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Summary. 

dynamic viscosity at positive temperatures in principle increases 
oC, it begins to 

in practice as a pure fuel without a package of viscosity-lowering 

biofuels, in particular at positive temperatures, are close to the 

viscosity of diesel fuel. Under such conditions one can safely 

in those with a state-of-the-art injection apparatus.
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INTRODUCTION

viscosity. No obligatory norm has been introduced so far 

for determining dynamic viscosity. Kinematic viscosity is 

gravity forces. In order to determine kinematic viscosity 

-

of gravity forces is measured, under repeatable conditions 

and at known, strictly controlled temperature. The value of 

norm allows three groups of viscosimeters, so the methods of 

measurements may differ from the described above depend-

at the temperature of e.g. 20o

not so wide but was rather due to a measurement error or 

application of little precise methods. Therefore even a small 

mistake during measurement may cause a considerable scat-

error may be multiplied at dynamic viscosity determination 

In recent years a rapid development of injection appa-

ratus based on pump-injectors or common rail has been 

observed, where very high pressure occurs. In this situation 

under dynamic, not static conditions. It is the more impor-

dynamic, not kinematic viscosity should be determined most 

precisely. So far dynamic viscosity has not been determined 

separately, only obtained from kinematic viscosity. It was 

due to a lack of proper tools which were relatively expen-

-

cent years, particularly dynamic types, allowed for a most 

precise determination of dynamic viscosity. Moreover, for a 

of many rheological parameters on the behaviour of fuels 

or biofuels may be also tested.

The advantages of using rotational rheometers for vis-

cosity determination comprise: small volume of fuel sample 

measurements, possibility of testing both viscous and elastic 

properties, possible investigation of tixotropy and antitix-

otropy phenomena.

-

es lubrication properties, which is particularly important in 

the case of rotational injection pumps because in the pumps 

of this type the pump elements are lubricated with diesel 

oil. It may be the reason why one sometimes encounters 



 

properties are more important for the engine start up than 

between viscosity, temperature and shearing rate.

There is a serious problem concerning an excessive vis-

cosity of some biofuels, which in recent years has become 

one of the key issues. It is primarily connected with the use 

of injection apparatus, which supplies fuel to the engine at 

increase in this parameter may negatively affect the work 

of injection apparatus. The fact that biofuels would enter 

should adjust the injection systems also for the fuels with a 

of incomplete conversion to esters of oil obtained through 

monoacyloglycerols -

separation of ester from glycerine phase, since even trace 

amounts of glycerine phase left over lead to a considera-

research, viscosity of properly separated glycerine phase 

obtained after rapeseed oil methanolysis at 20oC is about 

-

It results from the data given above that at 20oC oil viscosity 

Measuring set with two coaxial cylinders was applied in 

the most precise devices for measuring dynamic viscosity of 

the measuring set with marked parameters which served to 

formulate the main relationships: for tangent force, oscillat-

Fig. 1. Measuring set with coaxial cylinders

H, tan-

r from the rotation axis 

spinning element R and inner diameter of cylinder sleeve 

R
2

describing the relationship for shearing force. If oscillating 

written as M=F·r. On the other hand for the set applied in 

the rheometer, i.e. measuring set with coaxial cylinders, the 

-

M. Considering the above 

mentioned assumptions the formula for dynamic viscosity 
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The research aimed at determining the effect of tempera-

These biofuels were selected because of the current at-

These biofuel types were selected because, currently 

passed act on biocomponents and biofuels allows to use up 
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the obligatory relevant information for the buyer about the 

supplement. In accordance with the National Index Target, 

of biofuels and/or bio-components in relation to the total 

fuel consumption, calculating in energy terms. 

mean biocomponent share in the total balance of fuels con-

-

of dynamic viscosity within the temperature range from -20 
oC. The range of temperatures was assumed because 

due to the applied thermostatic bath it was impossible to low-

er the sample temperature below -20oC. On the other hand 
oC was considered 

unnecessary because it does not generally affect a change of 

dynamic viscosity. In the initial part of the test shearing rate 
-1]. 

The main device used at the measuring stand was Re-

for determining mechanical and rheological parameters of 

viscosity, surface tension, shearing forces, shearing rate, 

a temperature sensor and integrated system of time meas-

urement. In order to determine the effect of temperature on 

the above mentioned parameters, the rheometer used at the 

-

research using measuring system of the viscosimeter were 

-

control. The rheometer may be externally controlled by a 

computer which allows for creating and editing measuring 

programmes, which makes possible optional and multiple 

parameter setting and saving them without the necessity 

of deleting.

-

termining the effect of temperature on dynamic viscosity.

CONCLUSIONS

-
oC assumes the values from 

oC was 9[mPas]. When the temperature was 

decreasing its value was increasing and at -20oC reached 

o

oC. Dynamic viscosity of 
oC 

is considerably affected by the temperature. Therefore, for 

biofuels on the durability and reliability of the injection 

apparatus, not kinematic but dynamic viscosity should be 

considered. It is important because the changes of dynamic 

accompanying engine feeding with biofuels and biocompo-

nents. Currently conducted research focuses on introduction 

of a proper standard for determining dynamic viscosity of fu-

els and biofuels. There are standards for rotation rheometers 

by means of which dynamic viscosity and other parameters, 

including surface tension, shearing forces, shearing rate or 

shearing tension may be highly precisely determined, which 

will make possible a better analysis of rheological properties 

of fuels and biofuels.
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