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CEKLIIA 111

EHEPTOE®EKTUBHI TEXHOJIOI'I TA OBJIAJHAHHS

Shmatok O., PhD in Engineering sciences (Institute of Engineering
Thermophysics of NAS of Ukraine, Kyiv)

Grabova T., PhD in Engineering sciences (Institute of Engineering
Thermophysics of NAS of Ukraine, Kyiv)

Chalaev D., PhD in Engineering sciences (Institute of Engineering Thermophysics
of NAS of Ukraine, Kyiv)

IMPROVING THE EFFICIENCY OF TECHNOLOGY FOR PRODUCING
MOTOR LIQUID BIOFUEL

The limitation of traditional energy sources based on the use of mineral fuels
(oil, natural gas, coal) is now obvious.

The search for new sources of energy is a pressing problem all over the
world. Alternative energy sources based on the using of renewable plant materials
for the biofuel production play an increasingly important role in the global energy
sector [1-3].

The technology for producing diesel biofuels using the process of
transesterification of vegetable oil with methyl alcohol is known. However, the
implementation of the technology requires a significant expenditure of energy to
heat the source components and maintain the operating temperature of the process.
In addition, for the implementation of the technology most often capacitive
apparatus of periodic action with mechanical agitation are used. It causes the
limited intensification of heat and mass transfer and physical and chemical
processes, leads to significant energy losses, complicates the automation of
production processes and, consequently, causes a high cost of biofuel.

It should be noted that there are no modern enterprises for the production of
motor liquid biofuels in Ukraine. As for the production of diesel biofuels from
vegetable oils, it is limited to small, inefficient installations in farms that produce
biofuels for their own needs.

Search the ways and methods to improve the energy efficiency for producing
diesel biofuels from vegetable oils is an urgent scientific and practical task.

At the Institute of Technical Thermophysics of the National Academy of
Sciences of Ukraine solving the above problems is carried out on the basis of
studying the kinetics of the flow of physical and chemical and thermal processes,
identifying the mechanisms that govern them and the physical nature of the
phenomena that accompany them.

Two dissimilar liquids — vegetable oil and alcohol form an alcohol-in-oil
emulsion with stirring. At the initial stage of the transesterification process, mass
transfer at the interface between the oil and alcohol phases is limited, which makes
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it necessary to create hydrodynamic conditions to increase the mass transfer
surface, by dispersing emulsion droplets, and to ensure a fast update of the
interface. In addition, the rate of chemical transformation of the components is
limited by the activation energy.

It is defined as the energy required for the effective collision of molecules,
which leads to chemical interaction. Only active molecules that have enough
energy to carry out the reaction enter into chemical interaction. To transfer
insufficiently active molecules to the active state, they need to provide additional
energy. This process is called activation. The effectiveness of the implementation
of technology for biofuel production depends on the choice of appropriate
equipment or devices to ensure the above conditions.

The use of the method of discrete-pulse input of energy (DPIE), which is
implemented in rotary-pulsation apparatus (RPA), to organize the technological
process of obtaining diesel biofuels has been proposed in the IET of NAS of
Ukraine in order to ensure the above conditions for the intensification of mass
transfer and physical and chemical processes. Using this method allows us to
create hydrodynamic conditions in the reaction liquid medium, which consist in
pressure pulsations and fluid flow rates, developed flow turbulence, hard
cumulative effects and the occurrence of cavitations.

Experimental studies using the DPIE method (realized in RPA) for obtaining
diesel biofuels from vegetable oils and methyl alcohol show that the process of
transesterification of the oil is much more intensive than when using a bulk reactor.
The output of esters 99...100 % of the theoretical at the temperature of the oil-
methanol reaction mixture at the level of 50...60 °C can be achieved with a single
pumping of the reaction mixture through the RPA.

For comparison, when using a bulk reactor with a mixer, it takes about 10
minutes to achieve the same output of the esters with similar temperature
parameters.

The use of DPIE method allows us to create new and improve existing
technologies and heat and mass transfer equipment to increase the efficiency of
production of motor liquid biofuels.

Research is carried out by the framework of scientific and technical work:
"Scientific basis for improving the energy efficiency of heat technologies for the
production of alternative fuels” (code: 1.7.1.887 LIB).
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Ha punky koHcantuhrosux nocnyr KN «TEPMA» 3 1997p.
MpauisHuku KI1 « TEPMA» npownwnu nigrotoBky no nporpami « TACIS» Ta
oTpumanu BignoBigHi ceptudrikatn. 3 1999p. nadoparopia mae niueHsirvo
(N2026) Ha npaBo NpoBeAEHHSA eHepreTUYHUX 0OCTEXEeHb NIANPUEMCTB Ta
HaBYaHHIO eHepPreTUYHOMY MEHeMKMEHTY.

Hanpsimoxk gisinbHocTi KIT «TEPMA»: HaykoBO — MeTogonorivyHa B\
cepi  eHepreTMyHOi  e(heKTMBHOCTI, KOHCanMTMHIOBI mocnyrm 3
€HEepreTMYHOro ayauTy Ta MeHeMKMEHTY, HaykoBi po3pobku Ta
NPUHLMNOBO HOBi  KOHCTPYKUii eHeproedeKTMBHOIO 0bnagHaHHS,
nponaraHgMcTKa poboTa No NiABULIEHHIO KyNbTYPU CNOXWUBAHHA eHeprii
Npu NigroToBLi MONOAUX cnewianicTiB Ta cepe HaCeneHHN periouy.
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Po3pobku KI1 «TEPMA»: koHuenuis EHepreT4yHux nporpam
3epHonepepobHoi ranysi Ta Opeckbkoro perioHy; Mporpamu nigBMILEHHSA
eHepreTyHoi edpekTBHOCTi MicT Opecu Ta Tennopapa; eHepreTUyHi
0OCTEXEeHHA Ta OOrPYHTYBaHHA HOPM CMOXMBaHHA eHeprii Ha 91 06’eKTi
oromxeTHOI chepn Oaecbkoro perioHy Ta iHL. P
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KN «TEPMA» npuimana y4acTb B opraHi3auii Ta npoBefeHHi 6
MixHapoaHux  KoHchepeHUi  «IHHOBaUiHi  eHeproTexHonorii»; 5
perioHanbHuX cumno3iymax «EHeprifi. BizHec. KomcpopTt»; Micbkoro
monopgixHoro opymy «EHepromaHisy. p

KN «TEPMA» mae 3HayHuW pocBif, npochecitHMX BUKOHaBLIB,
CyyacHi MoGinbHi npunagu AnA NpoBeAeHHSI eHepreTUYHUX AOCNiAKeHb
Ta po3pooLi 0OrpyHTOBAHUX eHEPreTUYHUX MPOrpam pPi3HOro piBHA
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