the viscosity (specifically, the dynamic viscosity) of the fluid. 

The ratio is called the rate of shear deformation or shear velocity, and is the derivative of the fluid speed in 

the direction perpendicular to the plates. Isaac Newton expressed the viscous forces by the differential equation  

            (3) 

 where and is the local shear velocity. This formula assumes that the flow is moving along 

parallel lines and the axis, perpendicular to the flow, points in the direction of maximum shear velocity. This 

equation can be used where the velocity does not vary linearly with , such as in fluid flowing through a pipe. 

Use of the Greek letter mu (μ) for the dynamic stress viscosity is common among mechanical and chemical 

engineers, as well as physicists However, the Greek letter (η) is also used by chemists ,and physicists. 

 

4-2 kinematics viscosity:  
 The kinematics viscosity is the ratio of the dynamic viscosity μ to the density of the fluid ρ. It is usually 

denoted by the Greek letter (ν). 

             (4) 

 It is a convenient concept when analyzing the Reynolds number, that expresses the ratio of the inertial 

forces to the viscous forces: 
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           (5) 

 where is a typical length scale in the system (Streeter, et al., 1998; Olman, J.P., 2002; Ncropera, P., 2007; 

Nič, et al., 1997). 

 

5-The regimes of lubrication:   

 As the load increases on the contacting surfaces three distinct situations can be observed with respect to the 

mode of lubrication, which are called regimes of lubrication: 

 Fluid film lubrication is the lubrication regime in which through viscous forces the load is fully supported 

by the lubricant within the space or gap between the parts in motion relative to one another (the lubricated 

conjunction) and solid–solid contact is avoided (Andrés, N.L., 2007). 

o Hydrostatic lubrication is when an external pressure is applied to the lubricant in the bearing, to maintain 

the fluid lubricant film where it would otherwise be squeezed out. 

o Hydrodynamic lubrication is where the motion of the contacting surfaces, and the exact design of the 

bearing is used to pump lubricant around the bearing to maintain the lubricating film. This design of bearing 

may wear when started, stopped or reversed, as the lubricant film breaks down. 

 Elastohydrodynamic lubrication: Mostly for nonconforming surfaces or higher load conditions, the bodies 

suffer elastic strains at the contact. Such strain creates a load-bearing area, which provides an almost parallel 

gap for the fluid to flow through. Much as in hydrodynamic lubrication, the motion of the contacting bodies 

generates a flow induced pressure, which acts as the bearing force over the contact area. In such high pressure 

regimes, the viscosity of the fluid may rise considerably. At full elastohydrodynamic lubrication the generated 

lubricant film completely separates the surfaces. Contact between raised solid features, or asperities, can occur, 

leading to a mixed-lubrication or boundary lubrication regime. 

 Boundary lubrication (also called boundary film lubrication): The bodies come into closer contact at their 

asperities; the heat developed by the local pressures causes a condition which is called stick-slip and some 

asperities break off. At the elevated temperature and pressure conditions chemically reactive constituents of the 

lubricant react with the contact surface forming a highly resistant tenacious layer, or film on the moving solid 

surfaces (boundary film) which is capable of supporting the load and major wear or breakdown is avoided. 

Boundary lubrication is also defined as that regime in which the load is carried by the surface asperities rather 

than by the lubricant Besides supporting the load the lubricant may have to perform other functions as well, for 

instance it may cool the contact areas and remove wear products. While carrying out these functions the 

lubricant is constantly replaced from the contact areas either by the relative movement (hydrodynamics) or by 

externally induced forces. 

 Lubrication is required for correct operation of mechanical systems pistons , pumps  ,cams, bearings , 

turbines, cutting tools etc. where without lubrication the pressure between the surfaces in close proximity would 

generate enough heat for rapid surface damage which in a coarsened condition may literally weld the surfaces 

together, causing seizure. In some applications, such as piston engines, the film between the piston and the 

cylinder wall also seals the combustion chamber, preventing combustion gases from escaping into the crankcase 

(Andrés, N.L., 2007). 

 

6-Benefits of an Automatic Lubrication System:  

 Auto lube systems have many advantages over traditional methods of manual lubrication: 

1. All critical components are lubricated, regardless of location or ease of access 

2. Lubrication occurs while the machinery is in operation causing the lubricant to be equally distributed within 

the bearing and increasing the machine’s availability. 

3. Proper lubrication of critical components ensures safe operation of the machinery. 

4. Less wear on the components means extended component life, fewer   breakdown, reduced downtime, 

reduced replacement costs and reduced maintenance costs 

5. Measured lubrication amounts means no wasted lubricant 

6. Safety - no climbing around machinery or inaccessible areas ( gases, exhaust, confined spaces, etc.) 

7. Lower energy consumption due to less friction . 

8. Increased overall productivity resulting from increase in machine availability and reduction in downtime 

due to breakdowns or general maintenance 

9. in this system lubrication the engine parts are lubricated under pressure feed (Man, R. and D.J. Schipper). 

 

7-Principle  operation of thermostat: 
 The thermostat is very   temperature-sensitive, thermostat incorporating an expansion element be installed 

to regulate temperature .when  temperature of oil system  few the thermostat allowed the oil to pass to reservoir 

directly as shown in left of figure (2)  , and when oil system have high temperature the thermostat allowed the 

oil to passes to heat exchanger to cool the oil then return to reservoir  as shown in right of  figure(2). 
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8- principle operation of development  thermostat: 

 As shown in figure (3) the development thermostat which I design and adding to oil system ,the thermostat 

always allowed to oil to passes to heat exchanger for all time to  reduce the temperature of the oil. 

 
 

Fig. 2: Principle  operation of origin thermostat. 

 

 
 

Fig. 3: Principle  operation of development thermostat.  
 

9-The oil system: 

9-1 Oil under pressure: 

 Its start by pull the oil by oil pressure pump (2) from the reservoir oil  (1) and leads to filter(3) to filter oil 

from  impurities , through the valve pressure regulator (4) to regulate the pressure of the oil,  , then passes to 

through monitor  (5) to monitors pressure and temperature of oil  , after that the  oil line  branched into (line to 

the gearbox (6) to lubricate gearbox  , line to the control propeller  unit (7) to control propeller  angles and  the 

line bearings  (8) to  lubrication the front, middle and rear bearings).as shown in figure (4). 

 

9-scavenge oil:  

 By pulling the oil by oil scavenge  pumps (10) and leads to the filtering of oil (11) then passes to monitor  

(12) to monitor the pressure and  temperature after that to the thermostat(12)  which have tow ways (first way if 

the temperature of the oil  a few passes to   reservoir  and the second way if the temperature of oil, high , the oil 

passes to the heat exchanger(14) to cooled  the oil by air  then  return to reservoir as shown in figure (4). 

 

9-3 development: 

 I’m   designed and added the new valve in place of the thermostat(13) which forced the oil to pass always to 

heat exchanger(14) to cool oil all time by air and the return to the reservoir as shown in figure (4).                                                                                                                                                  
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Fig. 4: engine oil system schematic. 

 

10-Testing and conclusions: 

 I selected two aircrafts type Tucano 27 which it caused frequent high temperature of oil system (Tucano 27 

is aircraft Brazilian-made dual seat used for many purposes and the main purpose is to train students in the 

colleges of the Air Force and rehabilitation Aviation). i installed my  new theromstat  on one of the aircraft and 

made sure that both aircrafts fly in same time in day and night and under the same weather conditions and 

during  50 houres of flying  of flollow up, the  test concluded that there are a difference between aircraft 

equipped with new themostat and non equipped  ,as shown in the following table(1). 

 
Table 1: different between tocano aircraft equipped and non-equipped the new thermostat. 

N Tocano aircraft equipped with new thrmostat Tocano aircraft non-equipped new thrmostat 

1 during 10 houres flying the temperature  and pressure of 
oil system its normal 

during 10 houres flying the temperature and pressure  of oil system 
its normal 

2 Through 19 houres flying the temperature  and pressure 

of oil system its normal 

Through 19 houres flying , we had increase  the temperature of  oil . 

investigate the cause ،it was failure of the thermostat  ،it was 

replaced with new thermostat 

3 Through 32 houres flying the temperature  and pressure 

of oil system its normal 

Through 32 houres flying , we had reduce of oil pressure  . 

investigate the cause ،it was failure of the viscosity of oil   ،it was 

replaced with new oil 

4 Through 43 houres flying the temperature  and pressure 
of oil system its normal 

through 43 houres flying the High-temperature oil . investigate the 
cause ،it was failure because of changing the color of oil  ،it was 

replaced with new oil 

5 During  50 hours flying   , we haven’t any failure  in oil 
system . 

During  50 hours flying   , we have three times failure in oil system 

 

11-Recommendations: 

 1-Recommendation to install the new thermostat on other types of aircraft and examine its impact on the oil  

system. 
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