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TESTING TECHNIQUE OF MOTOR PETROL PHYSICAL STABILITY
ESTIMATION AND FORECASTING

The technique of petrol physical stability assessment and forecasting was tested. The results of study aimed at
investigation of modern motor petrols evaporability are presented in the article. The refractive index is shown to be
useful tool in making prognosis about evaporation losses of motor petrol. The validation of this technique was
conducted and recommendations are given on its application.

Anpobosano memoouxy OyiHKu ma RNpPoOSHO3YEaHHs @izuunoi cmabintbhocmi asmomoobinbHux 6en3unis. Ilodano
pe3yibmamu  GUNPoOYEAHb  GUNAPOBYEAHOCI  CYYACHUX a8MOMOOInbHUx 0Oenzunis. [logedeno payionanvbuicms
BUKOPUCMAHHS NOKA3HUKA 3AI0OMIEHHs Ol GUHAYEHHs. Geludunu empam Oen3uny 6i0 eunaposysanns. IIposedeno
nepesipky memoouxu. Haseoeno pexomenoayii ujooo ii suxopucmanmsi.
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I ntroduction products by their manufacturer, such optical

In th d Id wh i it (ﬁroperties, as refraction factor, molecular refoact
n theé modern world when every year the quantity Qj, dispersion are used [10; 14]. These parameters

natural energy carriers decreases, one of priorilys jncjuded in many standards on petroleum
directions of nations’ economics developmenyqycts and resulted in reference books [15: 16].
involves energy saving and rational naturgompared with other physical and chemical
management. The basic modern energy carrier f9hrameters of hydrocarbons optical properties allow
transport is oil products, therefore public needls ko quickly identify individual hydrocarbons or thei
motor fuels steadily grow with expansion ofmixtures, known earlier.

transport park. According to world balanceraking into account all mentioned above, we offered
automobile petrol makes 57 % of all fuel kinds usedarlier a technique of an estimation and forecgstin
by vehicles [1]. of motor fuels propensity to losses from evaporatio
Development of methods and ways of preventingphysical stability) [17]. The idea of such techniq
fuel losses resulting from evaporation, and alss based on complex application of graphic,
efficiency definition of these methods is insepfrab refractometric and analytical ways of losses
related to defining the nature of losses and thegstimation.

calculation [2-4]. Efficiency of any way of 155 solution

prevention of fuel losses resulting from evaporatio , _

is defined by the technical and economi€or app_robatlon_ of the technique the modern
assessment, namely: definition of losses value frofytomobile gasolines of grades A - 80, A - 92,

evaporation at various technological operations f h-95 were chosler}. h . bati
the certain time interval (for example, daily, mtdgt | "€ Primary goal of the experiment was approbation

or annual losses). Therefore correctness of teahniénd check of the technique suggested earlier.

- - - e basic stages of experiment were:
and economic calculation essentially depends O—Ipsample tests (100 ml) of researched gasolines hav

ac;:urla(;y of I(I)ssdest Qeterf:c\_mat'l[on.ﬁ_ _Imperfe;geen selected and their parameters of refraction
calculation can lead to insufficient efficiency o ,°) have been determined:

developed methods of fuel losses prevention andihe selected samples have been placed in the
unreasonable capital and operational expenses. cylindrical graduated vessels;

One of the determining conditions while forecasting” samples have been evéporated and refraction
quantitative ~ and  qualitative  changes  OparametersN,>) have been determined after each
hydrocarbonic fuels is also the choice of a metiood 2-5 m| of researched gasoline volume change;
determine these losses [5-13]. - difference of refraction parameters\Ny’),

In practice, to quickly characterize composition ofeasured at sample evaporatidiof) and initial
petroleum products, and also to control quality qiN,,°), has been determin@d,,® = Nyg; - Nao™;
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- the calibration of dependence of losses ohhe dependence of relative losses value on tine als
evaporation (G) and difference of refraction has been constructed (fig. 2).

parameters AN,o°) has been carried out (the
calibrating graph has been constructed); 42 1
- a technique involving reverse experiment has been £ s, -
inspected: by measuring refraction parameters
during natural evaporation the required value of
losses from evaporation with the help of the

=

7

reference characteristic (calibrating graph) haanbe
determined.
With the received data dependences of relative

- 10 15

Days,t

losses value change on the refraction parame égAZ- Kinetics of petrol evaporation process:

(fig. 1, @), and also on the difference of fuel, A go!
refraction parameters (fig. 1b) have been 3-A-92

constructed. As it was specified earlier, after carrying out the

experiment we made a check of suggested

70 k
9 techniques. The check has been made by the method
60 of reverse experiment, that is petroleum products
losses from evaporation have been predicted on
50 1 measured refraction parameters. The received
104 dependences are shown in fig. 3.
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Fig. 1. Dynamics of changing relative losses vand
refraction factor for motor petrols:
al1—-A-80;2—-A-95;3-A-92;
b:1-A-80;2—-A-92;3-A-95

Puc. 3. Calibrating and testing curves of depenuerice o
petrol losses from evaporation and difference frhotion
factors:
a: 1 — motor petroA-80;2 — A-92; 3 — A-95;
1/ — testing curve for petra{-80;
— testing curve for petral-92;
3 —testing curve for petra{-95;
b: 1 — motor petroA-80;2 — A-95; 3 — A-92;
1/ — testing curve for petra\-80;
— testing curve for petral-95;
3 —testing curve for petrei-92
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The received results show the possibility of using. Kavecmsennas ouenxa mnoteps HeQTENPOTYKTOB OT
the dependence of a refraction parameter ownapesns / C.B.  Boituenko, JLH.  Yepnsk,
evaporation losses value for forecasting physicdtA. ®eroposid Ta in. /[ Tpancriopr u xpanenne

stability and petroleum products losses frofedTenpoayxros. —2007. Ne 4. —C. 20-23.
evaporation 5. Prater N.H. How to calculate vapor losses // Petroleum

. . . . Journal / N.H. Prater. — 1955. — Vol. 9Ne-4. — P. 31-34.
In an ideal case curves of calibrating and testirg onos B.H. O npobiemax Ha GCH3MHOBOM pPhIHKS

dependences should coincide (f_ig' 3), but the_re 3Gccun / B.H. Tlonos, B.B. Jloaros // C6. tp. |l komd.
errors of measurements. According to calculation fjopye Tommmsa ¢ npucamkamu”. — C.I16.: Axaemns
a root-mean-square deviation a divergence betweghknagusix uccaenosanuii, 2002. — 372.

curves on fig. 3 makes less than 5 % in comparis@n Foiivenko C.B. PedpakromeTpuueckuil  MeTon
with fig. 3 where the error is higher. OIpeAeNeHUs IOTEePh TOILIMBA OT ucmapeHus /
Having compared the received dependences afdp- boituenko // Meroasi u npuGOpsl  KOHTPOI
values of errors, we can make a conclusion, that tf@uecTsa. —2000. -Ne 6. —C. 87-90.

most suitable as calibrating one is dependence Bf/oPwax C-4. CosepiiencTsoBaiie METo108 pactera

lati | | th trol fracti OTeph OCH3MHOB OT HCIAPEHHs M3 Pe3epByapoB THIIA
relative fosses value on € petrol refraclioBge ; ppcrr: aBToped. IUC. Ha COMCKAaHWE Hayd.

parameter that simplifies a settlement part of th&erem kann. exu. mayx: cren. 25.00.19 .A. Kopmax /
method. Thus the suggested technique has be@ph: Vumckuii roc. nedrsnoit exn. yu-r, 2003. — 22.
improved and simplified. 9. A60ynnaee A.A. KoHTpoibL B TIpOLIECCAX TPAHCIIOPTA
. XxpaHeHus HedrempoayktoB |/ A.A. AGnymiaeB. —
Conclusion M.: Hezpa, 1990. — 263.
Practical application of the given method consiists 10 Zod¢e 5.B. Pepakromerpureckue Metost Xumnn /
an opportunity to determine relative losses value &B- odde. —JI.: Xumus, 1983. —35@.

. . . . T11. I'ypees A.A. VicnapsseMOCTh TOTUIMB JJIsI TTOPITHEBBIX
storage of gasolines with the help of callbratmg

. surareneii / A.A. T'ypees, .M. Kamdep. — M.: Xumus,
dependence, having measured a parameter 1@, _ o4
refraction.
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