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Ââåäåíèå

Òîïëèâíàÿ ýêîíîìè÷íîñòü – ýòî îäèí èç ïî-
êàçàòåëåé êà÷åñòâà òðàíñïîðòíûõ ìàøèí. Ðàñõîä 
òîïëèâà ñîñòàâëÿåò çíà÷èòåëüíóþ ÷àñòü ýêñïëóàòà-
öèîííûõ çàòðàò íà ðàáîòó àâòîìîáèëÿ. Â ñòðóêòóðå 
ñåáåñòîèìîñòè òðàíñïîðòíîé îïåðàöèè íà ïîòðå-
áëåíèå ãîðþ÷å-ñìàçî÷íûõ ìàòåðèàëîâ ïðèõîäèòñÿ 
40-50% îò âñåõ çàòðàò [1]. 

Âî âñåõ ñòðàíàõ, âûõîäöàõ èç Ñîâåòñêîãî 
Ñîþçà, ðàñõîä òîïëèâà íà àâòîìîáèëüíîì òðàíñ-
ïîðòå êîíòðîëèðóåòñÿ íà çàêîíîäàòåëüíîì óðîâíå. 
Â Óêðàèíå – ýòî ïðèêàç Ìèíòðàíñà ¹ 43 îò 
1998 ãîäà [2], êîòîðûé çàêðåïëÿåò çà êàæäûì àâ-
òîìîáèëåì íîðìàòèâíîå çíà÷åíèå áàçîâîé íîðìû 
ðàñõîäà, îãîâàðèâàåò óñëîâèÿ äîïîëíèòåëüíîãî 
ïîòðåáëåíèÿ òîïëèâà è ââîäèò êîððèãèðóþùèå 
êîýôôèöèåíòû äëÿ èçìåíåíèÿ ðàñõîäà â çàâèñè-

ìîñòè îò óñëîâèé ýêñïëóàòàöèè. Ïîäîáíûå  ïðèí-
öèïû çàëîæåíû â íîðìàòèâàõ: Ðîññèè [3], Áåëî-
ðóññèè [4], Ìîëäîâû [5], Êàçàõñòàíà [6] è ò.ä.  

Íåäîñòàòîê ñóùåñòâóþùåé ìåòîäèêè – ýòî 
îãðàíè÷åííîå êîëè÷åñòâî ìàðîê àâòîìîáèëÿ, 
äëÿ êîòîðûõ óñòàíîâëåíà áàçîâàÿ íîðìà ðàñõîäà 
òîïëèâà, è îòñóòñòâèå ìåõàíèçìà äëÿ ñàìîñòîÿ-
òåëüíîãî ðàñøèðåíèÿ íîìåíêëàòóðû íîðìàòèâà 
äëÿ íîâîãî ïîäâèæíîãî ñîñòàâà. Ðàçðåøèòü 
äàííóþ ïðîáëåìó ìîæíî çà ñ÷åò ñîçäàíèÿ ìàòå-
ìàòè÷åñêîé ìîäåëè, ñâÿçûâàþùåé ðàñõîä òîïëèâà 
ñ òåõíè÷åñêèìè äàííûìè àâòîìîáèëÿ ñ ó÷åòîì 
óñëîâèé åãî ýêñïëóàòàöèè.

Öåëüþ äàííîé ðàáîòû ÿâëÿåòñÿ ðàçðàáîòêà 
ìàòåìàòè÷åñêîé ìîäåëè ðàñ÷åòà ÷àñîâîãî ðàñõîäà 
òîïëèâà ïðè ðàáîòå äâèãàòåëÿ áåç íàãðóçêè è ñ 
ôèêñèðîâàííîé ïîñòîÿííîé íàãðóçêîé íà ÄÂÑ.
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СПЕЦИАЛИЗИРОВАННЫХ МАШИН 
Ðàññìîòðåíû íåäîñòàòêè äåéñòâóþùåé íà Óêðàèíå ìåòîäèêè íîðìèðîâàíèÿ ðàñõîäà 

òîïëèâà äëÿ ïîäâèæíîãî ñîñòàâà àâòîìîáèëüíîãî òðàíñïîðòà. Îòìå÷åíî, ÷òî íîðìà 
ðàñõîäà òîïëèâà çà âðåìÿ ïðîãðåâà è âûíóæäåííûõ ïðîñòîåâ àâòîìîáèëÿ ñ âêëþ÷åííûì 
äâèãàòåëåì íà ðàáîòó ñïåöèàëèçèðîâàííîãî è àâòîíîìíîãî îáîðóäîâàíèÿ â Óêðàèíñêîì 
çàêîíîäàòåëüñòâå îïðåäåëÿåòñÿ íåäîñòàòî÷íî êîððåêòíî è òî÷íî. Â ðàáîòå ïðåäëîæåíà 
ìàòåìàòè÷åñêàÿ ìîäåëü, ïî êîòîðîé ìîæíî ðàññ÷èòàòü ÷àñîâîé ðàñõîä òîïëèâà äëÿ 
äâèãàòåëÿ âíóòðåííåãî ñãîðàíèÿ, ðàáîòàþùåãî íà õîëîñòîì ðåæèìå èëè ñ ïîñòîÿííîé 
íàãðóçêîé. Óïðîùåíèå ìåòîäèêè çàêëþ÷àëîñü â ðàñ÷åòàõ êîýôôèöèåíòîâ íàïîëíåíèÿ 
öèëèíäðîâ äâèãàòåëÿ è èçáûòêà âîçäóõà ÷åðåç àïïðîêñèìàöèþ ïîëèíîìàìè ïåðâîé è 
âòîðîé ñòåïåíüþ. Â ïðèâåäåííîé ìàòåìàòè÷åñêîé ìîäåëè íå èññëåäîâàëîñü èçìåíåíèå 
äàâëåíèÿ è òåìïåðàòóðû â öèëèíäðàõ äâèãàòåëÿ. Óñòàíîâëåíî, ÷òî ïðè ðàáîòå äâèãàòåëÿ 
áåç íàãðóçêè ÷àñîâîé ðàñõîä òîïëèâà óâåëè÷èâàåòñÿ ïðîïîðöèîíàëüíî ÷àñòîòå âðàùåíèÿ 
êîëåí÷àòîãî âàëà è ðàáî÷åìó îáúåìó äâèãàòåëÿ. Ïðèâåäåíû ïðèìåðû ðàñ÷åòà íîðìàòèâ-
íîãî ðàñõîäà òîïëèâà íà õîëîñòîì ðåæèìå ñ âêëþ÷åííûì äâèãàòåëåì áåç íàãðóçêè äëÿ 
àâòîìîáèëÿ Skoda Octavia 1.6 MPI ñ áåíçèíîâûì è Skoda Octavia 2.0 TDI ñ äèçåëüíûì 
äâèãàòåëåì. Ïîëó÷åíû ãðàôè÷åñêèå çàâèñèìîñòè èçìåíåíèÿ ÷àñîâîãî ðàñõîäà òîïëèâà 
îò ÷àñòîòû âðàùåíèÿ êîëåí÷àòîãî âàëà äëÿ áåíçèíîâîãî è äèçåëüíîãî àâòîìîáèëÿ Skoda 
Octavia. Ðåçóëüòàòû ðàñ÷åòà, ïîëó÷åííûå ïî ìàòåìàòè÷åñêîé ìîäåëè, áûëè ñðàâíåíû 
ñ íîðìàòèâàìè ïî äåéñòâóþùåé ìåòîäèêå. Äëÿ àâòîìîáèëÿ Skoda Octavia 1.6 MPI çà-
êîíîäàòåëüñòâî Óêðàèíû ðåêîìåíäóåò ÷àñîâîé ðàñõîä â 0,375 ë/÷, òîãäà êàê ôàêòè÷å-
ñêèé ðàñõîä òîïëèâà íà ðåæèìå õîëîñòîãî õîäà – 0.7...0.8 ë/÷, à ðàñ÷åòíîå çíà÷åíèå – 
0,808 ë/÷.  Äëÿ Skoda Octavia 1.9 TDI çàêîíîäàòåëüñòâî ðåêîìåíäóåò ðàñõîä – 0,26 ë/÷, 
ôàêòè÷åñêèé ðàñõîä – 0.6...0.7 ë/÷, à ïî ðàñ÷åòó – 0,763 ë/÷. Ïðîâåäåí ðàñ÷åò è ïîëó÷åíû 
ãðàôè÷åñêèå çàâèñèìîñòè ïîòðåáëåíèÿ òîïëèâà ïðè ðàáîòå ñïåöèàëüíîãî îáîðóäîâàíèÿ 
íà ïðèìåðå àâòîìîáèëÿ ÊðÀÇ-6322. Ïðè ðàáîòå îáîðóäîâàíèÿ íà ÷àñòîòå 1500 ìèí-1 
è ïîòðåáëåíèè ìîùíîñòè 25 êÂò ÷àñîâîé ðàñõîä òîïëèâà äëÿ ÊðÀÇ-6322 ñîñòàâèò 
15 ë/÷.  Ïîêàçàíî íåîáõîäèìîñòü ñîâåðøåíñòâîâàíèÿ çàêîíîäàòåëüñòâà íàøåé ñòðàíû ïî 
ó÷åòó ïîòðåáëåíèÿ ìàòåðèàëüíûõ ðåñóðñîâ. Ïðåäëîæåíî èñïîëüçîâàòü äåòåðìèíèðîâàííûå 
ìåòîäû îïðåäåëåíèÿ ðàñõîäà òîïëèâà íà àâòîìîáèëüíîì òðàíñïîðòå. 

Êëþ÷åâûå ñëîâà: òîïëèâíàÿ ýêîíîìè÷íîñòü, ðàñõîä òîïëèâà, ÊÏÄ, íîðìèðîâàíèå, 
ÑÏÑ, àâòîìîáèëè.
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1. Ïîñòàíîâêà çàäà÷è

Íîðìèðîâàíèå ðàñõîäà òîïëèâà ïî ìåòî-
äèêå [2] îïðåäåëÿåòñÿ ÷åðåç ïóòåâîé ðàñõîä 
â ë/100 êì. ×àñîâîé ðàñõîä èñïîëüçóåòñÿ ïðè 
ðàáîòå äâèãàòåëÿ àâòîìîáèëÿ áåç äâèæåíèÿ â 
ñëåäóþùèõ ñëó÷àÿõ:

1) ïðè âûíóæäåííûõ ïðîñòîÿõ àâòîìîáèëÿ 
â ïðîöåññå ïîãðóçêè è âûãðóçêè ãðóçîâ èëè 
ïàññàæèðîâ, ïðîèçâîäñòâåííîé íåîáõîäèìîñòè 
è ïðîñòîå â ïðîáêàõ â ÷àñ-ïèê;

2)  ïðè çàïóñêå è ïðîãðåâå ãàçîáàëëîííûõ 
àâòîìîáèëåé;

3)  ïðè ðàáîòå ñïåöèàëèçèðîâàííîãî îáî-
ðóäîâàíèÿ ïðè íåïîäâèæíîì òðàíñïîðòíîì 
ñðåäñòâå;

4)  ïðè ðàáîòå àâòîíîìíûõ äâèãàòåëåé, èñ-
ïîëüçóåìûõ äëÿ ïðèâîäà ñïåöèàëèçèðîâàííîãî 
îáîðóäîâàíèÿ âî âðåìÿ äâèæåíèÿ è îñòàíîâêè 
òðàíñïîðòíîãî ñðåäñòâà. 

Äëÿ òðàíñïîðòíûõ ìàøèí ÷àñîâîé ðàñõîä 
îïðåäåëÿåòñÿ ÷åðåç áàçîâóþ íîðìó ðàñõîäà òî-
ïëèâà [2]. Òàê, ÷àñ âûíóæäåííîãî ïðîñòîÿ ïðè-
ðàâíèâàåòñÿ ê 5 êì ïðîáåãà àâòîìîáèëÿ. Íîðìà 
íà çàïóñê ãàçîáàëëîííîãî àâòîìîáèëÿ ñîñòàâëÿåò 
0.5 …5.0% îò íîðìû ðàñõîäà æèäêîãî òîïëèâà áà-
çîâîãî àâòîìîáèëÿ çà äåíü ðàáîòû â çàâèñèìîñòè 
îò òåìïåðàòóðû âîçäóõà.

Äëÿ ñïåöèàëèçèðîâàííîãî ïîäâèæíîãî è 
àâòîíîìíûõ äâèãàòåëåé ÷àñîâàÿ íîðìà äîëæíà 
áûòü ÷èñëåíî ïðåäñòàâëåíà â íîðìàòèâå [2] äëÿ 
êîíêðåòíîãî òðàíñïîðòíîãî ñðåäñòâà è îáî-
ðóäîâàíèÿ.

Ñ äðóãîé ñòîðîíû ÷àñîâîé ðàñõîä òîïëèâà 
ìîæíî îïðåäåëèòü àíàëèòè÷åñêè ÷åðåç ñêîðîñò-
íûå è íàãðóçî÷íûå õàðàêòåðèñòèêè äâèãàòåëÿ, 
èñïîëüçóÿ çàâèñèìîñòè èç òåîðèè äâèãàòåëåé 
[7]. 

2. Ñîñòàâëåíèå óðàâíåíèÿ ÷àñîâîãî ðàñõîäà 
òîïëèâà

×àñîâîé ðàñõîä îïðåäåëÿåò ïîòðåáëåíèå òî-
ïëèâà â êèëîãðàììàõ èëè â ëèòðàõ çà ÷àñ ðàáî-
òû ýíåðãåòè÷åñêîé óñòàíîâêè. Äëÿ òðàíñïîðò-
íûõ ìàøèí áîëåå ðàñïðîñòðàíåíî ïðîèçâîäèòü 
ó÷åò ãîðþ÷å-ñìàçî÷íûõ ìàòåðèàëîâ â ëèòðàõ, 
à äëÿ àâòîíîìíûõ äâèãàòåëåé è ñòðîèòåëüíûõ 
ìàøèí – â êã/÷.  

×àñîâîé ðàñõîä òîïëèâà â ë/÷:

 
,  (1)

ãäå  – óäåëüíûé ýôôåêòèâíûé ðàñõîä òîïëè-
âà,  ã/(êÂò∙÷);

 – ýôôåêòèâíàÿ ìîùíîñòü,  êÂò;

 – ïëîòíîñòü òîïëèâà,  ã/ñì3(êã/ë).

Ýôôåêòèâíûé óäåëüíûé ðàñõîä òîïëèâà:

 
,  (2)

ãäå  – ýôôåêòèâíûé ÊÏÄ äâèãàòåëÿ;

 – íèçøàÿ òåïëîòà ñãîðàíèÿ òîïëèâà,  
êÄæ/êã.

Ýôôåêòèâíûé ÊÏÄ äâèãàòåëÿ:

 ,  (3)

ãäå  – èíäèêàòîðíûé ÊÏÄ äâèãàòåëÿ;

 – ìåõàíè÷åñêèé ÊÏÄ äâèãàòåëÿ.
Èíäèêàòîðíûé ÊÏÄ äâèãàòåëÿ:

 
,  (4)

ãäå  – ñðåäíåå èíäèêàòîðíîå äàâëåíèå, êÏà;

 – ñòåõèîìåòðè÷åñêîå êîëè÷åñòâî 
òîïëèâíî-âîçäóøíîé ñìåñè,  êìîëü/êã;

 – óíèâåðñàëüíàÿ ãàçîâàÿ ïîñòîÿííàÿ,  
Äæ/(ìîëü∙Ê);

 – òåìïåðàòóðà âîçäóõà,  Ê;

 – êîýôôèöèåíò íàïîëíåíèÿ öèëèíäðîâ 
äâèãàòåëÿ;

 – äàâëåíèå âîçäóõà,  êÏà;
 – êîýôôèöèåíò èçáûòêà âîçäóõà.

Êîýôôèöèåíò èçáûòêà âîçäóõà çàâèñèò îò 
íàãðóçêè íà äâèãàòåëü. Íà ðèñ. 1 ïðåäñòàâëåíà 
ãðàôè÷åñêàÿ çàâèñèìîñòü êîýôôèöèåíòà èç-
áûòêà òîïëèâà îò ïðîöåíòà èñïîëüçîâàííîé 
ìîùíîñòè [8]. Ïðèáëèæåííî ýòó âçàèìîñâÿçü 
ìîæíî àïïðîêñèìèðîâàòü ïîëèíîìîì âòîðîé 
ñòåïåíè âèäà:

 ,   (5)

ãäå  – ïðîöåíò èñïîëüçîâàíèÿ ìîùíîñòè, %;

,  ,   – ýìïèðè÷åñêèå êîýôôèöè-
åíòû,  çàâèñÿò îò òèïà äâèãàòåëÿ. 

Ðèñ. 1. Èçìåíåíèå êîýôôèöèåíòà èçáûòêà âîçäóõà îò 
ïðîöåíòà èñïîëüçîâàíèÿ ìîùíîñòè: 

1– äèçåëüíûé ÄÂÑ,  2 – áåíçèíîâûé ÄÂÑ 
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Çíà÷åíèÿ ýòèõ êîýôôèöèåíòîâ ìîæíî ïðè-
íÿòü:

– äëÿ äèçåëüíîãî ÄÂÑ: 

Àα = 3∙10–4,  Âα = –0.06,  ;
– äëÿ áåíçèíîâîãî ÄÂÑ: 

Àα = –1∙10–4,  Âα = –0.012,   
Êîýôôèöèåíò íàïîëíåíèÿ öèëèíäðîâ 

äâèãàòåëÿ òàêæå çàâèñèò îò íàãðóçêè. Íà 
ðèñ. 2 èçîáðàæåíà ýòà çàâèñèìîñòü [8] è ðåçóëü-
òàò àïïðîêñèìàöèè ëèíåéíîé ôóíêöèè âèäà: 

 
,  (6)

ãäå ,   - ýìïèðè÷åñêèå êîýôôèöèåíòû,  
çàâèñÿò îò òèïà äâèãàòåëÿ.  

Ðèñ. 2. Èçìåíåíèå êîýôôèöèåíòà íàïîëíåíèÿ îò ïðî-
öåíòà èñïîëüçîâàíèÿ ìîùíîñòè:

1 – äèçåëüíûé ÄÂÑ, 2 – áåíçèíîâûé ÄÂÑ 
 

Çíà÷åíèÿ ýòèõ êîýôôèöèåíòîâ ìîæíî ïðè-
íÿòü:

– äëÿ äèçåëüíîãî: Àη = 9∙10–4,  ;

– äëÿ áåíçèíîâîãî: Àη = 7∙10–3,  .
Ïðîöåíò èñïîëüçîâàíèÿ ìîùíîñòè:

 
,  (7)

ãäå  – ìàêñèìàëüíàÿ ýôôåêòèâíàÿ ìîù-
íîñòü äâèãàòåëÿ,  êÂò. 

Ñðåäíåå èíäèêàòîðíîå äàâëåíèå:

 
,  (8)

ãäå  – ñðåäíåå ýôôåêòèâíîå äàâëåíèå,  
êÏà;

Ìåõàíè÷åñêèé ÊÏÄ:

 
,  (9)

ãäå  – äàâëåíèå ìåõàíè÷åñêèõ ïîòåðü,  êÏà;
Ñðåäíåå ýôôåêòèâíîå äàâëåíèå:

 
,   (10)

ãäå  – òàêòíîñòü äâèãàòåëÿ;

 – ðàáî÷èé îáúåì äâèãàòåëÿ (âñåõ öèëèí-
äðîâ),  ë;

 – ÷àñòîòà âðàùåíèÿ êîëåí÷àòîãî âàëà 
äâèãàòåëÿ,  ìèí-1. 

Ñðåäíåå äàâëåíèå ìåõàíè÷åñêèõ ïîòåðü:

 , 

ãäå  – ñðåäíÿÿ ñêîðîñòü ïîðøíÿ,  ì/ñ;

,   – êîýôôèöèåíòû ìåõàíè÷åñêèõ ïî-
òåðü â äâèãàòåëå. 

Ñðåäíÿÿ ñêîðîñòü ïîðøíÿ: 

 
,  (11)

ãäå  – âûñîòà öèëèíäðà (ðàññòîÿíèå îò ÂÌÒ 
äî ÍÌÒ),  ì.

Ïîñëå ïîäñòàíîâêè ïîëó÷àåì âûðàæåíèå äëÿ 
îïðåäåëåíèÿ ÷àñîâîãî ðàñõîäà òîïëèâà â ë/÷:

  

 

. (12)

Åñëè èç óðàâíåíèÿ èñêëþ÷èòü ýôôåêòèâ-

íóþ ìîùíîñòü,  ò.å. ,  òî óðàâíåíèÿ (12)  
áóäåò:

 
. (13)

Óðàâíåíèå (13)  ìîæíî èñïîëüçîâàòü äëÿ 
ðàñ÷åòà ðàñõîäà òîïëèâà ïðè ðàáîòå äâèãàòåëÿ 
áåç íàãðóçêè,  à óðàâíåíèÿ (12)  äëÿ îïðåäåëåíèÿ 
äîïîëíèòåëüíîãî ðàñõîäà íà ïðèâîä âñïîìîãà-
òåëüíîãî îáîðóäîâàíèÿ. 

3. Àíàëèç óðàâíåíèÿ ÷àñîâîãî ðàñõîäà òî-
ïëèâà

Â ôîðìóëå (13)  â êà÷åñòâå ïîñòîÿííûõ âå-

ëè÷èí èñïîëüçóåòñÿ:  Äæ/(ìîëü∙Ê)  è
. 

Äëÿ àâòîìîáèëåé ñ áåíçèíîâûì äâèãàòåëåì: 

 ã/ñì3,   êìîëü/êã, ,  

. Òîãäà  ôîðìóëà (13)  óïðîñòèòñÿ: 

 .  (14)
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Äëÿ äèçåëüíûõ àâòîìîáèëåé ìîæíî ïðèíÿòü 

ñëåäóþùèå çíà÷åíèÿ ïîêàçàòåëåé:  ã/ñì3,  

 êìîëü/êã,  ,  . Òîãäà 
ôîðìóëà (13)  ïðèìåò âèä:

 .   (15)

Òåìïåðàòóðà è äàâëåíèå âîçäóõà â ïðîöåññå 
âïóñêà è ñæàòèÿ â öèëèíäðàõ äâèãàòåëÿ ïîâû-
øàåòñÿ. Ïðèìåì äîïóùåíèå, ÷òî èõ èçìåíåíèÿ 
ïðîïîðöèîíàëüíû. Òîãäà ïîä  è  ïðèíèìàåì 
ïàðàìåòðû àòìîñôåðíîãî âîçäóõà. Ïðè íîðìàëü-
íûõ óñëîâèÿõ: êÏà è  Ê. Òîãäà 

.
Ïðîèçâåäåì ðàñ÷åò ÷àñîâîãî ðàñõîäà òî-

ïëèâà íà ïðèìåðå àâòîìîáèëÿ Skoda Octavia 
1.6 MPI ñ áåíçèíîâûì ÄÂÑ. Äëÿ ýòîãî àâòî-
ìîáèëÿ ïðèìåì ñëåäóþùèå èñõîäíûå äàííûå: 

 ìèí-1. è  ë. Òîãäà ÷àñîâîé 
ðàñõîä òîïëèâà íà õîëîñòîì ðåæèìå ñîñòàâèò:

  ë/÷. 

Ïðîèçâåäåì ðàñ÷åò ÷àñîâîãî ðàñõîäà òîïëèâà 
äèçåëüíîãî àâòîìîáèëÿ Skoda Octavia 1.9 TDI 

ïðè ñëåäóþùèå èñõîäíûå äàííûå:  ë è 

 ìèí-1. Òîãäà ÷àñîâîé ðàñõîä òîïëèâà 
íà õîëîñòîì ðåæèìå ñîñòàâèò:

  ë/÷. 

Ðàñõîä äèçåëüíîãî àâòîìîáèëÿ íà õîëîñòîì 
ðåæèìå ìåíüøå áåíçèíîâîãî çà ñ÷åò áîëåå íèçêèõ 
îáîðîòîâ êîëåí÷àòîãî âàëà è áîëåå ýêîíîìè÷íîãî 
äâèãàòåëÿ. 

Íà ðèñ. 3 ïðèâåäåí ãðàôèê èçìåíåíèÿ ÷à-
ñîâîãî ðàñõîäà òîïëèâà äëÿ àâòîìîáèëåé Skoda 
Octavia 1.6 MPI è 1.9 TDI. Ñ óâåëè÷åíèåì îáî-
ðîòîâ äâèãàòåëÿ ðàñõîä òîïëèâà óâåëè÷èâàåòñÿ 
ïðîïîðöèîíàëüíî. 

Ðèñ. 3. Èçìåíåíèå ÷àñîâîãî ðàñõîäà òîïëèâà äëÿ ëåãêîâî-
ãî àâòîìîáèëÿ ñ äèçåëüíûì è áåíçèíîâûì äâèãàòåëåì 

Ðàññ÷èòàåì íîðìàòèâíûé ðàñõîä òîïëèâà 
äëÿ àâòîìîáèëåé Skoda Octavia ïî ìåòîäèêå 

íîðìèðîâàíèÿ ðàñõîäà òîïëèâà [2]. Äëÿ àâòîìî-
áèëÿ Skoda Octavia ñ äâèãàòåëåì AVU ðàáî÷èì 
îáúåìîì 1.6 ë è ìîùíîñòüþ 75 êÂò óñòàíîâëåíà 
áàçîâàÿ íîðìà ðàñõîäà áåíçèíà – 7.5 ë/100 êì. 
Òîãäà íà 5 êì ïóòè àâòîìîáèëü áóäåò ðàñ-
õîäîâàòü: ë. Ñëåäîâàòåëüíî, 
ïî ìåòîäèêå [2] ÷àñîâîé ðàñõîä òîïëèâà Skoda 
Octavia ñîñòàâèò 0,375 ë/÷.  Àâòîìîáèëü Skoda 
Octavia ñ äèçåëüíûì äâèãàòåëåì AGR ðàáî÷èì 
îáúåìîì 1.9 ë è ìîùíîñòüþ 66 êÂò, äëÿ êîòîðî-
ãî óñòàíîâëåíà áàçîâàÿ íîðìà ðàñõîäà áåíçèíà 
– 5.2 ë/100 êì, ïî ìåòîäèêå [2] ÷àñîâîé ðàñõîä 

òîïëèâà ñîñòàâèò  ë/÷. 
Ïîëó÷åííûé ïî ìåòîäèêå [2] ÷àñîâîé ðàñ-

õîä òîïëèâà çíà÷èòåëüíî íèæå ðàñ÷åòíûõ 
çíà÷åíèé, ïîëó÷åííûõ ïî ôîðìóëå (13). Ýêñ-
ïåðèìåíòàëüíûå èññëåäîâàíèÿ ïîêàçàëè ðàñõîä 
òîïëèâà íà õîëîñòîì ðåæèìå äëÿ Skoda Octavia 
1.6 MPI – 0.7...0.8 ë/÷, à äëÿ Skoda Octavia 1.9 
TDI – 0.6...0.7 ë/÷. Ýòè äàííûå ñîîòâåòñòâóåò 
íàøèì ðàñ÷åòàì. 

Ïðîèçâåäåì ðàñ÷åò ðàñõîäà òîïëèâà äëÿ ñïå-
öèàëèçèðîâàííîãî îáîðóäîâàíèÿ, óñòàíîâëåí-
íîãî íà øàññè àâòîìîáèëÿ ÊðÀÇ-6322. Äëÿ ýòî-
ãî àâòîìîáèëÿ ïðèíÿòû ñëåäóþùèå ïîêàçàòåëè: 

 ë, êÂò,  ã/ñì3, 

, ,  ,  
, ,  êìîëü/êã. Ïîñëå ïîäñòà-
íîâêè â ôîðìóëó (12) ÷àñîâîé ðàñõîä òîïëèâà 
äëÿ ýòîãî àâòîìîáèëÿ ìîæíî ðàññ÷èòàòü òàê:

 

. (16)

Íà ðèñ. 4 ïðèâåäåí ãðàôèê èçìåíåíèÿ 
÷àñîâîãî ðàñõîäà òîïëèâà äëÿ àâòîìîáèëÿ 
ÊðÀÇ-6322 ïðè ðàçëè÷íîé ÷àñòîòå âðàùå-
íèÿ êîëåí÷àòîãî âàëà äèçåëüíîãî äâèãàòåëÿ 
ßÌÇ-238. 

Ðèñ. 4. Èçìåíåíèå ÷àñîâîãî ðàñõîäà òîïëèâà äëÿ ãðó-
çîâîãî àâòîìîáèëÿ ÊðÀÇ-6322 ñ  äèçåëüíûì äâèãàòåëåì 

ßÌÇ-238
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Åñëè ê àâòîìîáèëþ áóäåò ïîäêëþ÷åíî 
ñïåöèàëèçèðîâàííîå îáîðóäîâàíèå,  êîòîðîå 
ðàáîòàåò íà ÷àñòîòå 1500 ìèí-1 è  ïîòðåáëÿåò 
25 êÂò ìîùíîñòè,  òî ÷àñîâîé ðàñõîä  àâòîìî-
áèëÿ ÊðÀÇ-6322 ñîñòàâèò:

 
  ë/÷.

 

Ñ óâåëè÷åíèåì ñðåäíåé ýôôåêòèâíîé ìîù-
íîñòè ÷àñîâîé ðàñõîä òîïëèâà âîçðàñòàåò. Òàê, 
åñëè ïðè òåõ æå îáîðîòàõ ìîùíîñòü óñòàíîâêè 
âîçðàñòåò â ÷åòûðå ðàçà è ñîñòàâèò 100 êÂò, òî 
÷àñîâîé ðàñõîä òîïëèâà óâåëè÷èòñÿ â 1.5 ðàçà 
è ñîñòàâèò 22.5 ë/÷.

Çàêëþ÷åíèå

Äåéñòâóþùàÿ íà Óêðàèíå ñèñòåìà íîðìèðî-
âàíèÿ ðàñõîäà òîïëèâà íå ñîâåðøåííà. Ïóòåì 
ìîäåëèðîâàíèÿ ïðîöåññîâ ôóíêöèîíèðîâàíèÿ 
ñèñòåìû ñ ó÷åòîì êîíñòðóêòèâíûõ îñîáåííîñòåé 
è óñëîâèé ýêñïëóàòàöèè ìîæíî ðàñ÷åòíûì ïó-
òåì îïðåäåëÿòü íîðìàòèâíûå çíà÷åíèÿ ðàñõîäà 
òîïëèâà êîíêðåòíîãî àâòîìîáèëÿ ïî åãî òåõíèêî-
ýêñïëóàòàöèîííûì õàðàêòåðèñòèêàì. 
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Ïîñòóïèëà â ðåäàêöèþ 19.07.2019

Ñ.I . Êðèâîøàïîâ. Ñïðîùåíà ìåòîäèêà íîðìóâàííÿ ãîäèííî¿ âèòðàòè ïàëèâà òðàíñ-
ïîðòíèõ àâòîìîá³ë³â ³ ñïåö³àë³çîâàíèõ ìàøèí 

Ðîçãëÿíóòî íåäîë³êè ä³þ÷î¿ íà Óêðà¿í³ ìåòîäèêè íîðìóâàííÿ âèòðàò ïàëèâà äëÿ ðóõîìîãî 
ñêëàäó àâòîìîá³ëüíîãî òðàíñïîðòó. Â³äçíà÷åíî, ùî íîðìà âèòðàòè ïàëèâà çà ÷àñ ïðîãð³âó 
³ âèìóøåíèõ ïðîñòî¿â àâòîìîá³ëÿ ç âêëþ÷åíèì äâèãóíîì íà ðîáîòó ñïåö³àë³çîâàíîãî ³ àâ-
òîíîìíîãî îáëàäíàííÿ â Óêðà¿íñüêîìó çàêîíîäàâñòâ³ âèçíà÷àºòüñÿ íå äîñèòü êîðåêòíî ³ 
òî÷íî. Â ðîáîò³ çàïðîïîíîâàío ìàòåìàòè÷íó ìîäåëü, çà ÿêîþ ìîæíà ðîçðàõóâàòè ãîäèííó 
âèòðàòó ïàëèâà äëÿ äâèãóíà âíóòð³øíüîãî çãîðÿííÿ, ùî ïðàöþº íà õîëîñòîìó ðåæèì³ àáî 
ç ïîñò³éíèì íàâàíòàæåííÿì. Ñïðîùåííÿ ìåòîäèêè ïîëÿãàëî â ðîçðàõóíêàõ êîåô³ö³ºíò³â 
íàïîâíåííÿ öèë³íäð³â äâèãóíà ³ íàäëèøêó ïîâ³òðÿ ÷åðåç àïðîêñèìàö³þ ïîë³íîìàìè ïåðøèì 
òà äðóãèì ñòóïåíåì. Ó íàâåäåí³é ìàòåìàòè÷í³é ìîäåë³ íå äîñë³äæóâàëèñÿ çì³íà òèñêó ³ 
òåìïåðàòóðè â öèë³íäðàõ äâèãóíà. Âñòàíîâëåíî, ùî ïðè ðîáîò³ äâèãóíà áåç íàâàíòàæåííÿ 
ãîäèííà âèòðàòà ïàëèâà çá³ëüøóºòüñÿ ïðîïîðö³éíî ÷àñòîò³ îáåðòàííÿ êîë³í÷àñòîãî âàëà 
³ ðîáî÷îìó îá'ºìó äâèãóíà. Íàâåäåíî ïðèêëàäè ðîçðàõóíêó íîðìàòèâíèõ âèòðàò ïàëèâà 
íà õîëîñòîìó ðåæèì³ ç âêëþ÷åíèì äâèãóíîì áåç íàâàíòàæåííÿ äëÿ àâòîìîá³ëÿ Skoda 
Octavia 1.6 MPI ç áåíçèíîâèì ³ Skoda Octavia 2.0 TDI ç äèçåëüíèì äâèãóíîì. Îòðèìàíî 
ãðàô³÷í³ çàëåæíîñò³ çì³íè ãîäèííî¿ âèòðàòè ïàëèâà â³ä ÷àñòîòè îáåðòàííÿ êîë³í÷àñòîãî 
âàëà äëÿ áåíçèíîâîãî ³ äèçåëüíîãî àâòîìîá³ëÿ Skoda Octavia. Ðåçóëüòàòè ðîçðàõóíêó, 
îòðèìàí³ ç ìàòåìàòè÷íî¿ ìîäåë³, áóëî ïîð³âíÿíî ç íîðìàòèâàìè çà ä³þ÷îþ ìåòîäèêîþ. 
Äëÿ àâòîìîá³ëÿ Skoda Octavia 1.6 MPI çàêîíîäàâñòâî Óêðà¿íè ðåêîìåíäóº ãîäèííó âè-

https://zakon.rada.gov
http://plast.com.kz/support/zakon/gsm.php
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0.7 ... 0.8 ë/ãîä., à ðîçðàõóíêîâå çíà÷åííÿ – 0,808 ë/ãîä. Äëÿ Skoda Octavia 1.9 TDI çàêîíîäàâ-
ñòâî ðåêîìåíäóº âèòðàòó 0,26 ë / ãîä, ôàêòè÷í³ âèòðàòè – 0.6 ... 0.7 ë/ãîä., à çà ðîçðàõóíêîì – 
0,763 ë/ãîä. Ïðîâåäåíî ðîçðàõóíîê ³ îòðèìàíî ãðàô³÷í³ çàëåæíîñò³ ñïîæèâàííÿ ïàëèâà ïðè 
ðîáîò³ ñïåö³àëüíîãî îáëàäíàííÿ íà ïðèêëàä³ àâòîìîá³ëÿ ÊðÀÇ-6322. Ïðè ðîáîò³ îáëàäíàí-
íÿ íà ÷àñòîò³ 1500 õâ-1 ³ ñïîæèâàíí³ ïîòóæíîñò³ 25 êÂò ãîäèííà âèòðàòà ïàëèâà äëÿ 
ÊðÀÇ-6322 ñêëàäå 15 ë/ãîä. Ïîêàçàíî íåîáõ³äí³ñòü óäîñêîíàëåííÿ çàêîíîäàâñòâà íàøî¿ 
êðà¿íè ùîäî îáë³êó ñïîæèâàííÿ ìàòåð³àëüíèõ ðåñóðñ³â. Çàïðîïîíîâàíî âèêîðèñòîâóâàòè 
äåòåðì³íîâàí³ ìåòîäè âèçíà÷åííÿ âèòðàòè ïàëèâà íà àâòîìîá³ëüíîìó òðàíñïîðò³.

Êëþ÷åâ³ ñëîâà: ïàëèâíà åêîíîì³÷í³ñòü; âèòðàòà ïàëèâà; ÊÊÄ; íîðìóâàííÿ; ÑÐÑ; 
àâòîìîá³ë³.

S. I. Krivoshapov. Simplified technique for regulating hour expense of fuel for transport 
cars and specialized machines

The shortcomings of the current rationing method for fuel consumption in the rolling stock 
of road transport in Ukraine are considered It is noted that the rate of fuel consumption dur-
ing warm-up and forced downtime of a car with the engine turned on, the work of specialized 
and autonomous equipment in the Ukrainian legislation is determined not correctly and not 
accurately. The paper proposes a mathematical model by which it is possible to calculate the 
hourly fuel consumption for an internal combustion engine operating at idle mode or with a 
constant load. Simplification of the technique consisted in the calculation of the coefficients of 
filling the engine cylinders and the excess air through the approximation by polynomials of the 
first and second degree. In the above mathematical model, the pressure and temperature changes 
in the engine cylinders were not investigated. It is established that when the engine is running 
without load, the hourly fuel consumption increases in proportion to the rotational speed of the 
crankshaft and the engine displacement. Examples of calculating the standard fuel consumption 
at idle mode with the engine off without a load are given for a Skoda Octavia 1.6 MPI with a 
gasoline engine and a Skoda Octavia 2.0 TDI with a diesel engine. Graphic dependencies of the 
hourly fuel consumption change on the crankshaft rotation speed for the petrol and diesel Skoda 
Octavia were obtained. The calculation results obtained by the mathematical model were com-
pared with the standards for the current method. For the Skoda Octavia 1.6 MPI car, Ukrainian 
legislation recommends an hourly consumption of 0.375 l/h, while the actual fuel consumption at 
idle mode is 0.7 0.8 l/h and the calculated value is 0.808 l/h. For Skoda Octavia 1.9 TDI, the 
law recommends a flow rate of 0.26 l/h, the actual flow rate is 0.6 0.7 l/h, and by calculation - 
0.763 l/h. The calculation was carried out and graphical dependencies of fuel consumption were 
obtained when special equipment was operated using the example of the KrAZ-6322 car. When 
the equipment operates at a frequency of 1500 rpm and a power consumption of 25 kW, the fuel 
consumption per hour for the KrAZ-6322 is 15 l/h. The necessity of improving the legislation of 
our country in accounting for the consumption of material resources is shown. It is proposed to 
use deterministic methods for determining fuel consumption in road transport.

Key words: fuel economy, consumption of fuel, efficiency, standardization, specialized mobile 
machines, vehicles.
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