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ÓÂÀÆÀÅÌÛÅ ÄÐÓÇÜß È ÊÎËËÅÃÈ!

Åæåãîäíî, â íà÷àëå èþëÿ, Íàó÷íî-èññëåäîâàòåëüñêèé
èíñòèòóò ñòðîèòåëüíîé ôèçèêè Ðîññèéñêîé àêàäåìèè àðõè-
òåêòóðû è ñòðîèòåëüíûõ íàóê è Ìîñêîâñêèé ãîñóäàðñòâåí-
íûé ñòðîèòåëüíûé óíèâåðñèòåò ñîâìåñòíî ïðîâîäÿò Àêàäå-
ìè÷åñêèå ÷òåíèÿ, ïîñâÿùåííûå ïàìÿòè àêàäåìèêà ÐÀÀÑÍ
Ã.Ë. Îñèïîâà «Àêòóàëüíûå âîïðîñû ñòðîèòåëüíîé ôèçèêè -
ýíåðãîñáåðåæåíèå è ýêîëîãè÷åñêàÿ áåçîïàñíîñòü».

2011 ãîä − çíàìåíàòåëüíûé äëÿ íàñ. Ìû îòìå÷àåì 90-
ëåòèå ÌÃÑÓ è 55-ëåòèå ÍÈÈÑÔ ÐÀÀÑÍ. Íà ïðîòÿæåíèè
äîëãèõ ëåò ñîâìåñòíîãî ñîòðóäíè÷åñòâà ó÷åíûå íàøèõ îðãà-
íèçàöèé âíîñèëè äîñòîéíûé âêëàä â ñòàíîâëåíèå è ðàçâèòèå
îòå÷åñòâåííîé ñòðîèòåëüíîé íàóêè.

Äåÿòåëüíîñòü äèðåêòîðà ÍÈÈÑÔ ÐÀÀÑÍ Ãåîðãèÿ Ëüâî-
âè÷à Îñèïîâà, îñíîâîïîëîæíèêà íàïðàâëåíèÿ ñòðîèòåëüíàÿ
àêóñòèêà â ÑÑÑÐ è ÐÔ, ëàóðåàòà Ãîñóäàðñòâåííîé ïðåìèè
ÐÔ, çàñëóæåííîãî äåÿòåëÿ íàóêè è òåõíèêè ÑÑÑÐ, àêàäåìè-
êà ÐÀÀÑÍ, ïðîôåññîðà, äîêòîðà òåõíè÷åñêèõ íàóê, ÿâëÿåòñÿ
ïðèìåðîì òàêîãî ñîòðóäíè÷åñòâà.

Ñåãîäíÿ ìû íàõîäèì âîçìîæíîñòè â òðåòèé ðàç ïðèãëàñèòü äëÿ ó÷àñòèÿ â
ýòîì íàó÷íîì ìåðîïðèÿòèè ó÷åíûõ, ïðåïîäàâàòåëåé âûñøèõ ó÷åáíûõ çàâåäåíèé,
ñïåöèàëèñòîâ, ðàáîòàþùèõ â ñòðîèòåëüíîé îòðàñëè, äëÿ îáìåíà ïîëó÷åííûìè çà
ïðîøåäøèé ãîä íàó÷íûìè çíàíèÿìè è äîñòèæåíèÿìè â îáëàñòè ñòðîèòåëüíîé
ôèçèêè.

Òåìà Àêàäåìè÷åñêèõ ÷òåíèé â 2011 ãîäó òðàäèöèîííî ïîñâÿùåíà äâóì àêòó-
àëüíåéøèì ïðîáëåìàì - ýíåðãîñáåðåæåíèþ è ýêîëîãèè. Ðåøåíèå ýòèõ ïðîáëåì
äëÿ íàøåé ñòðàíû áóäåò íàñòîÿùèì ïðîðûâîì, êîòîðûé ïîçâîëèò ñîõðàíèòü íà-
øó ïëàíåòó è äàòü âîçìîæíîñòü ÷åëîâåêó æèòü â êîìôîðòíûõ óñëîâèÿõ.

Ó÷àñòèå â Àêàäåìè÷åñêèõ ÷òåíèÿõ, ïîñâÿùåííûõ ïàìÿòè àêàäåìèêà ÐÀÀÑÍ
Ã.Ë. Îñèïîâà, ìîëîäûõ ó÷åíûõ, àñïèðàíòîâ è ñòóäåíòîâ ìû ñ÷èòàåì íàøåé ãëàâ-
íîé çàäà÷åé − ïðèâëåêàòü òàëàíòëèâóþ ìîëîäåæü ê íàó÷íîé äåÿòåëüíîñòè, ïîîù-
ðÿòü èõ òâîð÷åñêèé òðóä è, òàêèì îáðàçîì, âíåñòè ìàëóþ äîëþ â ïîäãîòîâêó äî-
ñòîéíîãî áóäóùåãî ðîññèéñêîé íàóêè.

Äèðåêòîð ÍÈÈÑÔ ÐÀÀÑÍ                                  Ðåêòîð ÌÃÑÓ
È.Ë. Øóáèí                                                          Â.È. Òåëè÷åíêî
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ÇÀÊÎÍÎÄÀÒÅËÜÑÒÂÎ ÏÎ ÝÍÅÐÃÎÑÁÅÐÅÆÅÍÈÞ Â ÑØÀ,
ÅÂÐÎÏÅ È ÐÎÑÑÈÈ. 

ÏÓÒÈ ÐÅØÅÍÈß

ENERGY SAVING LAGISLATIONS IN USA, ES, EUROPE AND
RUSSIA. DIFFERENT APPROACHES 

(JN THE BASE OF FENESTRATION MARKET)

È.Ë. Øóáèí 
Äèðåêòîð ÍÈÈÑÔ ÐÀÀÑÍ,  

Ëàóðåàò Ïðåìèè Ïðàâèòåëüñòâà ÐÔ

À.Â. Ñïèðèäîíîâ
Çàâåäóþùèé ëàáîðàòîðèåé

«Ýíåðãîñáåðåãàþùèå òåõíîëîãèè â ñòðîèòåëüñòâå» ÍÈÈÑÔ ÐÀÀÑÍ,
Ïðåçèäåíò Àññîöèàöèè ÀÏÐÎÊ,

Ëàóðåàò Ïðèìåèè Ïðàâèòåëüñòâà ÐÔ 

Ðàññìîòðåí îïûò çàêîíîäàòåëüíûõ èíèöèàòèâ ÑØÀ, ÅÑ è ÐÔ â îáëàñòè ýíåðãî-
ñáåðåæåíèÿ è ìåòîäû èõ ðåàëèçàöèè. Äàíà èíôîðìàöèÿ î ñèñòåìå ñòèìóëèðîâàíèÿ
ïðèìåíåíèÿ ýíåðãîñáåðåãàþùèõ òåõíîëîãèé â ðàçëè÷íûõ ñòðàíàõ. Ïîêàçàíà íåäîñòà-
òî÷íîñòü óñèëèé íà ñåãîäíÿøíèé äåíü Ïðàâèòåëüñòâà ÐÔ íàïðàâëåííûõ íà ñíèæåíèå
ýíåðãîçàòðàò.

In this paper based on world experience the authors in details discussed world and
Russian energy saving legislations. Information about subsidies for using of energy saving
technologies in different countries was shown. It was discussed also not very effective efforts
of Russian Government in energy savings in buildings and fenestration.

Ïîñëå ïðèíÿòèÿ Ôåäåðàëüíîãî çàêîíà ¹261 «Îá ýíåðãîñáåðåæåíèè è î ïîâûøåíèè
ýíåðãåòè÷åñêîé ýôôåêòèâíîñòè» â äåêàáðå 2009 ã., íåñêîëüêèõ çàñåäàíèé Ãîñóäàðñòâåí-
íîãî ñîâåòà, ïîñâÿùåííûõ ýòîìó âîïðîñó, ñîîòâåòñòâóþùèõ Ïîñòàíîâëåíèé Ïðàâèòåëü-
ñòâà ÐÔ â ÿíâàðå 2011 ã. è íà÷àëà ðåàëèçàöèè ôåäåðàëüíûõ è ðåãèîíàëüíûõ ïðîãðàìì ïî
ýíåðãîñáåðåæåíèþ, ñëåäóåò ïðèçíàòü, ÷òî Ðîññèÿ, íàêîíåö, ïðèñîåäèíèëàñü ê ñàìîìó
ìîäíîìó «ìèðîâîìó òðåíäó» ïîñëåäíèõ äåñÿòèëåòèé - ýêîíîìèè ýíåðãèè.

Äåëî î÷åíü âàæíîå è íóæíîå! È - â ïåðñïåêòèâå - î÷åíü âûãîäíîå äëÿ âñåõ. Íî åñ-
ëè óæ, äåéñòâèòåëüíî, ñåðüåçíî äóìàòü î ñíèæåíèè ýíåðãîïîòðåáëåíèÿ â Ðîññèè â öåëîì
è â ñòðîèòåëüíîé îòðàñëè â ÷àñòíîñòè - íåîáõîäèìî â ïåðâóþ î÷åðåäü îöåíèòü, ÷òî ïî-
ëó÷èëîñü â ñòðàíàõ Çàïàäíîé Åâðîïû, ÑØÀ, ßïîíèè, êîòîðûå çàíÿëèñü ýíåðãîñáåðåæå-
íèåì ñ íà÷àëà 70-õ ãîäîâ. È - ñëåäóåò çàìåòèòü – íå âñå ïîëó÷àëîñü ñðàçó. Îäíàêî, ïî-
ñëå ðÿäà (íåî÷åâèäíûõ ñíà÷àëà) îøèáîê è «íàáèòûõ øèøåê», ñåãîäíÿ è â ÑØÀ, è â Åâ-
ðîïå (îñîáåííî – â Ãåðìàíèè) íàêîïëåí îïûò ðåàëüíîé ýêîíîìèè ýíåðãèè â ñòðîèòåëü-
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ñòâå è ðàçðàáîòàíî íîâîå çàêîíîäàòåëüñòâî, îáåñïå÷èâàþùåå ïðèîðèòåò êîìïàíèÿì è
ãðàæäàíàì, èñïîëüçóþùèì ýíåðãîñáåðåãàþùèå òåõíîëîãèè è ðåøåíèÿ.

Íåñêîëüêî óñëîâíî ñîâðåìåííóþ èñòîðèþ ýíåðãîñáåðåæåíèÿ ìîæíî ðàçáèòü íà 4
ýòàïà – 1973 – 1991, 1991 – 2003, 2003 – 2008 è 2009 – ïî íàñòîÿùåå âðåìÿ. Ìû îñòàíî-
âèìñÿ áîëåå ïîäðîáíî íà ïðè÷èíàõ êàæäîãî èç óêàçàííûõ ýòàïîâ è òåõ ðåçóëüòàòàõ, êî-
òîðûå áûëè ïîëó÷åíû ñ òî÷êè çðåíèÿ ýíåðãîñáåðåæåíèÿ ÷óòü íèæå. Çäåñü æå õîòåëîñü
áû îòìåòèòü î÷åâèäíîå – îñíîâíûå óñèëèÿ, íàïðàâëåííûå íà ýêîíîìèþ ýíåðãèè, ðàçâè-
òûå ãîñóäàðñòâà, îáäåëåííûå â çíà÷èòåëüíîé ñòåïåíè ïðèðîäíûìè ðåñóðñàìè, íà÷èíà-
þò ïðåäïðèíèìàòü â ïåðèîäû ðåçêîãî ðîñòà öåí íà óãëåâîäîðîäíîå ñûðüå, êîòîðûå, â
ñâîþ î÷åðåäü, ñâÿçàíû ñ îáîñòðåíèåì ìåæäóíàðîäíîé ñèòóàöèè. Êàê ïðàâèëî, åñòåñò-
âåííî, íà Áëèæíåì è Ñðåäíåì Âîñòîêå.

Íà÷àëî ïåðâîãî ýòàïà ñîâðåìåííîé èñòîðèè ýíåðãîñáåðåæåíèÿ (1973 – 1991 ãîäû)
ñâÿçàíî ñ î÷åðåäíûì àðàáî-èçðàèëüñêèì êîíôëèêòîì, èçâåñòíûì êàê «Âîéíà Ñóäíîãî
Äíÿ», íåôòÿíûì ýìáàðãî, ðåçêèì ðîñòîì öåí íà íåôòü è ãàç. Ïîñëå íàòóðàëüíîé ïàíè-
êè èç-çà ðîñòà öåí íà áåíçèí, ìíîãîêèëîìåòðîâûõ î÷åðåäåé íà áåíçîêîëîíêàõ â Åâðîïå
è ÑØÀ, íåêîíòðîëèðóåìîãî ðîñòà ñòîèìîñòè ýëåêòðè÷åñêîé è òåïëîâîé ýíåðãèè, à â ðÿ-
äå ñëó÷àåâ – è ñ äëèòåëüíûìè ïåðåáîÿìè èõ ïîäà÷è, â áîëüøèíñòâå ðàçâèòûõ ãîñóäàðñòâ
áûëè ïðèíÿòû ðåøåíèÿ î ðàçðàáîòêå ñïåöèàëüíûõ ïðîãðàìì ïî ýêîíîìèè ýíåðãèè, âû-
äåëåíèè ãðîìàäíûõ áþäæåòíûõ ñðåäñòâ íà ïðîâåäåíèå íàó÷íî-èññëåäîâàòåëüñêèõ è
êîíñòðóêòîðñêèõ ðàçðàáîòîê èñïîëüçîâàíèÿ íåòðàäèöèîííûõ èñòî÷íèêîâ ýíåðãèè, ñíè-
æåíèÿ ýíåðãîïîòðåáëåíèÿ â ðàçëè÷íûõ îòðàñëÿõ ïðîìûøëåííîñòè è, ÷òî ñòàëî ñàìûì
ãëàâíûì (êàê âûÿñíèëîñü ïîçæå) íà ýòîì ýòàïå – ðàçðàáîòêå çàêîíîäàòåëüíûõ èíèöèà-
òèâ, îáåñïå÷èâàþùèõ ñíèæåíèå ïîòðåáëåíèÿ ýíåðãåòè÷åñêèõ ðåñóðñîâ.

Â ýòîò ïåðèîä çàíèìàëèñü ïðàêòè÷åñêè âñåì – è ñîëíå÷íîé ýíåðãåòèêîé, è èñïîëü-
çîâàíèåì ýíåðãèè âåòðà, è òåïëîâûìè íàñîñàìè (èñïîëüçîâàíèåì ýíåðãèè Çåìëè), è áè-
îòîïëèâîì, àêòèâèçèðîâàëèñü ðàáîòû ïî àòîìíîé ýíåðãåòèêå, ïðèëèâíûì è ãåîòåðìàëü-
íûì ýëåêòðîñòàíöèÿì. È, ñîáñòâåííî, òåõíîëîãèÿìè ýíåðãîñáåðåæåíèÿ. Ê ñîæàëåíèþ,
áîëüøèíñòâî ðàáîò, íà÷àòûõ â òå ãîäû, ïîêàçàëè íåäîñòàòî÷íóþ ýôôåêòèâíîñòü è äëè-
òåëüíóþ (èíîãäà, ïðîñòî çàïðåäåëüíóþ) îêóïàåìîñòü èç-çà íåñîâåðøåííûõ ìàòåðèàëîâ
è òåõíîëîãèé, èìåâøèõñÿ òîãäà â ðàñïîðÿæåíèè ñïåöèàëèñòîâ. È, êðîìå òîãî, öåíû íà
íåôòü î÷åíü áûñòðî ñòàëè ñíèæàòüñÿ (÷òî, êñòàòè, ïðèâåëî è ê êðàõó ýêîíîìèêè Ñîâåò-
ñêîãî Ñîþçà). Èìåííî ïîýòîìó ùåäðûå ïîíà÷àëó ïðàâèòåëüñòâåííûå àññèãíîâàíèÿ íà
ðàçðàáîòêó àëüòåðíàòèâíûõ è íåòðàäèöèîííûõ ýíåðãåòè÷åñêèõ ðåñóðñîâ ê ñåðåäèíå 80-
õ ãîäîâ ïðîøëîãî âåêà áûëè çíà÷èòåëüíî ñîêðàùåíû.

Â òî æå âðåìÿ, ïîëüçà îò ýòîé «íåôòÿíîé âñòðÿñêè» áûëà î÷åíü áîëüøîé. Ôàêòè÷åñ-
êè áûëî ñëîìàíî òðàäèöèîííîå ìûøëåíèå, îñíîâàííîå íà èñïîëüçîâàíèè èñêëþ÷èòåëüíî
óãëåâîäîðîäíîé ýíåðãåòèêè, îïðåäåëåíû íàèáîëåå ïåðñïåêòèâíûå íàïðàâëåíèÿ äàëüíåé-
øåé ðàáîòû. Íåêîòîðûå èññëåäîâàíèÿ ïðîäîëæèëèñü è ïîñëå ïðåêðàùåíèÿ ãîñóäàðñòâåí-
íîãî ôèíàíñèðîâàíèÿ – ÷àñòíûé áèçíåñ ïîíÿë äàëüíåñðî÷íóþ ïåðñïåêòèâíîñòü íåêîòî-
ðûõ îáíàðóæåííûõ â òå ãîäû ïîäõîäîâ è ïðîäîëæèë ôèíàíñèðîâàíèå ìíîãèõ ïðîãðàìì.

È âñå æå ãëàâíûì óñïåõîì ñòàëè ìíîãî÷èñëåííûå ðàçðàáîòêè ýíåðãåòè÷åñêèõ çàêî-
íîäàòåëüñòâ, ñèñòåì ïîîùðåíèé, ñóáñèäèé è ëüãîò òåì îðãàíèçàöèÿì è ãðàæäàíàì, êî-
òîðûå ñïîñîáñòâóþò ýíåðãîñáåðåæåíèþ, è, íàîáîðîò, øòðàôîâ è äðóãèõ íàêàçàíèé òåì,
êòî ýòî ñ÷èòàåò íåîáÿçàòåëüíûì è «íîâîé áëàæüþ». Íà ýòîì ýòàïå íîâûå çàêîíû áûëè,
êîíå÷íî, íåñîâåðøåííû è â äàëüíåéøåì íå ðàç êîððåêòèðîâàëèñü. Íî, êàê ãîâîðèë îäèí
èç ðóêîâîäèòåëåé íàøåé ñòðàíû – «Ïðîöåññ ïîøåë!».
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È åùå îäèí î÷åíü âàæíûé ðåçóëüòàò áûë äîñòèãíóò â òî âðåìÿ. Íà îñíîâå âñåõ èñ-
ñëåäîâàíèé áûëà ðàçðàáîòàíà öåëîñòíàÿ èäåîëîãèÿ ýêîíîìèè ýíåðãèè, áûëî ïîêàçàíî ñî
âñåé î÷åâèäíîñòüþ, ÷òî äëÿ óñïåøíîãî ðåøåíèÿ ïðîáëåì ýíåðãîñáåðåæåíèÿ íåîáõîäèì
êîìïëåêñíûé ïîäõîä ê íåìó – óëó÷øåíèå òîëüêî îäíîãî êàêîãî-íèáóäü ýëåìåíòà íå ïîç-
âîëèò êàðäèíàëüíî ñíèçèòü ýíåðãîïîòðåáëåíèå. À èíîãäà, ìîæåò ïðèâåñòè è ê äèñêðå-
äèòàöèè ñàìîé èäåè ýíåðãîñáåðåæåíèÿ. (Â ñêîáêàõ çàìåòèì, êñòàòè, ÷òî, íà íàø âçãëÿä,
òàêèì ïðèìåðîì ìîæåò ñòàòü, ê ñîæàëåíèþ, ìàññîâàÿ «êàìïàíèÿ» ïî âíåäðåíèþ â íà-
øåé ñòðàíå ýíåðãîñáåðåãàþùèõ èñòî÷íèêîâ ñâåòà. Äà, îíè áåç ñîìíåíèÿ ëó÷øå, ýôôåê-
òèâíåå, ÷åì îáû÷íûå ëàìïû íàêàëèâàíèÿ. Íî îíè ïîêà çíà÷èòåëüíî äîðîæå. È, êðîìå
òîãî, íèêòî íå ïîñ÷èòàë åùå, êàê «àóêíåòñÿ» çàìåíà ëàìï – îíè âíîñèëè çíà÷èòåëüíóþ
äîëþ â ýíåðãîáàëàíñ çäàíèé â çèìíèé ïåðèîä. Äà è áåç ðàçâèòîé ñèñòåìû óòèëèçàöèè
âûøåäøèõ èç ñòðîÿ ëàìïî÷åê, ìû ìîæåì ñèëüíî íàâðåäèòü îêðóæàþùåé ñðåäå).

Âàæíûì ñòàëî è ñîçäàíèå êðóïíûõ èññëåäîâàòåëüñêèõ öåíòðîâ â Åâðîïå è ÑØÀ, à
òàêæå î÷åíü äèíàìè÷íûõ è ìîáèëüíûõ êîìàíä ñïåöèàëèñòîâ, êîòîðûå îïðåäåëèëè çíà-
÷èòåëüíûå óñïåõè ýíåðãîñáåðåæåíèÿ â ïîñëåäóþùèå ãîäû. Â ÷àñòíîñòè, â ñîñòàâå çíà-
ìåíèòîé Lawrence Berkeley National Laboratory áûë îðãàíèçîâàí îòäåë ïî ýíåðãîñáåðå-
æåíèþ â ñòðîèòåëüñòâå, êîòîðûé è ñòàë îäíèì èç «çàêîíîäàòåëåé ìîä» â ýòîé îòðàñëè.
Êñòàòè, îðãàíèçîâàë åãî Àðòóð Ðîçåíôåëüä (Arthur Rosenfeld), êîòîðûé ñîâñåì íåäàâíî
áûë óäîñòîåí Ìåæäóíàðîäíîé ïðåìèè «Ãëîáàëüíàÿ ýíåðãèÿ», ÿâëÿþùåéñÿ ñâîåîáðàç-
íîé Íîáåëåâñêîé ïðåìèåé ïî ýíåðãåòèêå.

Èìåííî LBNL è íåêîòîðûå åâðîïåéñêèå ñïåöèàëèñòû ïðè÷àñòíû ê, ïîæàëóé, åäèí-
ñòâåííîìó ïðîðûâíîìó äîñòèæåíèþ 70-õ – 80-õ ãîäîâ ïðîøëîãî âåêà â îêîííîé îòðàñ-
ëè – ðàçðàáîòêå ïðîìûøëåííîãî ïðîèçâîäñòâà ìàãíåòðîííîãî íàíåñåíèÿ òåïëîîòðàæà-
þùèõ ïîêðûòèé íà áîëüøåôîðìàòíûå ëèñòîâûå ñòåêëà. Òåïëîîòðàæàþùèå ïîêðûòèÿ
ñòàíóò â 90-å ãîäû îñíîâíûì è íåîáõîäèìûì ýëåìåíòîì ýíåðãîñáåðåãàþùèõ ñâåòîïðîç-
ðà÷íûõ êîíñòðóêöèé.

Òàêæå â êà÷åñòâå îäíîãî èç ñïîñîáîâ ñíèæåíèÿ ýíåðãåòè÷åñêèõ çàòðàò â çäàíèÿõ,
êîòîðûé â äàëüíåéøåì áóäåò ïðèìåíÿòüñÿ âî ìíîãèõ ñòðàíàõ, ñòîèò óïîìÿíóòü èíèöè-
àòèâó ïðàâèòåëüñòâ ñêàíäèíàâñêèõ ñòðàí, çàìåíÿâøèõ ó ãðàæäàí ÇÀ Ñ×ÅÒ ÃÎÑÓÄÀÐ-
ÑÒÂÀ ñòàðûå íåýôôåêòèâíûå îêíà íà íîâûå – ñî ñòåêëîïàêåòàìè è îòäåëüíûì ñòåêëîì.

Ïîñëå íà÷àëà çíàìåíèòîé îïåðàöèè ÑØÀ ïðîòèâ Èðàêà «Áóðÿ â ïóñòûíå» â 1991 ãî-
äó ïðàêòè÷åñêè ñòàðòîâàë è íîâûé ýíåðãåòè÷åñêèé êðèçèñ, à òàêæå âòîðîé ýòàï èñòîðèè
ýíåðãîñáåðåæåíèÿ. Ñòîèìîñòü íåôòè íà íåêîòîðîå âðåìÿ îïÿòü ðåçêî âûðîñëà, âíîâü âîç-
íèêëà è ïîòðåáíîñòü â íîâûõ ñïîñîáàõ ýêîíîìèè ýíåðãèè. Ýòîò ýòàï ïðîäîëæàëñÿ îðèåí-
òèðîâî÷íî âïëîòü äî 2003 ãîäà è îòìå÷åí çíà÷èòåëüíî áîëåå èíòåðåñíûìè ðåçóëüòàòàìè ñ
òî÷êè çðåíèÿ âíåäðåíèÿ íîâûõ ýíåðãîñáåðåãàþùèõ òåõíîëîãèé. Äåëî â òîì, ÷òî çà 80-å ãî-
äû áûë äîñòèãíóò çíà÷èòåëüíûé ïðîãðåññ â íîâûõ òåõíîëîãèÿõ, îïðåäåëåííûõ â êà÷åñòâå
ïðèîðèòåòíûõ íà ïåðâîì ýòàïå. È ýòè íàðàáîòêè ñòàëè àêòèâíî âíåäðÿòüñÿ.

Èìåííî â ýòîò ïåðèîä ñòàëè øèðîêî èñïîëüçîâàòüñÿ òåïëîâûå íàñîñû, âåòðîâûå ãå-
íåðàòîðû îêàçàëèñü ñîâåðøåííî îáûäåííûì äåëîì â Åâðîïå, ßïîíèè è ÑØÀ, ïîÿâèëèñü
ñîâðåìåííûå è î÷åíü êîíêóðåíòîñïîñîáíûå ñîëíå÷íûå ýëåìåíòû, ïîâñåìåñòíî âçÿëèñü çà
ñòðîèòåëüñòâî ýíåðãîýôôåêòèâíûõ çäàíèé (òàê íàçûâàåìûõ «ïàññèâíûõ» äîìîâ è äîìîâ
ñ íóëåâûì ïîòðåáëåíèåì ýíåðãèè), âïåðâûå ìàññîâî íà÷àëè çàíèìàòüñÿ ñàíàöèåé çäàíèé
ñòàðîé ïîñòðîéêè äëÿ äîâåäåíèÿ èõ äî ñîâðåìåííûõ òðåáîâàíèé ïî ýíåðãîñáåðåæåíèþ.

Ïðàêòè÷åñêè ìãíîâåííî ñ âîçíèêíîâåíèåì íîâîãî ýíåðãåòè÷åñêîãî êðèçèñà â ÑØÀ
ïîÿâèëñÿ ïåðâûé â èñòîðèè êîìïëåêñíûé äîêóìåíò – Energy Act 1992 – îïðåäåëèâøèé
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îñíîâíûå ïðîáëåìû â ýíåðãîñáåðåæåíèè è íàïðàâëåíèÿ èõ ðåøåíèÿ. Î÷åâèäíî, ÷òî òà-
êîé îáúåìíûé äîêóìåíò (íåñêîëüêî ñîòåí ñòðàíèö) íå ìîã áûòü ðàçðàáîòàí â òå÷åíèå íå-
ñêîëüêèõ ìåñÿöåâ ïîñëå òîãî, êàê îí äåéñòâèòåëüíî ïîíàäîáèëñÿ. Ïî íàøèì ñâåäåíèÿì,
îí ðàçðàáàòûâàëñÿ âåäóùèìè àìåðèêàíñêèìè ñïåöèàëèñòàìè è Ìèíèñòåðñòâîì ýíåðãå-
òèêè ÑØÀ åùå ñ ñåðåäèíû 80-õ ãîäîâ ïðîøëîãî âåêà è – ïî ñ÷àñòëèâîé ñëó÷àéíîñòè –
â ýòîì äîêóìåíòå âîçíèêëà ñðî÷íàÿ íåîáõîäèìîñòü, êîãäà îí áûë ïðàêòè÷åñêè ãîòîâ.
Ånergy Act 1992 ñòàë îïðåäåëÿþùèì äëÿ ðàçâèòèÿ íîâûõ òåõíîëîãèé â îáëàñòè ýíåðãî-
ñáåðåæåíèÿ è èñïîëüçîâàíèÿ àëüòåðíàòèâíûõ è íåòðàäèöèîííûõ èñòî÷íèêîâ ýíåðãèè
áîëüøå, ÷åì íà 10 ëåò. Îòìåòèì íåêîòîðûå ìîìåíòû äàííîãî äîêóìåíòà:

– êîíãðåññîì ÑØÀ áûëè âûäåëåíû íà îáåñïå÷åíèå ýíåðãîñáåðåæåíèÿ, çíà÷èòåëü-
íîå ñíèæåíèå ýíåðãîïîòðåáëåíèÿ ñîâåðøåííî íåîáîçðèìûå ñðåäñòâà (ìèëëèàðäû äîë-
ëàðîâ ÑØÀ);

– âïåðâûå áûë ñäåëàí óïîð íà ñîçäàíèå äåéñòâåííîé ñèñòåìû ñóáñèäèé è ëüãîò äëÿ
ïîòðåáèòåëåé, âûïîëíÿþùèõ òðåáîâàíèÿ ïî ýíåðãîñáåðåæåíèþ, íà çàêîíîäàòåëüíîì
óðîâíå;

– áûëà çàïóùåíà ïðîãðàììà ïåðñïåêòèâíûõ ñòàíäàðòîâ è äðóãèõ íîðìàòèâîâ, íà-
ïðàâëåííûõ íà ýêîíîìèþ ýíåðãèè âî âñåõ îòðàñëÿõ, âêëþ÷àÿ, åñòåñòâåííî, ñòðîèòåëüñò-
âî è ïðîèçâîäñòâî ñòðîèòåëüíûõ ìàòåðèàëîâ, îñíîâàííàÿ íà òàê íàçûâàåìûõ «ñòàíäàð-
òàõ ïðîèçâîäèòåëüíîñòè», ò. å. îðèåíòèðîâàííûõ íà êîíå÷íûé ðåçóëüòàò – ýêîíîìèþ
ýíåðãèè;

– áûëè âûäåëåíû î÷åíü áîëüøèå ñðåäñòâà íà ïóáëè÷íîå ïðîäâèæåíèå ïðîãðàììû
ýíåðãîñáåðåæåíèÿ è ðàçúÿñíåíèå åå öåëåé ïîòðåáèòåëÿì;

– áûëè îïðåäåëåíû ïåðâîî÷åðåäíûå öåëè, îáåñïå÷åíèå êîòîðûõ áûëî ïîäãîòîâëå-
íî â 80-å ãîäû, è âíåäðåíèå èõ ìîãëî áû áûòü äîñòàòî÷íî áûñòðûì. Ñðåäè íèõ áûëè â
÷àñòíîñòè:

– çàìåíà òðàäèöèîííûõ ëàìï íàêàëèâàíèÿ íà ýíåðãîñáåðåãàþùèå;
– çàìåíà òðàäèöèîííûõ îêîí íà ñâåòîïðîçðà÷íûå êîíñòðóêöèè ñî ñòåêëîïàêåòàìè

ñ òåïëîîòðàæàþùèìè ñòåêëàìè;
– âíåäðåíèå íîâûõ òèïîâ õîëîäèëüíèêîâ ñ ýôôåêòèâíûìè àãðåãàòàìè;
– áûëî ïðèçíàíî íåîáõîäèìûì ïîâñåìåñòíîå âíåäðåíèå ìàðêèðîâêè ýíåðãîñáåðå-

ãàþùåé ïðîäóêöèè, óêàçûâàþùåé ïîòðåáèòåëþ åå ðåàëüíûå õàðàêòåðèñòèêè è îæèäàå-
ìûé óðîâåíü ýêîíîìèè ýíåðãèè;

– áûë äàí ñòàðò ñîçäàíèþ ðÿäà ïðîôåññèîíàëüíûõ îáúåäèíåíèé, êîòîðûå äîëæíû
ñòàòü ïðîâîäíèêàìè ãîñóäàðñòâåííîé ïîëèòèêè ýíåðãîñáåðåæåíèÿ, ñîçäàâàòü íîâûå ìå-
òîäû îöåíêè ìàòåðèàëîâ è êîíñòðóêöèé – â òîì ÷èñëå, National Fenestration Rating
Council (Ñîâåò ïî îöåíêå ñâåòîïðîçðà÷íûõ êîíñòðóêöèé). Íà îðãàíèçàöèþ è ðàáîòó ýòèõ
àññîöèàöèé áûëè âûäåëåíû ãîñóäàðñòâåííûå ñðåäñòâà;

– áûëè îáîçíà÷åíû öåëè ïî ðàçðàáîòêå è ñòðîèòåëüñòâó (ñ äàëüíåéøèì ïîëíîìàñ-
øòàáíûì ìîíèòîðèíãîì ðåçóëüòàòîâ) ïèëîòíûõ ïðîåêòîâ ýíåðãîýôôåêòèâíûõ çäàíèé
ðàçëè÷íîãî íàçíà÷åíèÿ â ðàçíûõ êëèìàòè÷åñêèõ ðåãèîíàõ ñòðàíû;

– áûëè âûäåëåíû ñðåäñòâà íà ñîçäàíèå êîìïüþòåðíûõ ìåòîäîâ îöåíêè õàðàêòåðè-
ñòèê è ýôôåêòèâíîñòè ðàçëè÷íûõ êîíñòðóêöèé.

×åðåç íåñêîëüêî ëåò ïîñëå âûõîäà àìåðèêàíñêîãî äîêóìåíòà â ïðîãðàììå ýíåðãîñáå-
ðåæåíèÿ áûë ñäåëàí ñëåäóþùèé âàæíûé øàã – íà ýòîò ðàç â Ãåðìàíèè. Ïîìèìî òåõ æå çà-
äà÷, êîòîðûå áûëè ñôîðìóëèðîâàíû â ÑØÀ â Energy Act 1992, ó íåìåöêèõ âëàñòåé âîçíèê-
ëà è èíàÿ ïðîáëåìà, òðåáóþùàÿ áûñòðîãî ðåøåíèÿ. Ïðè îáúåäèíåíèè Ãåðìàíèè â ñòðóêòó-
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ðó æèëèùíî-êîììóíàëüíîãî êîìïëåêñà ñòðàíû âëèëîñü è ìíîæåñòâî çäàíèé â âîñòî÷íîé
÷àñòè ñòðàíû, êîòîðûå áûëè ïîñòðîåíû ïî ñîâåòñêèì ïðîåêòàì (ìû èõ íàçûâàåì «õðóùåâ-
êè»). Ïðîâåäåííûé â íà÷àëå 90-õ ãîäîâ êîìïëåêñíûé ìîíèòîðèíã ñòàðûõ çäàíèé ïîêàçàë,
÷òî ñðåäíèé ðàñõîä ýíåðãèè íà îòîïëåíèå, ãîðÿ÷åå âîäîñíàáæåíèå, îñâåùåíèå è äðóãèå
áûòîâûå íóæäû â ñòàðûõ çäàíèÿõ ñîñòàâëÿë îêîëî 280 êÂò ÷àñ/êâ. ì/ ãîä, èç íèõ òîëüêî íà
îòîïëåíèå ðàñõîäîâàëîñü íå ìåíåå 220 êÂò ÷àñ/êâ. ì/ãîä. Â óñëîâèÿõ äîñòàòî÷íî ìÿãêîãî
êëèìàòà â Ãåðìàíèè è ïîñòîÿííîãî ðîñòà ñòîèìîñòè ýíåðãîíîñèòåëåé ýòî áûëî ïðèçíàíî
ñîâåðøåííî íåðàöèîíàëüíûì. Òåì áîëåå, ÷òî ê íà÷àëó 90-õ óæå ïîÿâèëñÿ îïûò ñòðîèòåëü-
ñòâà çäàíèé ñ èñïîëüçîâàíèåì ñîâðåìåííûõ ðåøåíèé ïî ýíåðãîñáåðåæåíèþ.

Æèòåëÿì Âîñòî÷íîé Ãåðìàíèè Ôåäåðàëüíîå ïðàâèòåëüñòâî ïîîáåùàëî â ñàìîå
êðàò÷àéøåå âðåìÿ îáåñïå÷èòü óðîâåíü æèçíè, êîòîðûé åñòü ó îñòàëüíûõ íåìåöêèõ
ãðàæäàí. Äëÿ ðåøåíèÿ îäíîé èç ãëàâíûõ çàäà÷ (îáåñïå÷åíèå êîìôîðòíûõ óñëîâèé æèç-
íè è ñíèæåíèÿ ðàçìåðà êîììóíàëüíûõ ïëàòåæåé íà îòîïëåíèå è ýëåêòðè÷åñêóþ ýíåð-
ãèþ) â ýòîì íàïðàâëåíèè áûëî äâà ïóòè – ñíåñòè âñå ýòè çäàíèÿ èëè ïðèâåñòè èõ â «áî-
æåñêèé âèä». È âîò òóò áûë ïðèìåíåí àáñîëþòíî íîâûé ïîäõîä, êîòîðûé â äàëüíåéøåì
ïåðåíÿëè ìíîãèå ñòðàíû.

Â ñîîòâåòñòâèè ñ Ôåäåðàëüíûì çàêîíîì 1995 ãîäà áûëî óñòàíîâëåíî, ÷òî íîâûå
çäàíèÿ äîëæíû ñòðîèòüñÿ ñ óäåëüíûì ðàñõîäîì ýíåðãèè íà îòîïëåíèå íå âûøå 100 êÂò
÷àñ/êâ. ì/ãîä, îñòàëüíûå çàòðàòû áûëè îãðàíè÷åíû åùå íà óðîâíå 60 êÂò ÷àñ/êâ. ì/ãîä.
Äëÿ ñóùåñòâóþùèõ çäàíèé áûë îïðåäåëåí ïåðèîä â 7 ëåò, â òå÷åíèå êîòîðîãî îíè èëè
äîëæíû áûòü äîâåäåíû äî óñòàíîâëåííîãî óðîâíÿ ýíåðãîçàòðàò, èëè äîëæíû áûòü ñíå-
ñåíû, â ñëó÷àå íåâîçìîæíîñòè èëè íåöåëåñîîáðàçíîñòè ðåêîíñòðóêöèè. Åñëè æå ïîëî-
æåíèÿ óïîìÿíóòîãî çàêîíà íå áóäóò âûïîëíåíû ñîáñòâåííèêîì, äëÿ íåãî íàñòóïàëè
«÷åðíûå äíè» – óâåëè÷åíèå êîììóíàëüíûõ ïëàòåæåé â íåñêîëüêî ðàç, îãðîìíûå øòðà-
ôû, óâåëè÷åíèå îáÿçàòåëüíîé ñòðàõîâêè èìóùåñòâà, ñíèæåíèå çàëîãîâîé ñòîèìîñòè,
ìíîãîå äðóãîå, ÷òî ïðåâðàùàëî âëàäåíèå òàêèì «ïðîøòðàôèâøèìñÿ» çäàíèåì â äåëî
î÷åíü ôèíàíñîâî îáðåìåíèòåëüíîå è áåñïåðñïåêòèâíîå.

Èçâåñòíî èç èñòîðèè, ÷òî è «êíóò», è «ïðÿíèê» íåîáõîäèìî ïðèìåíÿòü ñîâìåñòíî –
ðàçäåëüíî îíè ïðàêòè÷åñêè íå ðàáîòàþò (èëè òîëüêî áîëüíî, èëè ñëèøêîì ñëàäêî). Íå-
ìåöêèå ãðàæäàíå ýòó èñòèíó çíàþò îòëè÷íî. Èìåííî ïîýòîìó â óêàçàííîì Ôåäåðàëüíîì
çàêîíå áûëè ïðåäóñìîòðåíû: ôèíàíñîâûå (î÷åíü, êñòàòè, íåáîëüøèå) âëèâàíèÿ ñî ñòî-
ðîíû ãîñóäàðñòâà, íàëîãîâûå (î÷åíü çíà÷èòåëüíûå) ëüãîòû ñîáñòâåííèêàì, ôåäåðàëü-
íûå ñóáñèäèè íà èñïîëüçîâàíèå ñîâðåìåííûõ ìàòåðèàëîâ è òåõíîëîãèé, äðóãèå (â òîì
÷èñëå è íå ìàòåðèàëüíûå, à èìèäæåâûå) ïîîùðåíèÿ. Êñòàòè, ìíîãèå ñïåöèàëèñòû, âîñ-
ïîëüçîâàâøèåñÿ ýòèì çàêîíîì, ïîñòðîèëè äåéñòâèòåëüíî ýíåðãîýôôåêòèâíûå ñîáñòâåí-
íûå äîìà çà î÷åíü íåáîëüøèå äåíüãè.

Íà âòîðîì ýòàïå ñîâðåìåííîé èñòîðèè ýíåðãîñáåðåæåíèÿ áûëî íà÷àòî áîëüøèíñò-
âî ïðîåêòîâ «ïàññèâíûõ» çäàíèé è ïîñåëêîâ, îêîí÷àòåëüíî ñôîðìèðîâàëîñü ïîíèìàíèå
íåîáõîäèìîñòè êîìïëåêñíîé îöåíêè çäàíèé è ýôôåêòèâíîñòè ýíåðãîñáåðåãàþùèõ òåõ-
íîëîãèé. Íàïðèìåð, ïðè ïðîåêòèðîâàíèè çäàíèé â ñîîòâåòñòâèè ñ ôðàíöóçñêèì ñòàí-
äàðòîì RT 2000 «Èíäèâèäóàëüíûå äîìà áåç ñèñòåì êîíäèöèîíèðîâàíèÿ âîçäóõà» íåîá-
õîäèìî íàáðàòü 20 óñëîâíûõ áàëëîâ ïî ñëåäóþùèì 5 ðàçäåëàì:

– òåïëîèçîëÿöèÿ ïåðåêðûòèé, ñòåí è êðîâëè (îò 2 äî 5 áàëëîâ);
– íàëè÷èå òåïëîâûõ ìîñòèêîâ â êîíñòðóêöèè çäàíèÿ (îò 0 äî 4 áàëëîâ);
– òèï îêîííûõ êîíñòðóêöèé (îò 1 äî 3 áàëëîâ);
– ñèñòåìû âåíòèëÿöèè (îò 1 äî 4 áàëëîâ);
– ñèñòåìû îòîïëåíèÿ è ãîðÿ÷åãî âîäîñíàáæåíèÿ (îò 2 äî 6 áàëëîâ).
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Â äîêóìåíòå ïðèâåäåíû óêàçàíèÿ ïî áàëëüíîé îöåíêå ðàçëè÷íûõ òåõíè÷åñêèõ ðå-
øåíèé. Äîïîëíèòåëüíî ó÷èòûâàþòñÿ òàêæå ìåñòîïîëîæåíèå è îðèåíòàöèÿ çäàíèÿ ïî
ïðèâåäåííîé â óêàçàííûõ Òåõíè÷åñêèõ ðåêîìåíäàöèÿõ ìåòîäèêå. Â ñëó÷àå, åñëè â ñóì-
ìå ïî ïðèìåíÿåìûì èíæåíåðíûì è ñòðîèòåëüíûì ðåøåíèÿì íàáèðàþòñÿ èñêîìûå 20
áàëëîâ – ïðîåêò ïðèçíàåòñÿ óäîâëåòâîðÿþùèì òðåáîâàíèÿì ïî óäåëüíîìó ðàñõîäó ýíåð-
ãèè íà êâàäðàòíûé ìåòð â ãîä. Â ïðîòèâíîì ñëó÷àå – îí íèêîèì îáðàçîì íå ìîæåò áûòü
óòâåðæäåí. Â óêàçàííîì äîêóìåíòå âñå òðåáîâàíèÿ ïðåäñòàâëåíû äîñòàòî÷íî íàãëÿäíî
è îáåñïå÷èâàþò âûïîëíåíèå îñíîâíîãî òðåáîâàíèÿ – èñïîëüçîâàíèþ ýôôåêòèâíûõ êîí-
ñòðóêöèé ñ ãàðàíòèðîâàííûì âûïîëíåíèåì òðåáîâàíèé ïî ýêîíîìèè ýíåðãèè. Òî åñòü –
õî÷åøü ïðèìåíÿòü äîðîãèå è î÷åíü ýôôåêòèâíûå îêíà, ìîæåøü ñýêîíîìèòü, íàïðèìåð,
íà òåïëîèçîëÿöèè ïåðåêðûòèé. È íåò íèêàêîãî ïîýëåìåíòíîãî äèêòàòà. Íà íàø âçãëÿä,
ñîâåðøåííî ñïðàâåäëèâûé è ãðàìîòíûé ïîäõîä ê ïðîåêòèðîâàíèþ ýíåðãîýôôåêòèâíûõ
çäàíèé íå òîëüêî äëÿ Åâðîïû, íî è äëÿ íàøåé ñòðàíû.

Ïîäîáíûå äîêóìåíòû áûëè ðàçðàáîòàíû è óñïåøíî ïðèìåíÿþòñÿ âî ìíîãèõ ñòðà-
íàõ, ÷òî î÷åíü ïîìîãëî â ðåàëüíîì ñòàíîâëåíèè ýíåðãîñáåðåãàþùåãî (à â äàëüíåéøåì –
è «çåëåíîãî») ñòðîèòåëüñòâà. Â êîíöå ïðîøëîãî âåêà èñïîëüçîâàíèå â ðàçâèòûõ (äà è âî
ìíîãèõ ðàçâèâàþùèõñÿ) ñòðàíàõ íåòðàäèöèîííûõ è àëüòåðíàòèâíûõ èñòî÷íèêîâ ýíåð-
ãèè – çà ñ÷åò ïðèìåíåíèÿ òåïëîâûõ íàñîñîâ, âåòðîâûõ ãåíåðàòîðîâ, ñîëíå÷íûõ êîëëåê-
òîðîâ è ñîëíå÷íûõ áàòàðåé, ìíîãèõ äðóãèõ óñòðîéñòâ – ñòàëî â ìàññîâîì ñòðîèòåëüñò-
âå ñîâåðøåííî îáûäåííûì äåëîì. Ê ñîæàëåíèþ, îíè âñå åùå ñ÷èòàþòñÿ êàêîé-òî ýêçî-
òèêîé â Ðîññèè, õîòÿ âïîëíå ìîãóò è äîëæíû ñòàòü íåîáõîäèìûì ýëåìåíòîì è ñâîåîá-
ðàçíûì «ëîêîìîòèâîì» îòå÷åñòâåííîãî ñòðîèòåëüñòâà.

Â îêîííîé îòðàñëè íà ýòîì ýòàïå ïðîèçîøëî ñëåäóþùåå:
– ñîâðåìåííûå ñâåòîïðîçðà÷íûå êîíñòðóêöèè ñòàëè íåîáõîäèìûì àòðèáóòîì ïðè

ñòðîèòåëüñòâå è ðåêîíñòðóêöèè;
– ïðàêòè÷åñêè âî âñåõ ðàçâèòûõ ñòðàíàõ (çà èñêëþ÷åíèåì ãîñóäàðñòâ ñ æàðêèì êëè-

ìàòîì – íàïðèìåð, Èñïàíèè è Èòàëèè) îêíà èç ÏÂÕ ïðîôèëÿ ñî ñòåêëîïàêåòàìè ñòàëè
ïðåîáëàäàþùåé íà ðûíêå ïðîäóêöèåé. Îñîáåííî, êîãäà â ÏÂÕ ïðîôèëÿõ áûëè çàìåíå-
íû ñâèíöîâûå äîáàâêè íà áîëåå ýêîëîãè÷åñêè áåçîïàñíûå;

– â ýòîò ïåðèîä ñîâðåìåííûå îêîííûå òåõíîëîãèè ïðèøëè è óòâåðäèëèñü â Ðîññèè
è Êèòàå, à ê êîíöó åãî ïî îáúåìó ïðîèçâîäñòâà ñâåòîïðîçðà÷íûõ êîíñòðóêöèé Êèòàé âû-
øåë íà ïåðâóþ, à Ðîññèÿ – íà òðåòüþ ïîçèöèþ â ìèðå. Ñïðàâåäëèâîñòè ðàäè, ñëåäóåò îò-
ìåòèòü, ÷òî òðóäíî äî ñèõ ïîð ãîâîðèòü ïî ïîâîäó ýíåðãîñáåðåãàþùèõ ñâîéñòâ çíà÷è-
òåëüíîé ÷àñòè îêîííîé ïðîäóêöèè, âûïóñêàåìîé â ýòèõ ñòðàíàõ;

– âî âñåì ìèðå ïðîèçîøåë íàñòîÿùèé «áóì» â ñòðîèòåëüñòâå âûñîòíûõ çäàíèé, ôà-
ñàäíûå êîíñòðóêöèè êîòîðûõ ñòàëî âîçìîæíûì è ýêîíîìè÷åñêè îïðàâäàííûì îáîðóäî-
âàòü ñâåòîïðîçðà÷íûìè ïàíåëÿìè ñ ýíåðãîñáåðåãàþùèì ñòåêëîì;

– âåðíóëèñü è ñòàëè àêòèâíî ðàçâèâàòüñÿ ïðîåêòû çäàíèé ñ ìàêñèìàëüíûì èñïîëü-
çîâàíèåì åñòåñòâåííîãî îñâåùåíèÿ è àêòèâíîé ñîëíöåçàùèòû – ýòî ïîçâîëÿåò ñíèçèòü
â çíà÷èòåëüíîé ñòåïåíè íàãðóçêè íà ñèñòåìû îòîïëåíèÿ è êîíäèöèîíèðîâàíèÿ âîçäóõà
â çäàíèÿõ ðàçëè÷íîãî íàçíà÷åíèÿ;

– àêòèâèçèðîâàëèñü ïîïûòêè ñîâìåùåíèÿ ôàñàäíûõ êîíñòðóêöèé çäàíèé ñ ñîëíå÷-
íûìè ýëåìåíòàìè äëÿ âûðàáîòêè äîïîëíèòåëüíîé ýíåðãèè, èñïîëüçóåìîé â äàëüíåéøåì
äëÿ âíóòðåííåãî è âíåøíåãî ýëåêòðîñíàáæåíèÿ;

– áûëè ïðàêòè÷åñêè ðåøåíû ïðîáëåìû âåíòèëÿöèè ïîìåùåíèé, êîòîðûå âîçíèêà-
ëè â çäàíèÿõ ðàçëè÷íîãî íàçíà÷åíèÿ ïðè èõ îáîðóäîâàíèè ñîâðåìåííûìè, êàê ïðàâèëî,
ãåðìåòè÷íûìè îêíàìè.
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Íà÷àëî òðåòüåãî ýòàïà ñîâðåìåííîé èñòîðèè ýíåðãîñáåðåæåíèÿ â 2003 ãîäó ñâÿçàíî
óæå íå òîëüêî ñ âîåííîé îïåðàöèåé ÑØÀ â Èðàêå è Àôãàíèñòàíå è ïîñëåäîâàâøèì óâå-
ëè÷åíèåì ñòîèìîñòè óãëåâîäîðîäîâ, íî è ñ îñîçíàíèåì òîãî ôàêòà, ÷òî êëèìàò ïëàíåòû
äîñòàòî÷íî ñåðüåçíî ìåíÿåòñÿ. À â ãëîáàëüíîì ïîòåïëåíèè âèíîâàòû, â çíà÷èòåëüíîé
ñòåïåíè, äåÿòåëüíîñòü ÷åëîâåêà è íåêîíòðîëèðóåìûé âûáðîñ äâóîêèñè óãëåðîäà. Â ýòîò
ïåðèîä îòìå÷àëèñü çíà÷èòåëüíûå óñïåõè â ðàçðàáîòêå è çàïóñêå â ìàññîâîå ïðîèçâîäñò-
âî íîâûõ ìàòåðèàëîâ, ïîçâîëÿþùèõ áîëåå ýôôåêòèâíî èñïîëüçîâàòü, íàïðèìåð, ñîëíå÷-
íóþ, à òàêæå è èíûå âîçîáíîâëÿåìûå âèäû ýíåðãèè.

Â ÷àñòíîñòè, â Þãî-Âîñòî÷íîé Àçèè (Òàèëàíä, Òàéâàíü) áûëî íà÷àòî ïðîèçâîäñò-
âî òîíêîïëåíî÷íûõ ñîëíå÷íûõ ýëåìåíòîâ, êîýôôèöèåíò ïîëåçíîãî äåéñòâèÿ êîòîðûõ íà
ñåãîäíÿøíèé äåíü âûøå òðàäèöèîííûõ êðåìíèåâûõ, à ñòîèìîñòü ñóùåñòâåííî íèæå.
Ýòî ïðåäîïðåäåëèëî «âçðûâíîé» õàðàêòåð ðîñòà ïðèìåíåíèÿ ôîòîýëåêòðè÷åñêèõ ñèñ-
òåì – â òîì ÷èñëå, è â îêîííîé è ôàñàäíîé èíäóñòðèè.

Â àïðåëå 2004 ãîäà þðèäè÷åñêè çàðàáîòàë ïîäïèñàííûé â äåêàáðå 1997 ãîäà òàê íà-
çûâàåìûé «Êèîòñêèé ïðîòîêîë». Â ýòîì äîêóìåíòå ãîñóäàðñòâà âçÿëè íà ñåáÿ îáÿçàòåëü-
ñòâà ïî îãðàíè÷åíèþ âûáðîñîâ ïàðíèêîâûõ ãàçîâ, ñïîñîáñòâóþùèõ ïîâûøåíèþ òåìïå-
ðàòóðû íà ïëàíåòå, â àòìîñôåðó. Òàêæå áûëè óñòàíîâëåíû ñîîòâåòñòâóþùèå êâîòû è
ðàçðàáîòàíû îñíîâíûå ïðèíöèïû ðûíêà âðåäíûõ âûáðîñîâ – ðàçâèòûå ñòðàíû, îáåñïå-
÷èâàþùèå ïîäàâëÿþùåå ïðîèçâîäñòâî äâóîêèñè óãëåðîäà, èìåþò âîçìîæíîñòü ïîêó-
ïàòü îïðåäåëåííîå êîëè÷åñòâî âûáðîñîâ ó ñòðàí, êîòîðûå èìåþò «ñâîáîäíûå», íåâûðà-
áîòàííûå îáúåìû ÑÎ2. Îäíàêî, òîëüêî ïîñëå ðàòèôèêàöèè äàííîãî äîêóìåíòà Ðîññèé-
ñêîé Ôåäåðàöèè â íà÷àëå 2004 ã. ýòè âàæíûå ìåæïðàâèòåëüñòâåííûå ñîãëàøåíèÿ ñìîã-
ëè íà÷àòü äåéñòâîâàòü ðåàëüíî. Íàñêîëüêî íàì èçâåñòíî, Êèîòñêèé ïðîòîêîë äî ñèõ ïîð
íå ðàòèôèöèðîâàí ÑØÀ, Êèòàåì è íåêîòîðûìè äðóãèìè ñòðàíàìè, ãäå îáúåìû âûáðî-
ñà â àòìîñôåðó ïàðíèêîâûõ ãàçîâ çíà÷èòåëüíî ïðåâûøàþò óñòàíîâëåííûå äëÿ íèõ êâî-
òû. Òåì íå ìåíåå, â ñâÿçè ñ òåì, ÷òî åâðîïåéñêèå ñòðàíû íåîáû÷àéíî çàèíòåðåñîâàíû â
óëó÷øåíèè ýêîëîãè÷åñêîé ñèòóàöèè íà ïëàíåòå, Êèîòñêèé ïðîòîêîë ñûãðàë î÷åíü âàæ-
íóþ ðîëü â äàëüíåéøèõ øàãàõ Åâðîïåéñêîãî Ñîþçà ïî ýíåðãîñáåðåæåíèþ.

Îñíîâíûå ïðè÷èíû òîãî, ÷òî â ðàçâèòûõ ñòðàíàõ ñåðüåçíî âçÿëèñü â ïîñëåäíèå ãî-
äû çà ýíåðãîñáåðåæåíèå ìîæíî ñôîðìóëèðîâàòü ñëåäóþùèì îáðàçîì:

– îãðàíè÷åííîñòü è êîíå÷íîñòü èñêîïàåìîãî ñûðüÿ (íåôòü, óãîëü, ãàç, óðàí, ïðî÷åå);
– ðàñòóùèé ìèðîâîé ñïðîñ íà ýíåðãèþ (îñîáåííî â ñòðàíàõ ÁÐÈÊÑ – Áðàçèëèÿ, Èí-

äèÿ, Êèòàé, Þæíàÿ Àôðèêà, Ðîññèÿ – è â ðàçâèâàþùèõñÿ ñòðàíàõ Àçèè, Àôðèêè è Ëà-
òèíñêîé Àìåðèêè) çà ñ÷åò ïîñòîÿííîãî ðîñòà ýêîíîìèêè, ïðîìûøëåííîñòè è áëàãîñî-
ñòîÿíèÿ íàñåëåíèÿ;

– ãëîáàëüíûå èçìåíåíèÿ êëèìàòà èç-çà óâåëè÷åíèÿ ýìèññèè ïàðíèêîâûõ ãàçîâ;
– ïîñòîÿííûé è – çà÷àñòóþ – íåïðåäñêàçóåìûé ðîñò öåí íà óãëåâîäîðîäû;
– àêòèâíàÿ «àòîìîôîáèÿ» âî ìíîãèõ ñòðàíàõ Çàïàäíîé Åâðîïû è áîðüáà «çåëåíûõ»

ïðîòèâ àòîìíîé ýíåðãåòèêè, åùå áîëåå îáîñòðèâøèåñÿ ïîñëå çåìëåòðÿñåíèÿ â ßïîíèè è
àâàðèè íà ÀÝÑ «Ôóêóñèìà» â ìàðòå 2011 ãîäà.

Íà äàííîì ýòàïå áûë ðàçðàáîòàí êîíñîëèäèðîâàííûé äîêóìåíò 27 ñòðàí Åâðîñîþ-
çà, èçâåñòíûé ïîä óñëîâíûì íàçâàíèåì «Ïðîãðàììà 20–20–20», êîòîðûé áûë ïðèíÿò
Åâðîïåéñêèì Ïàðëàìåíòîì 17 äåêàáðÿ 2008 ã.

Â 2004 ãîäó Êîíãðåññ ÑØÀ, ïðîâîçãëàñèâ âûïîëíåíèå îñíîâíûõ ïîëîæåíèé Energy
Act 1992, ïðèíÿë íîâûé, åùå áîëåå àìáèöèîçíûé äîêóìåíò – Energy Act 2004, à òàêæå ðàç-
ðàáîòàë òàêèå ìîäíûå ñåãîäíÿ Road Map («Äîðîæíûå êàðòû») äëÿ ðàçëè÷íûõ îòðàñëåé
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ïðîìûøëåííîñòè. Äàííûå äîêóìåíòû èìåþòñÿ, â òîì ÷èñëå, è â îêîííîé è ñòðîèòåëüíîé
îòðàñëÿõ, êîòîðûå îïðåäåëèëè êðàòêîñðî÷íûå è ñðåäíåñðî÷íûå êîíêðåòíûå öåëè ýíåðãî-
ñáåðåæåíèÿ. Ýòà ïðîãðàììà ñåé÷àñ î÷åíü ýôôåêòèâíî ðàáîòàåò. Ïðè ïðèíÿòèè Energy Act
2004 áûëî îòìå÷åíî, ÷òî áëàãîäàðÿ ïðåäûäóùåìó àíàëîãè÷íîìó äîêóìåíòó – íåñìîòðÿ íà
ñóùåñòâåííûé ðîñò ïðîìûøëåííûõ ïðîèçâîäñòâ â ÑØÀ, ïîòðåáëåíèå ýíåðãèè â öåëîì ïî
ñòðàíå ïðàêòè÷åñêè íå èçìåíèëîñü ïî ñðàâíåíèþ ñ 1990 ãîäîì. Âàæíî îòìåòèòü, ñåãîäíÿ
è â Åâðîïåéñêîì Ñîþçå, è â ÑØÀ íàëàæåíà íåîáû÷àéíî ÷åòêàÿ êîîðäèíàöèÿ ðàçëè÷íûõ
ìåðîïðèÿòèé ïî ýíåðãîñáåðåæåíèþ íå òîëüêî ìåæäó ñòðàíàìè, íî è ìåæäó îòðàñëÿìè
ïðîìûøëåííîñòè. Ýíåðãîñáåðåæåíèå äåéñòâèòåëüíî ñòàíîâèòñÿ îñíîâîé ýêîíîìèêè, à
÷òî åùå óäèâèòåëüíåå – ïîääåðæèâàåòñÿ áîëüøèíñòâîì ãðàæäàí ñòðàí, íåñìîòðÿ íà òî,
÷òî íåêîòîðûå íîâûå òåõíîëîãèè ñåãîäíÿ âñå åùå çíà÷èòåëüíî äîðîæå òðàäèöèîííûõ.

Ïîäòâåðæäåíèåì ñêàçàííîãî ÿâëÿåòñÿ òî, ÷òî â ïîñëåäíèå ãîäû, êàê ãðèáû ïîñëå
äîæäÿ âî ìíîãèõ ñòðàíàõ ïîÿâëÿþòñÿ ðàçëè÷íûå ïðîåêòû «ïàññèâíûõ» è «àêòèâíûõ»
çäàíèé – íå òîëüêî ìàëîýòàæíûõ, íî è âûñîòíûõ, âûøå 100 ìåòðîâ. Â íèõ ñîáðàíû ìíî-
ãèå äîñòèæåíèÿ è îòêðûòèÿ ïîñëåäíèõ ëåò.

Îêîííûå ôèðìû òàêæå íå îêàçàëèñü â ñòîðîíå îò ìèðîâîãî «main stream», ÷òî ìî-
ãóò ïîäòâåðäèòü ïîñåòèòåëè ïîñëåäíèõ îêîííûõ è ñòðîèòåëüíûõ âûñòàâîê â Ðîññèè è çà
ðóáåæîì. Íà÷èíàÿ ñ 2005 ãîäà, áîëüøèíñòâî âåäóùèõ ôèðì âñå áîëüøå èñïîëüçóþò, êàê
ýíåðãîñáåðåãàþùèå òåõíîëîãèè â ñâîåé òðàäèöèîííîé ïðîäóêöèè – íàïðèìåð, ñîëíå÷-
íûå ýëåìåíòû â êà÷åñòâå æàëþçè èëè ìåæýòàæíûõ çàïîëíåíèé, òàê è ïðåäñòàâëÿþò îñó-
ùåñòâëåííûå ïðîåêòû íîâûõ çäàíèé ñ ìèíèìàëüíûì èëè íóëåâûì ðàñõîäîì ýíåðãèè íà
èõ ýêñïëóàòàöèþ.

Â ýòîò æå ïåðèîä áûëè ðàçðàáîòàíû è íîâûå – âî ìíîãèõ ñëó÷àÿõ ñîâåðøåííî «äðà-
êîíîâñêèå» ìåðû íàêàçàíèÿ òåõ, êòî íå ïîääåðæèâàåò óñèëèÿ ãîñóäàðñòâ ïî ïåðåõîäó íà
áîëåå ýêîëîãè÷íûå âèäû òîïëèâà è âñåìåðíóþ ýêîíîìèþ ýíåðãèè. Åñòü, êîíå÷íî, è ïî-
îùðåíèÿ.

×åòâåðòûé ýòàï (íà÷àëñÿ â 2009 ãîäó) ìû âûäåëÿåì ïî íåñêîëüêèì ïðè÷èíàì. Âî-
ïåðâûõ, â ïðåäûäóùåì ãîäó íà÷àëñÿ êðóïíåéøèé ïîñëå Âåëèêîé äåïðåññèè 30-õ ãîäîâ
ïðîøëîãî âåêà ôèíàíñîâûé êðèçèñ, êîòîðûé óæå â íà÷àëå 2009 ãîäà î÷åíü íåãàòèâíî
ñêàçàëñÿ íà ýêîíîìèêàõ ïðàêòè÷åñêè âñåõ ñòðàí. Îñîáåííî ñèëüíî îí îòðàçèëñÿ íà ôè-
íàíñîâîé ñôåðå è ñòðîèòåëüíîé îòðàñëè.

Êàçàëîñü áû, âñå î÷åíü çàòðàòíûå ïðîåêòû ïî ýíåðãîñáåðåæåíèþ â ýòîò ïåðèîä
äîëæíû áûëè áûòü ïðèîñòàíîâëåíû èëè âîâñå íà âðåìÿ çàáûòû, à êîìïàíèÿì ñëåäîâà-
ëî ïåðåéòè íà âûïóñê áîëåå äåøåâîé è ìåíåå êà÷åñòâåííîé ïðîäóêöèè. Ýòî, êñòàòè, ïðî-
èçîøëî â ïîëíîé ìåðå â Ðîññèè, â òîì ÷èñëå è â îêîííîé îòðàñëè. Íî íå â áîëüøèíñòâå
ðàçâèòûõ ñòðàí. Òàì åùå ïîìíÿò óðîê Âåëèêîãî êðèçèñà 30-õ ãîäîâ ïðîøëîãî âåêà – âû-
æèëè íå òå ôèðìû, êîòîðûå óäåøåâëÿëè ñâîþ ïðîäóêöèþ, à òå, êîòîðûå èìåëè âîçìîæ-
íîñòü âûâåñòè íà ðûíîê ÷òî-òî íîâîå, èíîãäà – áîëåå äîðîãîå, ÷åì ó êîíêóðåíòîâ, íî ñ
ëó÷øèìè ïîòðåáèòåëüñêèìè õàðàêòåðèñòèêàìè.

Âî-âòîðûõ, î÷åíü àêòèâíî íà÷àëà ðàáîòàòü «Ïðîãðàììà 20–20–20» Åâðîïåéñêîãî
Ñîþçà. Îñíîâíûìè öåëÿìè ïðîãðàììû Åâðîïåéñêîãî Ñîþçà ïî ýíåðãîñáåðåæåíèþ è çà-
ùèòå êëèìàòà äî 2020 ãîäà ÿâëÿþòñÿ:

– ñíèæåíèå ýíåðãîïîòðåáëåíèÿ íà 20% ïî ñðàâíåíèþ ñ 1990 ãîäîì;
– ñîêðàùåíèå âûáðîñà äâóîêèñè óãëåðîäà íà 20% ïî ñðàâíåíèþ ñ 1990 ãîäîì;
– óâåëè÷åíèå äîëè èñïîëüçîâàíèÿ âîçîáíîâëÿåìûõ èñòî÷íèêîâ ýíåðãèè â îáùåì

ýíåðãåòè÷åñêîì áàëàíñå äî 20%.
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Ýòî îáùèå äëÿ Åâðîñîþçà öåëè – êàæäàÿ èç ñòðàí, âõîäÿùèõ â íåãî, óñòàíàâëèâàåò
ñîáñòâåííûå îðèåíòèðû. È ðàçðàáàòûâàåò ïðîãðàììû, çà÷àñòóþ îïåðåæàþùèå ñðåäíèå
ïîêàçàòåëè ïî ýíåðãîñáåðåæåíèþ, óñòàíîâëåííûå â «Ïðîãðàììå 20 – 20 – 20». Òàê, Ãåð-
ìàíèÿ ñ÷èòàåò, ÷òî ýòà ñòðàíà ìîæåò ñòàòü «÷åìïèîíîì ìèðà ïî ýíåðãîñáåðåæåíèþ».
Ñëåäóåò ñêàçàòü, ÷òî íåìöû äåëàþò íåîáû÷àéíî ìíîãî â ïðîäâèæåíèè ýíåðãîñáåðåãàþ-
ùèõ òåõíîëîãèé. Èõ ïåðñïåêòèâíàÿ ïðîãðàììà çíà÷èòåëüíî îïåðåæàåò óñòàíîâëåííûå
Åâðîñîþçîì öåëè.

«Ïðîãðàììà 20–20–20» ÿâëÿåòñÿ ïåðâûì ýòàïîì î÷åíü àìáèöèîçíûõ ïëàíîâ, ïðî-
âîçãëàøåííûõ ðàçâèòûìè ñòðàíàìè. Öåëüþ Åâðîïåéñêîãî Ñîþçà ÿâëÿåòñÿ ñîêðàùåíèå
äî 2050 ãîäà âûáðîñîâ â àòìîñôåðó ïàðíèêîâûõ ãàçîâ íà 85 – 90% ïî ñðàâíåíèþ ñ 1990
ãîäîì ñ ó÷åòîì òîãî, ÷òî ê ðåøåíèþ ýòîé ïðîáëåìû ïîäêëþ÷àòñÿ âñå èíäóñòðèàëüíûå
ñòðàíû. Ïî îöåíêå ñïåöèàëèñòîâ ÅÑ, âûãîäû ýíåðãåòè÷åñêîé áåçîïàñíîñòè ñòðàí Ñîþ-
çà è èçìåíåíèÿ êà÷åñòâà âîçäóõà îò âûïîëíåíèÿ ïåðñïåêòèâíîé ïðîãðàììû ê 2050 ãîäó
áóäóò çàêëþ÷àòüñÿ â ñëåäóþùåì:

– ýêîíîìèÿ ýíåðãåòè÷åñêèõ ðàñõîäîâ â ñðåäíåì â ãîä ìåæäó 2010 è 2050 ãîäàìè îò
175 äî 320 ìëðä. åâðî (ïðè ïåðâîíà÷àëüíûõ èíâåñòèöèÿõ â 270 ìëðä. åâðî);

– ñíèæåíèå ïîòðåáëåíèÿ ïåðâè÷íîé ýíåðãèè íà 30% ïî ñðàâíåíèþ ñ 2005 ãîäîì áåç
ñîêðàùåíèÿ îáúåìà ýíåðãåòè÷åñêèõ óñëóã;

– áîëåå âûñîêàÿ áåçîïàñíîñòü ýíåðãîñíàáæåíèÿ ýêîíîìèêè ÅÑ (ñîêðàùåíèå âäâîå
èìïîðòà íåôòè è ãàçà ïî ñðàâíåíèþ ñ 2010 ã., ýêîíîìèÿ â 2050 ã. 400 ìëðä. åâðî íà îï-
ëàòå íåôòÿíûõ è ãàçîâûõ ñ÷åòîâ ÅÑ ïðè ñåãîäíÿøíèõ öåíàõ, ñòðàõîâàíèå îò ýêîíîìè÷å-
ñêîãî óùåðáà â ðåçóëüòàòå âîçìîæíûõ ðåçêèõ ñêà÷êîâ öåí íà ýíåðãîíîñèòåëè);

– ïîëó÷åíèå âûãîä, ñâÿçàííûõ ñ óëó÷øåíèåì êà÷åñòâà âîçäóõà è çäîðîâüÿ íàñåëå-
íèÿ â 27 ìëðä. åâðî â 2030 ãîäó è 88 ìëðä. åâðî â 2050 ãîäó.

Ïî îöåíêàì åâðîïåéñêèõ ó÷åíûõ äî 80% ñîêðàùåíèÿ ñåãîäíÿøíåãî óðîâíÿ âûáðî-
ñîâ äâóîêèñè óãëåðîäà è 20 % ïîòðåáëåíèÿ ýíåðãèè âîçìîæíî çà ñ÷åò èñïîëüçîâàíèÿ
èìåþùèõñÿ â íàñòîÿùåå âðåìÿ òåõíîëîãèé.

Â-òðåòüèõ, â ãëîáàëüíûé ïðîöåññ áîðüáû çà ýíåðãîñáåðåæåíèå è ïîâûøåíèå ýíåðãåòè-
÷åñêîé ýôôåêòèâíîñòè ñâîèõ ýêîíîìèê âêëþ÷èëèñü òàêèå ãèãàíòû, êàê Ðîññèÿ è Êèòàé. Íà-
øó ñòðàíó ìû ðàññìîòðèì ÷óòü íèæå. ×òî êàñàåòñÿ Êèòàÿ – ýòî îäèí èç ãëàâíûõ çàãðÿçíè-
òåëåé àòìîñôåðû. Ïðè îãðîìíûõ îáúåìàõ ïðîèçâîäñòâà, ïðîìûøëåííûå ïðåäïðèÿòèÿ ýòîé
ñòðàíû äî ïîñëåäíåãî âðåìåíè ïðàêòè÷åñêè íå îáðàùàëè âíèìàíèÿ íà ýíåðãîåìêîñòü ïðî-
äóêöèè – äåøåâèçíà ðàáî÷åé ñèëû êîìïåíñèðîâàëà ñ ëèõâîé èçëèøíèå çàòðàòû íà ýíåðãèþ.
Èìåííî ïîýòîìó òî, ÷òî Ïðàâèòåëüñòâî ÊÍÐ ïðîâîçãëàñèëî ýíåðãîñáåðåæåíèå îäíèì èç
ïðèîðèòåòîâ ýêîíîìèêè, ÿâëÿåòñÿ íåîáû÷àéíî ïîêàçàòåëüíûì. Èìåííî â Êèòàå â ïîñëåäíèå
ãîäû ïðîåêòèðóåòñÿ è ñòðîèòñÿ áîëüøèíñòâî çäàíèé ñ èñïîëüçîâàíèåì íîâåéøèõ äîñòèæå-
íèé â îáëàñòè ýíåðãîñáåðåæåíèÿ, âêëþ÷àÿ è âûñîòíûå çäàíèÿ ñ íóëåâûì ïîòðåáëåíèåì
ýíåðãèè. Ïðè÷åì, òàì ðàáîòàþò ïðàêòè÷åñêè âñå âåäóùèå àðõèòåêòîðû ìèðà. Èìåííî â ýòîé
ñòðàíå ñåãîäíÿ ïðîèçâîäèòñÿ áîëüøå âñåãî ñîëíå÷íûõ ýëåêòðîñòàíöèé ïîñëåäíåãî ïîêîëå-
íèÿ. Èìåííî êèòàéöû ñîñðåäîòî÷èëèñü â ïîñëåäíèå ãîäû íà ïîêóïêå ëèöåíçèé è (ãîðàçäî
÷àùå) íà ïðèâû÷íîì èì êîïèðîâàíèè òåõíîëîãè÷åñêèõ íîâèíîê, íàïðàâëåííûõ íà ýêîíî-
ìèþ ýíåðãèè â ðàçëè÷íûõ îòðàñëÿõ ýêîíîìèêè. Çíàÿ î íåîáû÷àéíîé ïðàãìàòè÷íîñòè ðóêî-
âîäèòåëåé è ñïåöèàëèñòîâ ýòîé ñòðàíû, ìîæíî êîíñòàòèðîâàòü, ÷òî îíè ïîíÿëè, ÷òî ïîëèòè-
êà ýíåðãîñáåðåæåíèÿ – ýòî î÷åíü âûãîäíîå è ïåðñïåêòèâíîå íàïðàâëåíèå.

Â-÷åòâåðòûõ, òîëüêî ñåé÷àñ ñòàëè ðàññìàòðèâàòüñÿ è çàêîíîäàòåëüíûå îãðàíè÷åíèÿ
ïî ïðèìåíåíèþ â ðàçëè÷íûõ îòðàñëÿõ ïðîìûøëåííîñòè òðàäèöèîííûõ èñòî÷íèêîâ
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ýíåðãèè. Ïîñëå ñèëüíåéøåãî çåìëåòðÿñåíèÿ è êàòàñòðîôè÷åñêîãî öóíàìè â ìàðòå 2011
ãîäà â ßïîíèè, êîòîðûå ïðèâåëè ê ðàçðóøåíèÿì íåñêîëüêèõ ýíåðãîáëîêîâ àòîìíîé ñòàí-
öèè Ôóêóñèìà è ñèëüíåéøåìó ðàäèàöèîííîìó çàãðÿçíåíèþ, ïðîòåñòû ïðîòèâ äàëüíåé-
øåãî ðàçâèòèÿ ÿäåðíîé ýíåðãåòèêè àêòèâèçèðîâàëèñü íå òîëüêî â ßïîíèè, íî è â áîëü-
øèíñòâå ñòðàí Çàïàäíîé Åâðîïû. Ýòî ñäåëàëî íåîáõîäèìîñòü ðàçâèòèÿ èñïîëüçîâàíèÿ
íåòðàäèöèîííûõ è àëüòåðíàòèâíûõ âèäîâ ýíåðãèè åùå áîëåå àêòóàëüíûì.

È â îêîííîé îòðàñëè àêòèâèçèðîâàëàñü ðàáîòà ïî ïîâûøåíèþ òðåáîâàíèé ê ñâåòî-
ïðîçðà÷íûì êîíñòðóêöèÿì. Â ñîîòâåòñòâèè ñ ââåäåííûìè â äåéñòâèå ñ îêòÿáðÿ 2009 ãî-
äà íåìåöêèìè íîðìàìè EnEV 2009 êîýôôèöèåíò òåïëîïåðåäà÷è ñâåòîïðîçðà÷íûõ êîí-
ñòðóêöèé äîëæåí áûòü íå áîëåå 1.3 Âò/êâ. ì ãðàä (ñîïðîòèâëåíèå òåïëîïåðåäà÷å – íå ìå-
íåå 0.769 êâ. ì ãðàä/Âò). Áûë ðàçðàáîòàí è ïðîåêò ñëåäóþùåé ðåäàêöèè ýòèõ íîðì EnEV
2012, â ñîîòâåòñòâèè ñ êîòîðûìè êîýôôèöèåíò òåïëîïåðåäà÷è ñâåòîïðîçðà÷íûõ êîíñò-
ðóêöèé ñ 1 ÿíâàðÿ 2012 ã. äîëæåí áûòü íå áîëåå 0.8 – 0.9 Âò/êâ. ì ãðàä (ñîïðîòèâëåíèå
òåïëîïåðåäà÷å íå ìåíåå 1.11 – 1.25 êâ. ì ãðàä/Âò). Â áîëüøèíñòâå äðóãèõ ñòðàí Åâðîñî-
þçà òàêæå ïðèíèìàþòñÿ íîðìàòèâíûå òðåáîâàíèÿ, íàïðàâëåííûå íà ïîâûøåíèå òåïëî-
òåõíè÷åñêèõ õàðàêòåðèñòèê ñâåòîïðîçðà÷íûõ êîíñòðóêöèé.

Âñå âåäóùèå åâðîïåéñêèå ïðîèçâîäèòåëè ïðîôèëÿ (Profine, Rehau, VEKA,
SCHUECO, áîëüøèíñòâî äðóãèõ) óæå ðàçðàáîòàëè ýôôåêòèâíûå ñèñòåìû, ïîçâîëÿþ-
ùèå îáåñïå÷èòü íîâûå òðåáîâàíèÿ ïî ýíåðãîñáåðåæåíèþ. Ýòè ïðîôèëè óæå ïîÿâèëèñü
è â Ðîññèè. Êñòàòè, â ðÿäå åâðîïåéñêèõ ñòðàí ðàçðàáîòàíû è ïëàíû ïî çàìåíå ñòàðûõ
îêîííûõ êîíñòðóêöèé íà íîâûå, áîëåå ýôôåêòèâíûå. Ýòî õîðîøî è äëÿ ïðîèçâîäèòåëåé
ñâåòîïðîçðà÷íûõ êîíñòðóêöèé – â áëèæàéøèå ãîäû èì îáåñïå÷åíà áîëüøàÿ ðàáîòà.

Ïîäîáíûå ïðîãðàììû ñóùåñòâóþò âî ìíîãèõ ñòðàíàõ. È, êàê ïðàâèëî, ïîääåðæè-
âàþòñÿ ãîñóäàðñòâîì. Òàê, íàïðèìåð, â ÑØÀ âëàäåëüöàì ÷àñòíûõ îäíîñåìåéíûõ äîìîâ
ãîñóäàðñòâî ïðåäîñòàâëÿåò íàëîãîâûå âû÷åòû íà ñóììó â 1 500 äîëëàðîâ (÷òî î÷åíü âû-
ãîäíî äëÿ òåõ, êòî ÷åñòíî ïëàòèò íàëîãè), åñëè îíè ìåíÿþò ñòàðûå îêíà íà íîâûå, ïðå-
âûøàþùèå óñòàíîâëåííûå äëÿ äàííîãî ðåãèîíà òåïëîòåõíè÷åñêèå òðåáîâàíèÿ.

À òåïåðü, ÷òî æå ïðîèñõîäèëî â Ðîññèè, êîãäà ðàçâèòûå ñòðàíû àêòèâíî ðàçâèâàëè
ýíåðãîñáåðåãàþùèå òåõíîëîãèè? Ñëåäóåò ïðèçíàòü – î÷åíü ìàëî. Â 70-å ãîäû ìû òîëüêî
ðàäîâàëèñü ïîâûøåíèþ öåíû íà íåôòü, â 80-å – áûëà ïåðåñòðîéêà, à ýêîíîìèêà ïðîñòî
ðóõíóëà, â íà÷àëå 90-õ – äåëèëè ñîâåòñêóþ ñîáñòâåííîñòü. Òàê âûøëî, ÷òî âåñü íàèáîëåå
àêòèâíûé ïåðèîä ñîçäàíèÿ íîâûõ ýíåðãîñáåðåãàþùèõ òåõíîëîãèé ìû ïðîñïàëè. È òîëüêî
â ñåðåäèíå 90-õ ãîäîâ ïðîøëîãî âåêà è â Ðîññèè ñòàëè äóìàòü îá ýêîíîìèè ýíåðãèè.

Â 1996 ãîäó áûë ïðèíÿò ïåðâûé â ñîâðåìåííîé Ðîññèè Ôåäåðàëüíûé çàêîí «Îá
ýíåðãîñáåðåæåíèè». Ê ñîæàëåíèþ, ýòîò çàêîí òàê è íå çàðàáîòàë ôàêòè÷åñêè. Îí èçíà-
÷àëüíî çàäóìûâàëñÿ êàê «ðàìî÷íûé». Ïðåäïîëàãàëîñü, ÷òî â äàëüíåéøåì îí áóäåò ðàç-
âèâàòüñÿ çà ñ÷åò ìíîãî÷èñëåííûõ ïîäçàêîííûõ àêòîâ, ïðåäïèñàíèé, ïîñòàíîâëåíèé
Ïðàâèòåëüñòâà è Ìèíèñòåðñòâ. Ïðàêòè÷åñêè íè÷åãî èç ýòîãî ïåðå÷íÿ ñäåëàíî íå áûëî.
Â ýòîé ñâÿçè ìîæíî êîíñòàòèðîâàòü, ÷òî äî 2009 ãîäà ðåàëüíîé ðàáîòû ïî ýíåðãîñáåðå-
æåíèþ â ðàìêàõ ïðàâèòåëüñòâåííûõ è ðåãèîíàëüíûõ ïðîãðàìì íå ïðîâîäèëîñü.

Òîëüêî ïîñëå òîãî, êàê â 2009 ãîäó Ïðåçèäåíò ÐÔ îáîçíà÷èë ýíåðãîñáåðåæåíèå è
âñåìåðíóþ ýêîíîìèþ ýíåðãèè ïðèîðèòåòíîé ãîñóäàðñòâåííîé çàäà÷åé ïîÿâèëñÿ è íåêî-
òîðûé ïðîãðåññ. Íèæå ïðèâåäåíû íåêîòîðûå äîêóìåíòû, êîòîðûå äîëæíû îáåñïå÷èòü,
ïî ìíåíèþ ãîñóäàðñòâåííûõ îðãàíîâ âëàñòè, ñíèæåíèå ýíåðãîçàòðàò ê 2020 ãîäó:

– Ôåäåðàëüíûé Çàêîí ¹261 îò 23.11.09 «Îá ýíåðãîñáåðåæåíèè è î ïîâûøåíèè
ýíåðãåòè÷åñêîé ýôôåêòèâíîñòè»;
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– Ôåäåðàëüíûé Çàêîí ¹184 «Î òåõíè÷åñêîì ðåãóëèðîâàíèè» (â ðåäàêöèè 28 ñåíòÿ-
áðÿ 2010 ãîäà, â êîòîðîé ââåäåíî ïîíÿòèå îá ýíåðãåòè÷åñêîé áåçîïàñíîñòè);

– Ôåäåðàëüíûé Çàêîí ¹384 îò 30 äåêàáðÿ 2009 ãîäà «Òåõíè÷åñêèé Ðåãëàìåíò «Î
áåçîïàñíîñòè çäàíèé è ñîîðóæåíèé»;

– Ôåäåðàëüíûé çàêîí ¹123 îò 22 èþëÿ 2008 ãîäà «Òåõíè÷åñêèé Ðåãëàìåíò «Î òðå-
áîâàíèÿõ ïîæàðíîé áåçîïàñíîñòè»;

– Ïîñòàíîâëåíèå Ïðàâèòåëüñòâà ÐÔ ¹18 îò 25 ÿíâàðÿ 2011 ãîäà «Îá óòâåðæäåíèè
Ïðàâèë óñòàíîâëåíèÿ òðåáîâàíèé ýíåðãåòè÷åñêîé ýôôåêòèâíîñòè äëÿ çäàíèé, ñòðîåíèé,
ñîîðóæåíèé, è òðåáîâàíèé ê ïðàâèëàì îïðåäåëåíèÿ êëàññîâ ýíåðãåòè÷åñêîé ýôôåêòèâ-
íîñòè ìíîãîêâàðòèðíûõ äîìîâ»;

Ðåøåíèåì Ïðàâèòåëüñòâà ÐÔ â 2010 ãîäà áûëî ñîçäàíî Ôåäåðàëüíîå àãåíòñòâî ïî
ýíåðãîñáåðåæåíèþ â ñîñòàâå Ìèíèñòåðñòâà ýíåðãåòèêè ÐÔ, êîòîðîå äîëæíî êîîðäèíè-
ðîâàòü âñå ðàáîòû, ñâÿçàííûå ñ ýíåðãîñáåðåæåíèåì è ýêîíîìèåé ýíåðãèè â ñòðàíå. Äè-
ðåêòèâíûì ïîðÿäêîì ñîçäàíû ðåãèîíàëüíûå ïðîãðàììû ýíåðãîñáåðåæåíèÿ. Îäíàêî, ïî-
êà îíè íå áëåùóò ãëóáèíîé ïðîðàáîòêè è â õóäøóþ ñòîðîíó îòëè÷àþòñÿ îò êîíöåïöèè è
ïðîãðàìì ýíåðãîñáåðåæåíèÿ, ðàçðàáîòàííûõ â Åâðîïåéñêîì Ñîþçå è ÑØÀ.

Ïî-ïðåæíåìó îñíîâíîé «òåõíè÷åñêîé» õàðàêòåðèñòèêîé äëÿ çàêàç÷èêîâ (â òîì ÷èñ-
ëå – è ïî ãîñóäàðñòâåííûì çàêóïêàì) äëÿ âñåõ èçäåëèé ÿâëÿåòñÿ ìèíèìàëüíàÿ öåíà. Êàê
âñåì î÷åâèäíî, íèçêàÿ ñòîèìîñòü – ýòî ñèíîíèì ïëîõîãî êà÷åñòâà è íåóäîâëåòâîðèòåëü-
íûõ ýêñïëóàòàöèîííûõ è ýíåðãîñáåðåãàþùèõ ñâîéñòâ ïðîäóêöèè. Â ÷àñòíîñòè, è ñâåòî-
ïðîçðà÷íûõ êîíñòðóêöèé.

Áîëåå òîãî, íåîïðåäåëåííû è îñíîâíûå öåëè ïðîãðàììû ýíåðãîñáåðåæåíèÿ â Ðîñ-
ñèè. Äà, â êà÷åñòâå îðèåíòèðà íàçâàíà öèôðà ýêîíîìèè ýíåðãèè â 40%. Ïî ñðàâíåíèþ ñ
÷åì? Äåëî â òîì, ÷òî ïî äàííûì Ìèíèñòåðñòâà ðåãèîíàëüíîãî ðàçâèòèÿ ÐÔ (2010 ã.) çà-
òðàòû íà îòîïëåíèå â ìíîãîýòàæíûõ çäàíèÿõ â ñðåäíåì ïî ñòðàíå ïðåâûøàåò 300 êÂò
÷àñ/êâ. ì/ãîä. Åñëè «óëó÷øèòü» ýòè ïîêàçàòåëè íà 40% – ïîëó÷èòñÿ ïðèìåðíî 180 êÂò
÷àñ/êâ. ì/ãîä, ÷òî âäâîå âûøå ìàêñèìàëüíûõ ïîêàçàòåëåé ñîãëàñíî ÑÍèÏ 23 02 «Òåïëî-
âàÿ çàùèòà çäàíèé» è â íåñêîëüêî ðàç âûøå íîðìèðóåìûõ çíà÷åíèé â ñîîòâåòñòâèè ñ åâ-
ðîïåéñêèìè òðåáîâàíèÿìè.

Ê ñîæàëåíèþ òàêæå, â îòëè÷èå îò åâðîïåéñêèõ è àìåðèêàíñêèõ ïðîãðàìì âñå, ÷òî
ïðåäëàãàåòñÿ â Ðîññèè íå ïðåäïîëàãàåò ñåðüåçíûõ ëüãîò êîíå÷íîìó ïîòðåáèòåëþ, èñ-
ïîëüçóþùåìó áîëåå äîðîãóþ ýíåðãîñáåðåãàþùóþ ïðîäóêöèþ, à òàêæå íàëîãîâûõ ïðå-
ôåðåíöèé åå ïðîèçâîäèòåëÿì. Íåêîòîðûå èç ðåãèîíàëüíûõ èíèöèàòèâ îñíîâàíû íå íà
ñíèæåíèè òàðèôîâ òåì, êòî ìîäåðíèçèðîâàë, íàïðèìåð, çäàíèå, à íà óâåëè÷åíèè èõ äëÿ
«øòðàôíèêîâ». Êàê ïîêàçûâàåò çàðóáåæíûé îïûò, ïîäîáíîå «ïîíóæäåíèå ê ýíåðãîñáå-
ðåæåíèþ» ÷ðåçâû÷àéíî ìàëîýôôåêòèâíî.

Íàì èíîãäà êàæåòñÿ, ÷òî åäèíñòâåííîå, ÷òî õîðîøî ïîëó÷àåòñÿ â Ðîññèè – ñîçäà-
âàòü ñîâåòû è êîìèññèè (ïðî ýòî åùå Â. Â. Ìàÿêîâñêèé, âûñêàçûâàíèåì êîòîðîãî ìû è
çàâåðøàåì ýòó ñòàòüþ, íàïèñàë ñòèõîòâîðåíèå «Ïðîçàñåäàâøèåñÿ»). À ðåçóëüòàòà – ê îã-
ðîìíîìó ñîæàëåíèþ – ïîêà íèêàêîãî íå âèäíî.

«Ó ñîâåòñêèõ ñîáñòâåííàÿ ãîðäîñòü:
Íà áóðæóåâ ñìîòðèì ñâûñîêà»

Êëþ÷åâûå ñëîâà: ýíåðãîñáåðåæåíèå, çàêîíîäàòåëüñòâî ïî ïðèìåíåíèþ íîâûõ òåõíîëîãèé,
ýíåðãåòè÷åñêèé êðèçèñ, ñâåòîïðîçðà÷íûå êîíñòðóêöèè.

Key words: energy saving, legislation for new technologies implementation, energy crises,
fenestration
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This paper is based on Presentation ‘Opportunities in the Building Sector:  Managing 
Climate Change’ by Arthur H. Rosenfeld and Patrick McAuliffe on International Seminar 
for Global Emergencies in Erice, Sicily, Italy at August, 2007. 

On the base of Californian experience in energy savings it was done recommendations 
for building development in different regions. 

Faced with increasing concentrations of atmospheric carbon dioxide, many countries are 
aggressively implementing measures to reduce these emissions.  Although the United States 
has not yet committed to reducing its carbon dioxide emissions, the State of California is mov-
ing forward with its efforts to reduce carbon emissions to 1990 levels by the year 2020. The 
specifics of how California will proceed are under development with full implementation ex-
pected in 2012 with some earlier measures prior to that date. In this paper, we will provide an 
overview of energy consumption in the United States and in California with particular empha-
sis on efforts that California has made to increase the efficiency of its energy use.  Also, we 
will discuss and describe cost curves for carbon reduction and contend that much of the reduc-
tion needed to modulate global warming could be achieved at negative costs. 

In 1974, the California Energy Commission was formed to develop and implement the 
first energy efficiency standards for buildings and appliances in the United States as well as 
assess supply and demand conditions, and site new thermal power stations.  Over the years, 
the Commission also has developed capabilities and funding for research and development 
(R&D) efforts related to energy and environmental issues.  Currently, funding in the R&D 
area amounts to $80 million dollars per year with about half of this focused on energy effi-
ciency and demand response. 
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A common measure of energy efficiency is energy intensity, defined as the quantity of 
primary energy consumed per unit of gross domestic product (E/GDP).  Energy intensity in 
the United States has declined at five times the historical rate since the 1973-74 oil crisis 
raised the price of energy, awareness of energy consumption, and also the profile of energy 
efficiency. Figure 1 provides details on how energy intensity in the United States has im-
proved.  The impact of this improvement on primary energy demand is illustrated in   
Figure 2.  If, instead of the actual 2.1 percent decline per year experienced since 1973, the 
United State’s energy intensity had decreased by only the business-as-usual pre-1973 rate of 
0.4 percent per year, energy use in the country would have risen by an additional 70 quadril-
lion Btus (quads) in 2005. Even with this improvement, primary energy use still climbed by 
25 quads during these three decades. 

Figure 1 -- Energy Intensity in the United States 1949 – 2005 

Figure 2 -- Energy Consumption in the United States 1949 - 2005
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The monetary savings associated with improvements in energy intensity in the United 
States amount to about $700 billion in 2005 as a result of reducing primary energy demand 
by about 70 quads, compared to what it could have been if pre-1973 energy intensity levels 
had remained unchanged through the subsequent three decades. 

Improvements in energy intensity arise from many factors:  improved technology, cus-
tomers facing higher energy prices, customer awareness and others.  These improvements 
occur throughout the economy.  We estimate that the $700 billion in foregone energy ex-
penditures in the United States (in 2005 compared to what we would have spent if the energy 
intensity of the U.S. economy had improved at only 0.4% per year) was 1/3 due to major 
structural changes in the economy (less heavy industry and more high tech); 1/3 due to im-
provements in transportation (CAFÉ standards); and 1/3 from improvements in buildings and 
industry (CFLs, better motors, building and appliance standards, etc.) 

Next we address a comparison between California (34 million people) and the United 
States as a whole (300 million people, including California).  But figures 1 and 2 included 
transportation fuel, which in turn depends on United States Federal policy and standards, 
which “pre-empt” California from adopting more stringent standards.  Hence, we focus on 
electricity where California controls its own destiny. 

Annual use of electricity in kWh per person from 1960 to 2005 with forecasts through 
2008 in California and in the United States is illustrated in Figure 3.  Use in California 

is currently about 40 percent less than in the United States, even though use was nearly the 
same in the 1960s.  The lines start to diverge in the mid-1970s when we experienced our first 
energy crisis.  At times, petroleum was rationed and energy prices increased rapidly. For 
example, the price of electricity to residential customers in California and throughout the 
United States nearly doubled (in nominal dollars) from the early 1970s to the later 1970s.  In 
addition, California began its building and appliance efficiency standards which contributed 
to keeping per capita electricity use in California nearly flat since 1975.  Of course, com-
pared to the entire United States, other factors such as a different mix of industries and dif-
ferences in climate also contribute1.  Although not depicted on this slide, other policies also 
have led to electricity savings in California. For example, California standards allow electric 
water heating in homes only when it is cost effective: which is seldom the case.  This has 
resulted in only limited electricity use for this purpose in California. 

Thus, for a variety of reasons -- some policy and others due to climate or economic va-
riables, electricity use per capita has been flat in California and should decrease slightly as 
California expands programs aimed at efficiency improvements. 

In combination with technological improvement due to “naturally occurring” innova-
tion, California beginning in the late 1970s introduced efficiency standards for some new 
appliances and buildings.  In Figure 4, we provide examples of initially state and later Unit-
ed States federal standards for three appliances: gas furnaces, central air conditioning, and 
refrigerators. The trends are similar but the magnitude of improvement in efficiency differs. 

The amount of energy consumed in a year by the average new appliance sold in California 
from 1972 to 2006 (estimated) is illustrated in this slide. For each appliance, use is indexed to the 
year 1972, i.e., scaled to a value of 100.  Arrows indicate when new standards took effect or will 
take effect.  White arrows indicate state standards that were first put in place in 1976, in response 
to the first oil crisis and generally rising fuel costs. United States Federal government standards 
are shown as black arrows.  These did not begin until the early 1990s. 

1 For a thorough discussion of these factors, see Deconstructing the ‘Rosenfeld Curve’, Anant 
Sudarshan and James Sweeney, Stanford University, to be published in the Energy Journal.
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Figure 3 - Per Capita Electricity Consumption in the United States and California

Figure 4 - The impact of efficiency standards for three appliances

By the early 2000s, 
• Gas furnace use has declined by 25 percent (100% - 75%) 
• Central air conditioners by 50 percent 
• Refrigerators have shown the most improvement, with >75 percent reduction in use. 
Theses are just three examples.  Many other appliances as well as building characteris-

tics, such as insulation and windows, are regulated and these regulations are upgraded every 
few years as technological advancements continue to improve appliance efficiency2.       

2 - see Experience with Energy Efficiency  Regulations for Electrical Equipment,  Mark Ellis, 
IEA, March 2007
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During development of these new regulations, industry representatives play an active and 
important role. 

The most effective path toward energy efficiency has been standards for autos, build-
ings, appliances, equipment, etc. Figure 5 shows the remarkable gains in refrigerators.  The 
red smoothly rising line is the increase in size, and the unit energy use is not corrected for 
increasing this, nor for the fact that we have also eliminated the use of CFCs.  Since 

1975, refrigeration labels and standards have improved efficiency 5 percent per year for 
25 straight years.  In the United States, we have now saved 40, 1-GW power plants, 

from 
improvements in refrigerators.  Through all of this, the price for refrigerators has de-

clined when viewed in constant dollars even as efficiency has improved and the size of refri-
gerators in the United States has increased. 

Figure 5 -- New United States Refrigerators: Electricity Use, Size, and Price

Continuing with the impressive gains in refrigerator efficiency, we now compare the 
quantity of energy saved due to these improvements with various sources of electrical gener-
ation in the United States. The refrigerator data assume that all refrigerators in use meet the 
current standard (which of course they do not yet, but eventually will as old units are re-
placed with new units). In Figure 6, the comparison is based on electricity saved or gener-
ated.  Using this as a basis of comparison, refrigerators save about one- third of the amount 
of energy that the entire nuclear fleet in the United States generates. The data are for the year 
2005. 

In the next image, Figure 7, present a similar comparison as in Figure 6, but here we 
value the electricity at the wholesale price (3 cents/kWh – for conventional hydro, rene-
wables, and nuclear) but at the retail price (8.5 cents/kWh – for energy saved and PV sys-
tems.  Using the value of the power as the metric, energy saved due to refrigerator standards 
has a value of nearly twice all the hydropower in the United States and about 75 percent of 
all electricity generated by the United States nuclear power stations.  Again, we assume all 
refrigerators operate at the current standards for efficiency.



20

ВЕСТНИК 3/2011МГСУМГСУ

Figure 6 - Annual energy saved from refrigerators vs. several sources of generation in the    
US – 2005

Figure 7 - The Value of Electricity Saved vs. Produced in the US – 2005

California’s efforts to encourage efficiency through building and appliance standards pro-
vide an interesting example that is directly applicable to the issue of reducing greenhouse gas 
emissions.  In the mid-1970s in response to a rise in fuel prices, at times limitations in fuel supply, 
concerns regarding environmental impacts of electricity production and other factors, California 
began to set building and appliance standards, and initiated utility programs aimed at reducing 
electricity use.  We estimate that the current impact of these programs reduces electricity demand 
in California by about 40 TWh or 15 percent.  Figure 8, provides an illustration of these savings. 
This works out to a reduction of about 1,000 kWh per person currently. 

Each year, the cost of conservation programs, public interest R&D, and standards adds 
~1 percent to electric bills, but cuts one-half percent off the bill.  So an investment of $1 in 
say 1990 saves $0.50 per year for 10 to 20 years.  The simple payback time is 2 years. We 
arrive at this by comparing the initial investment ($1) to a savings in each year of ($.50).  So 
in 2 years we have paid off the initial investment, but savings continue for many more years. 
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Figure 8 -Annual Electricity Savings from Efficiency Programs and Standards in California

However, to implement this extensive effort for utility efficiency programs, California had to 
put in place a number of policies. In Figure 9, we provide annual funding levels for investment in 
energy efficiency by California’s investor owned utilities3.  As the graph indicates, funding levels 
have fluctuated considerably since 1976.  The state has now placed energy efficiency as its most 
preferred resource and has committed to aggressively fund these efforts for the next few years, as 
the figure illustrates. The figure also highlights a number of important policy decisions that the 
state made over this time period.  These include: 

 1982 – Decoupling utility profits from sales to eliminate the negative incentives asso-
ciated with reduced sales 

 1990 – Providing performance incentives to utilities that meet or exceed efficiency savings 
 2001 – Including efficiency as a part of Integrated Resource Planning (IRP) and di-

rectly comparing savings to other options of meeting future load and load growth, including 
other policy considerations. 

Figure 8 showed that to increase energy efficiency in the electric sector in California 
currently saves about 40,000 GWh per year.  We estimate that this results in an annual reduc-
tion of carbon dioxide emissions in California by 20 million metric tonnes, based on margin-
al generation from natural gas plants with emission rates of one-half tonne of CO2 per 
MWH.  California currently produces about 500 million metric tonnes of CO2 per year. 

Various estimates of the costs and methods to reduce greenhouse gas emissions are currently 
under discussion.  Concerns abound regarding how costly it may be to reduce CO2 emissions to 
acceptable levels to reduce the impact of global warming.  In Figure 10, we reproduce a copy of a 
cost curve for greenhouse gas reductions prepared by McKinsey & Company (Per-Anders Enk-
vist, Tomas Nauclér, and Jerker Rosander4) in collaboration with the Swedish utility Valtenfall. 
Note that in such plots, area is proportional to net annual euros saved (if area is below the x-axis) 
or expended (if above the x-axis).  In more detail, the y-axis measures net cost in euros/tonne, the 
x-axis in quantity in tonnes per year, and the product (area) is the euros per year.  All data are for 
a single year – in this case the year is 2030.  Total savings or costs per measure depend on the 
longevity of the measure. In Figure 10, considerable amount of emission abatement can be ac-
complished at a negative cost – that is at a savings compared to business as usual practices.  Most 
of these involve improving the efficiency of energy use: 

3 These utilities provide service to about 75% of the state’s population.  The remainder is served 
by municipal utilities and other public agencies.
4 http://www.mckinseyquarterly.com/Energy_Resources_Materials/A_cost_curve_for_greenhouse_gas_reduction_abstract
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  Increased building insulation
  Improved fuel efficiency in vehicles 

  Improved air-conditioning system and water heating 

Figure 9 --California Investor Owned Utility Investment in Energy Efficiency

Figure 10 -- Cost Curve of Greenhouse Gas Abatement

We have estimated the area below the x-axis in this figure at ~450 Billion Euros per 
year, mainly from efficiency measures.  Interestingly, the area above the x-axis, mainly for 
renewable supply, is roughly of the same magnitude.  If we can implement these at savings 
and costs illustrated above, there would be no net cost of getting to 450 ppm of CO2.

Many other examples of such costs curve can be found and, generally, they show that 
energy efficiency measures not only reduce greenhouse gas emissions but actually save 
money.  However, just as California had to struggle to convince others that building and ap-
pliance standards were not only a good idea but highly cost-effective, we think the same 
problems will arise as we try to convince others that energy efficiency is an important tool in 
our effort to stem the ever rising tide of global warming. 
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SOUND INSULATION OF INTERROOM PARTITIONS 

. ., . .

Andjelov L.V., Luibakova E.V. 
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The possibilities of use of various materials for application as the partition between rooms 
which meet standard requirements are considered in the article. Existing settlement formulas 
and their conformity to the fact sheet are considered. 
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