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Óâåëè÷åíèå äîëè âîçîáíîâëÿåìûõ èñòî÷íèêîâ ýíåðãèè â êà÷åñòâå ìîòîðíîãî òîïëèâà àâòîòðàêòîðíîé òåõíèêè 
ñïîñîáíî ñóùåñòâåííî ïîâëèÿòü íà ýêîëîãè÷åñêóþ è ýíåðãåòè÷åñêóþ áåçîïàñíîñòü ïðè ýêñïëóàòàöèè òåõíèêè. 
Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ àíàëèç òåõíîëîãèé ïðåîáðàçîâàíèÿ âîçîáíîâëÿåìûõ èñòî÷íèêîâ ýíåðãèè äëÿ 
èñïîëüçîâàíèÿ â êà÷åñòâå ìîòîðíîãî òîïëèâà. Ê ñûðüåâîé ýíåðãåòè÷åñêîé ñðåäå â ïåðâóþ î÷åðåäü îòíîñÿò 
óãëåâîäîðîäíûå ñîåäèíåíèÿ, ïðîöåññ òåðìîõèìè÷åñêîãî ïðåîáðàçîâàíèÿ êîòîðûõ ñîïðîâîæäàåòñÿ âûõîäîì 
ãëàâíîãî öåëåâîãî êîìïîíåíòà – âîäîðîäà. Ïðèñóòñòâèå âîäîðîäíîãî êîìïîíåíòà îáóñëàâëèâàåò óíèêàëüíûå 
êèíåòè÷åñêèå è ýêîëîãè÷åñêèå ïîêàçàòåëè ñãîðàíèÿ ìîòîðíîãî òîïëèâà, âûñîêóþ ýôôåêòèâíîñòü ðàáî÷åãî öèê-
ëà äâèãàòåëÿ. Ñëîæíûå ýôèðû ÿâëÿþòñÿ ïðîèçâîäíûìè îðãàíè÷åñêèõ èëè íåîðãàíè÷åñêèõ êèñëîò è ñïèðòîâ; 
ñîäåðæàòñÿ ãëàâíûì îáðàçîì â ýôèðíûõ ìàñëàõ è ñîñòàâëÿþò îñíîâíóþ ÷àñòü ðàñòèòåëüíûõ è æèâîòíûõ ìàñåë. 
Â íàñòîÿùåå âðåìÿ â êà÷åñòâå îäíîãî èç íàèáîëåå ïåðñïåêòèâíûõ òîïëèâ äëÿ äèçåëåé ðàññìàòðèâàåòñÿ äè-
ìåòèëîâûé ýôèð. Â ñâÿçè ñ ýòèì ïðè ïåðåâîäå äèçåëåé íà ýôèðû íå òðåáóåòñÿ ñïåöèàëüíûõ ìåðîïðèÿòèé ïî 
ïðèíóäèòåëüíîìó âîñïëàìåíåíèþ ãîðþ÷åé ñìåñè. Åñëè ðàññìàòðèâàòü ñûðüåâîå ïðîèñõîæäåíèå è çàòðàòû íà 
ïðîèçâîäñòâî äèìåòèëîâîãî ýôèðà, òî îí ÿâëÿåòñÿ íàèáîëåå ïåðñïåêòèâíûì ìîòîðíûì òîïëèâîì. Ïîëîæè-
òåëüíûì ñâîéñòâîì ðàñòèòåëüíûõ ìàñåë ÿâëÿåòñÿ ñïîñîáíîñòü ñìåøèâàòüñÿ â ëþáûõ ïðîïîðöèÿõ ñ áåíçèíîì, 
êåðîñèíîì è äèçåëüíûì òîïëèâîì, ÷òî ïîçâîëÿåò ïîëó÷èòü áèîòîïëèâî ñ çàäàííûìè ôèçèêî-õèìè÷åñêèìè 
ñâîéñòâàìè. 
Â ñòàòüå ðàññìîòðåíû ýôèðû, ñïîñîáû èõ ïîëó÷åíèÿ, ðàñòèòåëüíûå ìàñëà, à òàêæå îïèñàíû ñïîñîáû äîñòè-
æåíèÿ íåîáõîäèìûõ ñâîéñòâ àëüòåðíàòèâíûõ âèäîâ ýíåðãîíîñèòåëåé êàê ìîòîðíîãî òîïëèâà. Ïðèâåäåíû ðå-
çóëüòàòû ñðàâíèòåëüíîãî àíàëèçà òåõíîëîãèé ïåðåðàáîòêè âîçîáíîâëÿåìûõ èñòî÷íèêîâ ýíåðãèè â òîïëèâî äëÿ 
àâòîòðàêòîðíûõ äâèãàòåëåé. Îáîñíîâàíà ïîòåíöèàëüíàÿ âîçìîæíîñòü èñïîëüçîâàíèÿ àëüòåðíàòèâíûõ èñòî÷-
íèêîâ ýíåðãèè â ñòðóêòóðó ýíåðãîïîòðåáëåíèÿ ÀÏÊ.
Êëþ÷åâûå ñëîâà: âîçîáíîâëÿåìûå èñòî÷íèêè ýíåðãèè, ñïèðòû, ðàñòèòåëüíûå ìàñëà, ýôèðû, âîäíî-áèîòîïëèâ-
íûå ýìóëüñèè, ñèíòåòè÷åñêèå òîïëèâà.

The increase in the share of renewable energy sources as motor fuel of automotive vehicles can sig-nificantly affect 
the environmental and energy safety in the operation of equipment. The aim of the study is to analyze the technolo-
gies of conversion of renewable energy sources for use as a motor fuel. The raw energy medium primarily includes 
hydrocarbon compounds, which process of thermochemical transfor-mation is accompanied by the release of the 
main target component – hydrogen. The presence of the hy-drogen component causes unique kinetic and environ-
mental indicators of its combustion, high efficiency of the engine operating cycle. Esters are derivatives of organic 
or inorganic acids and alcohols, they are found mainly in essential oils and  make up the bulk of vegetable and animal 
oils. Currently, dimethyl ether is considered as one of the most promising fuels for diesel engines. In this regard, the 
transfer of diesels on the air does not require special measures for the forced ignition of the combustible mixture. 
If the raw material origin and the cost of production of dimethyl ether are taken into account, this is the most prom-
ising motor fuel. A positive property of vegetable oils is the ability to mix in any proportions with gasoline, kerosene 
and diesel fuel, which allows to obtain biofuels with desired physical and chemical properties. The article deals with 
esters, methods of their production, vegetable oils. It describes the ways to achieve the necessary properties of alter-
native energy as motor fuel. The results of the comparative analysis of processing technologies of renewable energy 
in the fuel for automotive engines are given. It substantiates the potential use of alternative energy sources in the 
energy structure of the agricultural complex.
Keywords: renewable energy, alcohol, vegetable oils, esters, water-biofuel emulsion, synthetic fuels.
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 Ââåäåíèå
Óâåëè÷åíèå äîëè âîçîáíîâëÿåìûõ èñòî÷íè-

êîâ ýíåðãèè â êà÷åñòâå ìîòîðíîãî òîïëèâà àâ-
òîòðàêòîðíîé òåõíèêè ñïîñîáíî ñóùåñòâåííî 
ïîâëèÿòü íà ýêîëîãè÷åñêóþ è ýíåðãåòè÷åñêóþ 
áåçîïàñíîñòü ïðè ýêñïëóàòàöèè òåõíèêè.

Öåëü èññëåäîâàíèÿ
Àíàëèç òåõíîëîãèé ïðåîáðàçîâàíèÿ âîçîá-

íîâëÿåìûõ èñòî÷íèêîâ ýíåðãèè äëÿ èñïîëüçî-
âàíèÿ â êà÷åñòâå ìîòîðíîãî òîïëèâà.

Ìàòåðèàëû è ìåòîäû
Äëÿ îáåñïå÷åíèÿ íåîáõîäèìûõ ñâîéñòâ àëü-

òåðíàòèâíûõ âèäîâ ýíåðãîíîñèòåëåé êàê ìî-
òîðíîå òîïëèâî èõ íåîáõîäèìî ïðåäâàðè-
òåëüíî ïîäâåðãíóòü òåõíîëîãè÷åñêîìó öèêëó 
ïðåîáðàçîâàíèÿ [3]. Ê ñûðüåâîé ýíåðãåòè÷å-
ñêîé ñðåäå â ïåðâóþ î÷åðåäü îòíîñÿò óãëåâîäî-
ðîäíûå ñîåäèíåíèÿ, ïðîöåññ òåðìîõèìè÷åñêî-
ãî ïðåîáðàçîâàíèÿ êîòîðûõ ñîïðîâîæäàåòñÿ 
âûõîäîì ãëàâíîãî öåëåâîãî êîìïîíåíòà – âîäî-
ðîäà. Ïðèñóòñòâèå âîäîðîäíîãî êîìïîíåíòà îá-
óñëàâëèâàåò óíèêàëüíûå êèíåòè÷åñêèå è ýêî-
ëîãè÷åñêèå ïîêàçàòåëè åãî ñãîðàíèÿ, âûñîêóþ 
ýôôåêòèâíîñòü ðàáî÷åãî öèêëà äâèãàòåëÿ.

Íèçøèå ñïèðòû (ýòàíîë, ìåòàíîë) ìîãóò 
áûòü ïîëó÷åíû èç áèîìàññû. Â Ðîññèè èìåþò-
ñÿ îòëàæåííûå òåõíîëîãèè ìàññîâîãî ïðîèç-
âîäñòâà ýòèõ ñïèðòîâ. Òîêñè÷íîñòü ïàðîâ ìå-
òàíîëà â 3 ðàçà íèæå, ÷åì ó áåíçèíà è â 3 ðàçà 
âûøå, ÷åì ó äèçåëüíîãî òîïëèâà [4].

Ýòàíîë ïî ñâîèì ôèçèêî-õèìè÷åñêèì ñâîé-
ñòâàì âî ìíîãîì áëèçîê ê ìåòàíîëó, è òåõíî-
ëîãèè åãî ïåðåðàáîòêè â íîâûé âèä ìîòîðíîãî 
òîïëèâà äîñòàòî÷íî ðàçðàáîòàíû.

Ýôèðû ïðåäñòàâëÿþò ñîáîé îðãàíè÷åñêèå 
êèñëîðîäî-ñîäåðæàùèå ñîåäèíåíèÿ, ÿâëÿþò-
ñÿ èçîìåðàìè ñîîòâåòñòâóþùèõ ñïèðòîâ, ò.å. 
âåùåñòâàìè, îäèíàêîâûìè ïî ñîñòàâó è ìîëå-
êóëÿðíîé ìàññå, íî îòëè÷àþùèìèñÿ îò ñîîò-
âåòñòâóþùèõ ñïèðòîâ ïî ñòðîåíèþ èëè ðàñïî-
ëîæåíèþ àòîìîâ â ïðîñòðàíñòâå è âñëåäñòâèå 
ýòîãî – ïî ôèçè÷åñêèì è õèìè÷åñêèì ñâîé-
ñòâàì [1]. Îñíîâíîé ñïîñîá ïîëó÷åíèÿ ýôèðîâ 
– íàãðåâàíèå ñïèðòîâ â ïðèñóòñòâèè ñåðíîé 
êèñëîòû. Â çàâèñèìîñòè îò ñòðóêòóðû ðàç-
ëè÷àþò ïðîñòûå è ñëîæíûå ýôèðû. Ê ïðî-
ñòûì ýôèðàì îòíîñÿòñÿ ýôèðû ñî ñòðóêòóðîé 
R–O–R, ãäå R – îäèíàêîâûå èëè ðàçëè÷íûå 
ðàäèêàëû òèïà ÑÍ

3
, Ñ

2
Í

5
, Ñ

6
Í

5
 è äð., ìåæäó 

êîòîðûìè ñîåäèíèòåëüíûì çâåíîì ÿâëÿåòñÿ 
àòîì êèñëîðîäà Î.

Ñëîæíûå ýôèðû ÿâëÿþòñÿ ïðîèçâîäíû-
ìè îðãàíè÷åñêèõ èëè íåîðãàíè÷åñêèõ êèñëîò 
è ñïèðòîâ, ñîäåðæàòñÿ ãëàâíûì îáðàçîì 
â ýôèðíûõ ìàñëàõ è ñîñòàâëÿþò îñíîâíóþ 
÷àñòü ðàñòèòåëüíûõ è æèâîòíûõ ìàñåë. Â íà-
ñòîÿùåå âðåìÿ â êà÷åñòâå îäíîãî èç íàèáîëåå 
ïåðñïåêòèâíûõ òîïëèâ äëÿ äèçåëåé ðàññìà-
òðèâàåòñÿ äèìåòèëîâûé ýôèð ÑÍ

3
–Î–ÑÍ

3
 

(èëè Ñ
2
Í

6
Î), à òàêæå äèýòèëîâûé ýôèð 

Ñ
2
Í

5
–Î–Ñ

2
Í

5
 (èëè Ñ

4
Í

10
Î). Äèìåòèëî-

âûé ýôèð ìîæåò áûòü ïîëó÷åí èç áèîìàññû 
èëè ïðèðîäíîãî ãàçà ÑÍ

4
. Ó ýôèðîâ áîëåå âû-

ñîêèå öåòàíîâûå ÷èñëà è íèçêèå òåìïåðàòóðû 
ñàìîâîñïëàìåíåíèÿ (ó äèìåòèëîâîãî ýôèðà – 
áîëåå 55 è 235 Ñ ñîîòâåòñòâåííî) ïî ñðàâíå-
íèþ ñî ñïèðòàìè, ñàæè ïðàêòè÷åñêè íåò. 

Â ñâÿçè ñ ýòèì ïðè ïåðåâîäå äèçåëåé 
íà ýôèðû íå òðåáóåòñÿ ñïåöèàëüíûõ ìåðîïðè-
ÿòèé ïî ïðèíóäèòåëüíîìó âîñïëàìåíåíèþ ãî-
ðþ÷åé ñìåñè. Èç-çà áîëüøîé äîëè êèñëîðîäà 
(35 %) â ìîëåêóëå äèìåòàëîâîãî ýôèðà îí 
èìååò îòíîñèòåëüíî íèçêóþ òåïëîòó ñãîðàíèÿ 
(Í

u
 = 28800 êÄæ/êã), íèçêîå çíà÷åíèå ìàê-

ñèìàëüíîé òåìïåðàòóðû öèêëà è, êàê ñëåä-
ñòâèå, – íèçêóþ êîíöåíòðàöèþ îêñèäîâ àçîòà 
è ñàæè â ïðîäóêòàõ ñãîðàíèÿ. Ñ äðóãîé ñòî-
ðîíû, ñíèæåíèå òåïëîâûäåëåíèÿ â öèëèí-
äðå â ñðàâíåíèè ñ òðàäèöèîííûìè æèäêèìè 
òîïëèâàìè ïðèâîäèò ê ñíèæåíèþ ìîùíîñòè 
äèçåëÿ, ÷òî êîìïåíñèðóåòñÿ óâåëè÷åíèåì öè-
êëîâîé ïîäà÷è òîïëèâà.

Åñëè ðàññìàòðèâàòü ñûðüåâîå ïðîèñõîæäå-
íèå è çàòðàòû íà ïðîèçâîäñòâî äèìåòèëîâîãî 
ýôèðà, òî îí ÿâëÿåòñÿ íàèáîëåå ïåðñïåêòèâ-
íûì ìîòîðíûì òîïëèâîì, è åãî îæèäàåìîå 
ïîòðåáëåíèå â äâèãàòåëÿõ ñîñòàâèò íå áîëåå 
5–10 % – êàê äîëÿ ñïèðòîâ. 

Èç ðàñòèòåëüíûõ ìàñåë (ðàïñîâîãî, ïîä-
ñîëíå÷íîãî, ñîåâîãî, îëèâêîâîãî, àðàõèñîâîãî, 
ïàëüìîâîãî, õëîïêîâîãî, êàñòîðîâîãî è äð.) 
íàèáîëåå ïåðñïåêòèâíûì â êà÷åñòâå àëüòåð-
íàòèâíîãî òîïëèâà äëÿ äâèãàòåëåé ñ÷èòàåòñÿ 
ðàïñîâîå ìàñëî [6]. Ïî ñâîèì ñâîéñòâàì (ïëîò-
íîñòü 900 êã/ì3, öåòàíîâîå ÷èñëî 36, òåìïå-
ðàòóðà ñàìîâîñïëàìåíåíèÿ 318 Ñ, òåïëîòà 
ñãîðàíèÿ 37300 êÄæ/êã) îíî õîðîøî ïîäõî-
äèò äëÿ äèçåëåé. Ðàïñîâîå ìàñëî ñîäåðæèò 
78 % Ñ, 12 % Î

2
 è 10 % Í

2
 (â ìàññîâûõ äîëÿõ). 

Ïîâûøåííîå ñîäåðæàíèå êèñëîðîäà ñíèæàåò 
ìàêñèìàëüíóþ òåìïåðàòóðó öèêëà äèçåëü-
íîãî äâèãàòåëÿ, êîíöåíòðàöèþ îêñèäîâ àçîòà 
è óìåíüøàåò êîëè÷åñòâî íåïîëíûõ ïðîäóêòîâ 
ñãîðàíèÿ. 
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Ïîëîæèòåëüíûì ñâîéñòâîì ðàñòèòåëüíûõ 
ìàñåë ÿâëÿåòñÿ ñïîñîáíîñòü ñìåøèâàòüñÿ 
â ëþáûõ ïðîïîðöèÿõ ñ áåíçèíîì, êåðîñèíîì 
è äèçåëüíûì òîïëèâîì, ÷òî ïîçâîëÿåò ïîëó-
÷èòü áèîòîïëèâî ñ çàäàííûìè ôèçèêî-õèìè÷å-
ñêèìè ñâîéñòâàìè. 

Èñïîëüçîâàíèå ðàñòèòåëüíûõ ìàñåë 
â ÷èñòîì âèäå â êà÷åñòâå àëüòåðíàòèâíîãî òî-
ïëèâà äëÿ äèçåëåé ñäåðæèâàåòñÿ ïîâûøåííûì 
íàãàðîîáðàçîâàíèåì â êàìåðå ñãîðàíèÿ è îò-
ëîæåíèåì êîêñà íà ðàñïûëèòåëÿõ ôîðñóíêè 
èç-çà ïðèñóòñòâèÿ â íèõ ñìîëèñòûõ âåùåñòâ. 

Â ðàáîòàõ À.Á. Ãîðåëèêà (ÒÎÃÓ), Â.À.  Ìàð-
êîâà (ÌÃÒÓ), Ñ.Í. Äåâÿíèíà (ÐÃÀÓ-ÌÑÕÀ), 
Ñ.À. Íàãîðíîãî (ÂÍÈÈÒèÍ) è äðóãèõ ïðåäëà-
ãàþòñÿ ðàçëè÷íûå ñïîñîáû ïðèãîòîâëåíèÿ òî-
ïëèâíûõ ýìóëüñèé. Â ÒÎÃÓ ïðåäëàãàþò ïðè-
ãîòîâëåíèå âîäîòîïëèâíûõ ýìóëüñèé ïóòåì 
ìíîãîêðàòíîãî âïðûñêà äèçåëüíîãî òîïëèâà 
è âîäû ÷åðåç ôîðñóíêó. Äðóãèå àâòîðû ïðåäëà-
ãàþò äëÿ ïîëó÷åíèÿ ýìóëüñèé ìîäèôèöèðîâàí-
íûé ñìåñèòåëü-àêòèâàòîð. 

Ðåçóëüòàòû è îáñóæäåíèå
Íàìè ïðåäëàãàåòñÿ ïîëó÷åíèå âîäíî-áèî-

òîïëèâíîé ýìóëüñèè ñ ïîìîùüþ óëüòðàçâó-
êîâîé óñòàíîâêè, êîòîðàÿ îáåñïå÷èâàåò ìåë-
êîäèñïåðñíóþ ýìóëüñèþ. Äàííàÿ óñòàíîâêà 
ïðåäñòàâëåíà íà ðèñ. 1.

Ðèñ. 1. Óëüòðàçâóêîâàÿ óñòàíîâêà Ultrasonic 
Disintegrator type UD-11 automatic

Â ñòàòüå [3] íà îñíîâàíèè ýêñïåðèìåíòàëü-
íûõ èñïûòàíèé ïðîâåäåíà îöåíêà âîçìîæ-
íîñòè ñíèæåíèÿ âûáðîñîâ òîêñè÷íûõ êîìïî-
íåíòîâ ñ îòðàáîòàííûìè ãàçàìè ïðè ðàáîòå 
äèçåëüíîãî äâèãàòåëÿ íà âîäíî-áèîòîïëèâíîé 
ýìóëüñèè (ÂÁÒÝ äî 15 %) è äèçåëüíîì òîïëè-
âå (ñì. òàáë.). Òåõíîëîãèÿ ïîëó÷åíèÿ ÂÁÒÝ 
îñíîâàíà íà ìíîãîôàêòîðíîì ýíåðãåòè÷åñêîì 
âîçäåéñòâèè â èìïóëüñíîé ôîðìå, êîòîðîå èí-
òåíñèôèöèðóåò ïðîöåññ ñìåøèâàíèÿ òîïëèâ, 
ðàçðóøàåò ñâÿçè ìåæäó îòäåëüíûìè ÷àñòÿìè 
ìîëåêóë è âëèÿåò íà èçìåíåíèå ñòðóêòóðíîé 
âÿçêîñòè, â ðåçóëüòàòå ÷åãî ïðîèñõîäèò óëó÷-
øåíèå ôèçèêî-õèìè÷åñêèõ ïàðàìåòðîâ òîïëè-
âà, åãî ýêñïëóàòàöèîííûõ è ýêîëîãè÷åñêèõ 
ñâîéñòâ.

Èç ðàáîò [3, 4] âûÿâëåíî, ÷òî ïðè ïðèìå-
íåíèè íà äèçåëå âîäíî-áèîòîïëèâíîé ýìóëü-
ñèè óäåëüíûé ìàññîâûé âûáðîñ îêñèäîâ àçîòà 
óìåíüøàåòñÿ íà 26,6 %, à ýôôåêòèâíûé ÊÏÄ 
äèçåëüíîãî äâèãàòåëÿ ïîâûøàåò íà 5,9 %. 
Êðîìå ýòîãî èñïîëüçîâàíèå âîäíî-áèîòîïëèâ-
íîé ýìóëüñèè ïîçâîëÿåò çà ñ÷åò âñêèïàíèÿ 
âîäû â êàìåðå ñãîðàíèÿ è îáðàçîâàíèÿ ïàðà, 
ðàçðûâàþùåãî êàïëè ýìóëüñèè, óâåëè÷èòü äèñ-
ïåðñíîñòü òîïëèâà. Â ðåçóëüòàòå óëó÷øàåòñÿ 
ïðîöåññ ïåðåìåøèâàíèÿ òîïëèâà ñ âîçäóõîì, 
÷òî îáåñïå÷èâàåò áîëåå ïîëíîå ñãîðàíèå. Ñíè-
æåíèå òåìïåðàòóðû ñãîðàíèÿ èç-çà èñïàðåíèÿ 
è ïåðåãðåâà âîäû ïðèâîäèò ê çàìåäëåíèþ ðåàê-
öèé îáðàçîâàíèÿ îêñèäîâ àçîòà, ÷òî óëó÷øàåò 
ýêîëîãè÷åñêèå ïîêàçàòåëè. 

Â êà÷åñòâå ñèíòåòè÷åñêîãî òîïëèâà ìîæíî 
èñïîëüçîâàòü ìåõàíè÷åñêóþ ñìåñü ãîðþ÷èõ 
è èíåðòíûõ ãàçîâ, íàïðèìåð âîäîðîäà, ìåòàíà 
è àçîòà èëè âîäîðîäà è àçîòà. Òàêèå ñèíòåç-ãàçû, 
ïîçâîëÿþùèå «ñìåñåâîå óïðàâëåíèå» ðàáî÷èì 
ïðîöåññîì, ìîãóò áûòü äîñòàòî÷íî äåøåâûìè 
è ïåðñïåêòèâíûìè ìîòîðíûìè òîïëèâàìè.

Òàáëèöà

Ïîêàçàòåëè äèçåëüíîãî äâèãàòåëÿ Ä-240, ðàáîòàþùåãî íà âîäíî-áèîòîïëèâíîé ýìóëüñèè è äèçåëüíîì òîïëèâå

Ïîêàçàòåëè Äèç. òîïëèâî Âîäíî-áèîòîïëèâíàÿ ýìóëüñèÿ
Êðóòÿùèé ìîìåíò M

e
,  Í·ì: 

– íà ðåæèìå ìàêñèìàëüíîé ìîùíîñòè
–  íà ðåæèìå ìàêñèìàëüíîãî êðóòÿùåãî ìîìåíòà

254
322

215
296

×àñîâîé ðàñõîä òîïëèâà G
T
, êã/÷:

– íà ðåæèìå ìàêñèìàëüíîé ìîùíîñòè
– íà ðåæèìå ìàêñèìàëüíîãî êðóòÿùåãî ìîìåíòà

15, 5
11,23

15,7
10,75

Äûìíîñòü îòðàáîòàííûõ ãàçîâ Ê
õ
, %:

– íà ðåæèìå ìàêñèìàëüíîé ìîùíîñòè
– íà ðåæèìå ìàêñèìàëüíîãî êðóòÿùåãî ìîìåíòà

15
26

8,2
16
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Äëÿ âûÿâëåíèÿ ïîòåíöèàëüíûõ âîçìîæíî-
ñòåé ýôôåêòèâíîé ðåàëèçàöèè ïðåäëàãàåìîãî 
ìåòîäà [5], ïðîãíîçèðóåìûõ ìîäåëèðîâàíè-
åì, ïðîâåäåíà ñåðèÿ èññëåäîâàíèé ïî îïûòíîé 
àïðîáàöèè ðÿäà âàðèàíòîâ åãî ðåàëüíîãî ïðè-
ìåíåíèÿ íà äèçåëå. Âî âñåõ èññëåäîâàíèÿõ èñ-
ïîëüçîâàíû âîäîðîäîñîäåðæàùèå ïðîäóêòû 
êîíâåðñèè ìåòàíîëà, ãåíåðèðóåìûå â áîðòîâîì 
òåðìîêàòàëèòè÷åñêîì ðåàêòîðå ñ èñïîëüçîâàíè-
åì òåïëîâîé ýíåðãèè, îòâîäèìîé ñ îòðàáîòàí-
íûõ ãàçîâ äèçåëÿ [1]. Ïðèìåðíûé êîìïîíåíòíûé 
ñîñòàâ: 64 % Í

2
, 34 % ÑÎ ïðè íåçíà÷èòåëüíîì 

ñîäåðæàíèè â íèõ ÑÎ
2
 è Ñ

2
Í

4
 (2 %). 

Çàêëþ÷åíèå
Ñðàâíèòåëüíûé àíàëèç òåõíîëîãèé ïî ïðå-

îáðàçîâàíèþ àëüòåðíàòèâíûõ èñòî÷íèêîâ 
ýíåðãèè â ìîòîðíîå òîïëèâî – ýòî êîìïðîìèññ, 
ó÷èòûâàþùèé åãî ýíåðãåòè÷åñêóþ öåííîñòü, 
ýêîëîãè÷åñêèå ïîêàçàòåëè, ñòîèìîñòü, ñûðüå-
âóþ áàçó è âîçìîæíîñòü àäàïòàöèè ê óñëîâèÿì 
ýêñïëóàòàöèè àëüòåðíàòèâíûõ äâèãàòåëåé.

Ïðèìåíåíèå âîäíî-áèîòîïëèâíîé ýìóëüñèè 
ïî ñðàâíåíèþ ñ èñïîëüçîâàíèåì äèçåëüíîãî òî-
ïëèâà ïîêàçûâàåò çàìåòíîå ñíèæåíèå êîíöåí-
òðàöèè îêñèäîâ àçîòà, ìîíîîêñèäîâ óãëåðîäà 
è äûìíîñòè â îòðàáîòàííûõ ãàçàõ.
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