
 1 

ǔȈ(,!(	

�Ǖ

ɐ
	ɂ�

]wkzMĚ¶¨��

СSoGțk>6ƘʸɚУĞżKǦƁ�§Ä�ËŌî7šŢΑɥŸТ 
 

1. ɳͳ^ˮ  ˩
� �¡�£Ê�¯Ê�ÃËÈСSoG1¢È·Ë�ȱǛ^˘ɰ˟^cŌē̷̥Тcí˞Êțk

>]1¢È·Ë�c˖ƍ�§Ä�Ëȓ Êͨȱ̒c¨�©�~ĠɑPzg^~ˮ˩^ky16Ƙ

ʸɚУĞżKǦƁ�§Ä�ËŌî7šŢΑɥŸC¢È·Ë�ŠƁ~ͷƷksO 
 

2. ͷƷŸ^ͷƷ�Ë� 
Ê�ͷƷŸб6ƘʸɚУĞżKǦƁ�§Ä�ËŌî7šŢΑɥŸСΉ̢İ̟ШТ 
Ê�ɂ́б2014Ǖ9ɐ29ɂ<10ɐ3ɂ 
Ê�ͷƷ�Ë�бСΉ̢İ̟ЩТ 

! �¡�£Ê�¯Ê�ÃËÈ~dlq^PzƭʉĠŢ̷̥1ȱǛɻϨ`_ 
! ª��·�ϨυȾ΃1ˆþ̩ϨυȾ΃1�·Ë£ºË�Ëíɰ`_ 
! ͍˃�§Ä�Ë100%�¹�ǈ 
! ¢È·Ë�˖ƍƘ͌~â@s�¸¾¦¡�«ÇËÊÇË��À�° 

 
3. ×`Ȉɠ 
Ê�2050Ǖa͍˃�§Ä�Ë100%~ğǡʐƮky>z¢È·Ë�]1T{~Ư˓kyuF

�§Ä�Ëȓ̻ͨСˋa1ЏĻ˦ϻ1ª��·��§Ä�Ëı˙1ƁƇˆþ̩Awhʭ

ˆı˙ȓͨ1�·Ë£ʭˆºË�Ë`_Тcɏȼˍʗ~˴zɻî~ǯsO 
Ê�=xsqyˆı˙С^FaƁƇˆþ̩ТC˽îĞ÷c�§Ä�Ëı˙cŀˑǺ^ȝ̮ŝ

͉Ǻ~ИqzÐ]Ϛͳ]=zg^C˕ͼ]asO^Fa1ИŦʋcɕΧ��°rˇto

zИǜ`ɕΧµ�ÂËcˇ˄ȓͨ^˰nYy1ƁƇˆþ̩cȌyĨˆrʟ˙ks1̰š

ŀˑ108%arϋPzʷˆŶřƄcɕΧµ�ÂËdͩȮ˩]=YsO 
Ê�ϻĻte]`Fʭˆ~Ŧqs�·Ë£ºË�ËР�·Ë£�§Ä�Ë��¡¹d1ƓŁ

Ƅcĥ˗ŝ͉�§Ä�Ë~̪škyuFÐ]1wyɤίǺCИ>g^C˕ͼ]asO 
 

4. äǮkcǅϦ 
Ê�äŶcSoGțk>ͷƷ~Ɲɻ^ky1äǮd1ɂɗcġ÷˩`ƁƇСäŶcŖĽ̀cƁ

ƇCÖǳТ~ƸΚ^Pz1¢È·Ë�c˖ƍ�§Ä�Ëȓͨ¨�©�c̀ΰƯΆ°Æ�

Â¹t1�¹��§Ä�Ë��¢¸Ë^υȭksãə͇ȈÊ˷ĆͷƷ°Æ�Â¹ġ÷ņ

PzÝƮ]=zO 
Ê�Tc̏Îʁ^ky12014Ǖ11ɐ20<25ɂa}sYy1�ËÅÈÊ©Ë·È�ÈʈС�

¹��§Ä�Ë��¢¸ËéͪТCɜɂPzÝƮ^`Yy>zO 
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(1)  ŢɻϨɳͳ 
Ê� �¡�£Ê�¯Ê�ÃËÈ(SoG)d1¢È·Ë�cƭʉ«Ë£¥Ë��°СÑ΁Тa

wyΌ˗kψŴL{y>zɻϨ]16˖ƍȓͨ̌ż¢È·Ë�7^kyc¯ÂÈ¤t

¨�©�~żϴ˩aï@zg^~ˮ˩^ky>zO 
! ¢È·Ë�ȱǛ 
! ¢È·Ë�˘ɰυ  ˬ
! ¢È·Ë��§Ä�ËŌî 
! ¢È·Ë�ηɰÊБȺƣůî 
! ¢È·Ë�ЏĻ˦ϻ˘ɰŌî 
! ×ǮȪ̀d®Å¢Ã��˒ƥ 

Ê� 10cīϛa˂ʿ~ęy1ͷƷtǘƊ1�¸¾¦�Ë�ÀÈ`_~ƯȾO 
! 10 c˂ʿīϛбЏĻ˦ϻ1�§Ä�Ëŀˑņ1Ĩɋȍ1�È¡Ã��È£�§Ä

�Ë1ʋ1ʊċƓŁϏǶ1ª��·��§Ä�Ë1ƚϱ�§Ä�Ë`_çcĥ˗

ŝ͉�§Ä�Ë1˖ƍ^℃ʴ1ȝ̮ŝ͉`âς 
(2)  ΎɅ̀� �ÈÊ�¼�ÃËÈÊ¸�Ä�ÈÊ¦ËµË (Anne Kathrine Mikkelsen 

Nyborg, State of GreenТ 
(3)  ģ� ƴС×Ɗũ̀бƿɟ˛ųÚТ 
Ê� ¢È·Ë�c�§Ä�Ëȱ̒cʂş~Ƞyμz^1̦ ʨȈϣ^�§Ä�ËϼͳƎƘt

ßϙņʾ (̡CO2)c6Ĭyϸk7С¢��°ÃÈ�ТaȈļkyasg^CȈļcÎZO 
Ê� 2050Ǖn]a͊ņ˶ˇȺÊĥ˗ŝ͉�§Ä�Ë100%cżƳˮɶС2012Ǖ3ɐʐƮТO 

! �§Ä�Ë^âςīϛ]ĥ˗ŝ͉�§Ä�Ë100% 
! ɁƦcǠ̗ˊ]c�§Ä�ËʣΣϜ~50%ĵʪ 
! ˶ʾd2030Ǖn]aĞǟ 

Ê� 2020Ǖn]c˵ɔˮɶ 
! Ğ�§Ä�Ëϼͳc35%~ĥ˗ŝ͉�§Ä�Ë]þ (̩2012Ǖ˓ƀ123П) 
! ϻĻc50П~ЏĻ]þ̩С2012Ǖ˓ƀ1̝30ПТ 
! Ğ�§Ä�ËʣΣ~7.5%ĵʪС2010ǕʇТ 
! ʭƱŀɠ��34%ĵʪС1990ǕʇТ 

Ê� 2020Ǖn]c˵ɔˮɶ 
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]wkzM%�(�¾Ĕóebtiz����Āá�

Oil & gas consumption 

�

]wkzM=ċéyebtizy.3%�@ķ3Çý�

GDP in 2000 
prices 

Gross energy 
consumption, adjusted  

CO2 emissions, adjusted 

�

]wkzM=ebtizĹėľ%��%¾Ŀ�

 

 
Oil 37%

Natural gas 19%

Coal and coke 19%

Waste, non-biodegradable 2%

Renewable energy 23%

Adjusted Gross Energy Consumption (2012) 

�

]wkzM=ĔóebtizĹėľ%��%¾Ŀ�

 

 
Renewable Energy Consumption by sources (2012) 
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�

%� �6# C����% 7(!D(%9�6#8�0AA8�.A(#7 !�	
 ]wkzMīßyļÍ°�����

(1)  ŢɻϨɳͳ 
Ê� ηƳ^БȺϨẰcˀa=zɻϨ]ʉϧɻϨ]=z (ϗηÊ^ˢɻϨ̐CĽĝ) 
Ê� ºÈªË��°^ky1ǕîΣ~ȑYy>zOîΣdͶɷ̐]ό?O 
Ê� îůd183000ãO 
Ê� ΎɅ̀б£Ë·�Ê´Ä�£СŢŌîÐ̠�È�Ä�È£Т 

(2)  ģ� ƴ� С×Ɗũ̀б˨ǉǾƥÊžáŏȹТ 
W¢È·Ë�cηɰÊБȺcɳʗ; 
Ê� ϶˙18.3Ïã(˗˘44%1Ľǋ32%1þ̩Ê�Ë­�32%)1БȺ͍̩ˑd100%Ϊ 
Ê� εĪcЩЫ%Ê821ĕ¿ËÆС2012Ǖ1̝11.3ĚĤТdБȺηɰϨĂ 

! БŮ(¶Ë�CÎˤƗ>)ШЮ%1ª��ͰŮЬП1ηɰȓͨЩП 
Ê� ηɰȎǯdͶɷawYyȎǯǌd=zC1EUͯľr=yôFd`>O 
Ê� ηɰ˗˘~ȜƘkZZ˖ƍΛ͛~ʪxP6Ĭyϸk7С¢��°ÃÈ�ТСŖ̿źТ 

W¢È·Ë�cηɰ^�§Ä�Ë; 
Ê� ƚϱ�§Ä�Ë^ηɰ˗˘cǱ˖~ˮȞP(Ŗ̿ź) 

" Ğyc�§Ä�ËʴdƚϱOƚϱ]η˘ˊ~úy1БȺÊ͆ȺÊ̡əÊ�§Ä�Ë

~˗˘PzOηƳrřĝƎ^`y1ņ˶ˇȺrʪxk1řϜ~ƎtPO�

Ê� ηɰd¢È·Ë�c͍˃�§Ä�Ëþ̩ƈƁ(Ŗ̿ź) 
" ª����(�
П1}x
	П1ЏĻ(	�
	
 !�	ПCηƁ�1ɕΧ
,П!εĝ/	П��

]wkzM=īßúûÊ¬9ùªĥĕ�ê=-�@ķ3Çý.ľ]g[hswNĿ�

Brødtekst her 

Brødtekst starter uden bullets,  
hvis du vil have bullets brug  

”Forøge / Formindske  
indryk” for at få de forskellige 

niveauer frem 
 

Overskrift her 

Indsæt Præsentationens titel her 

Indsæt Dato / Organisation / Afsender her 
 

 Vis >  sidehoved / sidefod 

More with Less 
Raise in production –  
reduction in energy, climate and environmental impact 

Kilder: “Landovervågningsoplande 2011”, DCE. Nr. 31, 2012; "Annual Danish Informative Inventory Report to UNECE", 
Scientific Report from DCE No. 53, 2013; "Denmark's National Inventory Report 2013", Scientific Report from DCE No 
56, 2013; EIONET Central Data Repository: "Denmark_NFR_Report_2013.xls"  og cdr.eionet.europa.eu/dk; Danmarks 
Statistik: Nationalregnskabet. 

Production 
NH3 - losses Greenhouse gases 

P - surplus N - surplus 

����

������


����

�	��

����

�
��	�����

�������

�
]wkzM=ĀË4īß=ÕÙ�

�

īß>ebtiz�Č§¤�

Brødtekst her 

Brødtekst starter uden bullets,  
hvis du vil have bullets brug  

”Forøge / Formindske  
indryk” for at få de forskellige 

niveauer frem 
 

Overskrift her 

Indsæt Præsentationens titel her 

Indsæt Dato / Organisation / Afsender her 
 

 Vis >  sidehoved / sidefod 

20,1 

10 

46,1 

2,4 

11,2 

10,7 in % 

Wood 

Straw 

 
Agriculture is supplier for energy production 

Wind 

Biogas 

Bio degradable waste 

Other RE ��
�������

(&

��#��$!
��������

#���!

� %)��	


��
�
�"'�*

�
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�

W¢È·Ë�cЛ}xc�§Ä�Ëı˙; 
" Ǖϧ��	Ï£È˗˘1ϼͳd�§Ä�Ëı˙
�	Ï£È1Ƴˢ˙
.	Ï£È�

" }xc�§Ä�Ëı˙
�	Ï£È]̝Шĕ¿ËÆ!̝

	ĕĤ��

! ƿͶɷcƁƇˆþ̩1ηƳc͍ƳʣΣб,�Ï£È�

! ���§ÅË�ÀÈб.	Ï£È�

" Ο͠бŠηƳCΟ͠Ⱦ΃~ȝYy>zСЪ<ЬɂīcΟ͉͠ĻТ�

" ψȬ�

! ƿͶɷ°ÂÈ£бηƳC͍xψȬ~�ÅÈ��

! ƘͶɷ°ÂÈ£б°ÂÈ£Ď]φŎó]cΑϋÊψȬ;˞~̌yz�

Ê� ª��·�cŚǢ^ǎƋбLnMn`ŚǢǧȅ]1ŠǕnsdЩ<ЬǕcƝ  ̝
# ƁƇŚǢбƿͶɷc}x1ɕΧ��° 
# ĝɘбƘϜc}x 
# żϴǎƋбƘϜcɕΧ³Å�£1ɕΧ��° 

Ê� ʽcĩ  ̞
! ʽcm^�_dηƳCηƁaȌP 
! stkАʽС®Â����¾ТdИ>�¤¸�¹ʺǜcsqʜȃCǴͳ 
! Ƽɜ˩adʡņky͆ȺņPzɴȂtC1ntИ��£ 

Ê� µ�ÂËc͋ɮ�

! ȓͨ˩a�Â�ΧCµ�ÂËaʃy͋ɮPzŲЉC=YsCädm^�_ͼʣ�

Ê� ȓͨС}xAwhɕəТ 
! µ�ÂËбBWSC1Faust1Alcon1Weiss (Weiss)1Reka1Linka1Skovager Kedler 
! èǐȓͨбAndritz1Processbio.com1DSE testsolutions 

 
W¢È·Ë�cª����˓ʗ; 
Ê� 6ˢ˘ηƳcǿo7Bx6˽îĞ÷cɻî7kcΰȩ 
Ê� ˓ƀЯЩcª��·�Ⱦ΃]250Ï£Èc̚ǁÊηɰʃʬÊ˗�¸~ı (̇Ŗ̿ź)  
Ê� ª����c�§Ä�Ëı˙d̦ʨ˩]ŀɠcИ>ʭƱŀɠ��ĵʪŀɠ(Ŗ̿ź) 

! ���§]220%ĵʪ1εο]167%ĵʪ 
Ê� ª����dɤί`ˇȺ 

# īȵƄc���§ˇȺ^ky 
# ƙ˃��«�°Â�ÈaʦĝLoz 
# Ĉİɋȍʴ1nsdƁƇˆþ̩ˇȺ^ky 
# ˘ɰc°Æ��ˇȺ^ky 
# ͍Łή`_εοˇȺ 

! �È�È1µ�ÂË1ˇȺϻʏ`_Ɨɵ`ˇ˄ȓͨaϏ˙]az 
Ê� äǮ1ЏĻ`_ƓŁƄϻʴcǹȜƘaƸkyΑȸϻʴcª����ǩĹƘ(Ŗ̿ź) 
Ê� ¢È·Ë�ȱǛ6�ÃËÈȈϣ;˞20097 

! 2020n]a˓ˍ5%c̚ǁı˙~50%kȜƘ 
! ª����Ⱦ΃Ǡ΃cΑȸ1�§Ä�Ëīϛkc̪š1͍ʕ÷kc;˞̼Ńèe 
! ƙ˃���Ã�¤aʖYs���§ȜƘ1ª����cÞɰɻî~��^Ţ  ̐
! Įɔȕ℃c20%ͯľ1ƁȽ͍ʕ÷kcđŃĄΆ 
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Ê� ¢È·Ë�cª����ȓ  ͨ
! Xergi1BWSC1Bigadan 1Lundsby1Solum 

Ê� ƳˢcГdεĝ̆ˊ`c]Tc̚ǁ~ü˙Pzg^dΐЉcÎZO 
 

]wkzM=dcfhThrw �̂

ďÌņłgÉ�

Ê�+� Ķ}¥=dcfhTÎĞ�

Ê�+� ī©ęâ=dcfhTÎĞ�

dcfhTĦî=�ğ�

Ê�Ĉ¸Ň%��{^w�

Ê�īßyļ�ãëŇ(�{^w�

Ê��ĜŇ%(�{^w�

�

Brødtekst her 

Brødtekst starter uden bullets,  
hvis du vil have bullets brug  

”Forøge / Formindske  
indryk” for at få de forskellige 

niveauer frem 
 

Overskrift her 

Indsæt Præsentationens titel her 

Indsæt Dato / Organisation / Afsender her 
 

 Vis >  sidehoved / sidefod 

Danish biogas plants 
Number of plants 
z 22 centralised biogas plants 
z 60 farm scale biogas plants 
 
 
Biomass in biogas plants 
 Manure                 2½ mill. t 
 Organic residues 0.5 mill. ton 
 Total           2.5 mill. ton 

z 

z 

�

dcfhT=ìµ�ÛhT�ê�Û�

	
 lSdb�ü=©���

Brødtekst her 

Brødtekst starter uden bullets,  
hvis du vil have bullets brug  

”Forøge / Formindske  
indryk” for at få de forskellige 

niveauer frem 
 

Overskrift her 

Indsæt Præsentationens titel her 

Indsæt Dato / Organisation / Afsender her 
 

 Vis >  sidehoved / sidefod 
Advantages of biogas plants 
Greenhouse gas reduction 

Efficient  

• heat and power: 220 % 

• transportation: 167 % 

Cheap 

• 0 to 6 € 
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Brødtekst her 

Brødtekst starter uden bullets,  
hvis du vil have bullets brug  

”Forøge / Formindske  
indryk” for at få de forskellige 

niveauer frem 
 

Overskrift her 

Indsæt Præsentationens titel her 

Indsæt Dato / Organisation / Afsender her 
 

 Vis >  sidehoved / sidefod 

Alternative fuels 

From: Energistyrelsen 2012 

CO2 emissions for small cars 2020 and 2030 �% %"����
#����
���������&$�����#������

.()*+

�

Brødtekst her 

Brødtekst starter uden bullets,  
hvis du vil have bullets brug  

”Forøge / Formindske  
indryk” for at få de forskellige 

niveauer frem 
 

Overskrift her 

Indsæt Præsentationens titel her 

Indsæt Dato / Organisation / Afsender her 
 

 Vis >  sidehoved / sidefod 
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Wind power Demand
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Wind power Demand

2010 2025 

Need for up/down grading of production within 
hours/minutes/seconds 

… increasing towards 2025 

Flexibility required to integrate 
fluctuating wind/wave power 

Kilde: Energinet.dk 

����	#�����'��"!����&��
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RPĩ+��WĪ®

Ǚ̍]ΎɅL{s^Ay1ωŕa�§Ä�Ë℃ʴc 9 ĹêÐ~�Â¯Εż`_Bxc

εĝaЈYy>ssqa 1970 Ǖéc��Ä�À��cȖa̦ʨtżʉ˗ʟaƘȐȮ

~śes͙>ωŕC=zЦЦЦgcÞdɂɗrŢɵ]=zO 
¢È·Ë�]dωŕcȱ̒~ΰȩk1͍żcņ˶ˇȺ~m^�_ȝs`>sq͍˃^

ĥ˗ŝ͉�§Ä�ËcϦ˦t˗˘1�§Ä�Ëcŀˑņ~ż̒^kyŚy̥�]as
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͈ɊC=zO 
 
¢È·Ë�cηɰd̝6Ïãm_1Ľǋɰ̀`_~Ŧqz^18ÏãΪcżʉCϨ}Y

y>zOБ̛͍̩ˑC 140П]=y1¶Ë�~éͪPzη˘ˊCʢƖaεĪkyAy

żcεĪЊc24ПaČPzO40П~Ĭ|?^ky>zɂɗ^dB`ycό>]=zO 
˗˘˓Ƌ]dɂɗ^Ţɵa˖ƍΛ͛^��£~Ȕ@sηɰaŚy̥�]>zOˋa�

�£Ͼ]d97ǕaʇβPz^27ПcȯĪʪ~Ư˓ky>z^>?O 
úˊʃʬtƳˢcȢʘˊ~̇ɱ˩a�§Ä�Ë˗˘aŚyĝ{1ηƳcřĝƎĽ~Ư

˓kLxacekyͧFˮɶ~̌yy>zOƜǷksCηɰ˗˘Њc24д24дПCª

��·��§Ä�Ëc��]=y1Οqx{zˋϣ~˗BkÎ͓aͽ}{z͍˃�§

Ä�ËcÒƫƮL~�ªËLoz^ͽ?OŇɼadƁƇĠŢcˆı˙cȃΖC=zc

BÎˤŚyĝ{x{y>zcCЛ}xı˙awzƗFcƁƇa͵x{zOst1ʃʬ

~TcnnžaμP}e]d`Fgcżc�Ë�¦��aϨPzȃΖdçcżaʇl

yô>cB`^rȄlsOСƯϴad͜]d`>BrТ 
 
ηƳcЏĻ˦ϻkcϨ}yrƗF150ПCηƁaƦƀk20ПΪcηƳCЏĻ˦ϻɻ~

Ȏɑky>zOgck�rηƁcȒ>aϨĂ˱ǗCɹa̶CxQͦςcıB`>ɂɗ

^cό>~ȄlzO 
 
ż~ȟIyБ̛t�§Ä�Ë~ϼ̩~ˮȞk1ż~ƪ|?^Pz¢È·Ë�1��Ä

�À��c̦ЗrБ̛rƫ>И>cΗΔ]ƫɆaεĝaÿƦk1Ŕ˦ÞȲc̦Зr˗

BLQĥ̅ē~·ow?^PzŒ?LЦЦЦСã→CŔƥĻ~͍ƀaȒ?adntɈϧ^

Ǯĩ˕~Ŧqs˷̈CntntǴͳТ=z}ed`>k1=Yyd`x`>g^tC

ɑÞC=Yygcż^ÎȊ~â@`e{e`x`F`YsɈ1Ȋ}Qky˨ɀ~ȧI

zkB`>ЦЦЦT{Fx>Œ?>ȉCż~ȰqyƯȄPza͏zO 
�

�

�

	� ¾ÂÌÃÎËËĩĠĦĘĨĢ�Ī�
(1)  ŢɻϨɳͳ 
Ê� �È�¦�ÃÈ�1¢��È�È�Ä¡�È�1·§Ë�ºÈ£�È�Ä¡�È� 
Ê� ШаЫЬǕ΃  ̌
Ê� ШÏãíɰ 
Ê� ×aÁËÆ�«1Ňɼ1ça�È¤1Öɝ��� �̐ Ó˟ЩШ�żaȯ  ˽
Ê� ɧ×ϽğϦɧǡî˽С¢È·Ë�]dÎ͓˩`BsuТ 
Ê� ˖ƍ1Ǡ΃1εοêƖλǕd˖ƍ�§Ä�Ë1˶ʔÊƙ˃��1�§Ä�Ë�È�Ä

¡�È�cÞɰCƎ@y>z 
Ê� �§Ä�Ëīϛ]d1ÁËÆ�«ɑȷc�È�Ä¡�È�íɰ 
Ê� ʝÐЏĻ1ǟɬˊı˙1ƁƇɋȍ1ƘͶɷ�ËÂË1ˆı˙Cǯȃīϛ 

(2)  ΎɅ �̀ Tina Kramer Kristensen�§Ä�Ëϓϣ 
(3)  ģ� ƴ� С×Ɗũ̀бͻ˚ðÎТ 
ČĦęĨÿéÝáðøđĢþĨéæÚç®
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Ê� ƶ>ƁƇ`c]ɋȍȓͨdϚͳ`ȓ  ͨ
Ê� ƁƇɋȍdżģcƿL`˝]rƬďL{y>z 
Ê� ¢È·Ë�d℃ʴƿż`c]1�§Ä�Ëcŀˑ˩ʟ˙CʐƮ˩aɏϚͳΐЉ 
Ê� }xdΡϚ`�§Ä�Ë℃ʴСü>aF>CТ 
Ê� ƁƇɋȍdϣ>ʂşC=y(40ǕêÐ)1ƁƇɋȍcȥ̮̼ŃC=zO 
Ê� �³È©Ë�ÈcƁƇɋȍdʼĻ^�¸cÔȽC=y1100ÏãCı˙O 
k�ª�ëê�ï�í®

Ê� ÂÈµÄ˽cȓͨˋǺdʢÐЏĻcʢǚžŞcƈ˻ɴ  ̗
Ê� Ó˟cЯĹdŢ˽awz¢��È 
GbtsqZ�××āĨĄ÷đ��®

Ê� Ó˟Öaȓͨ~εĪky>z 
Ê� g^Zcˋǲ^ky¢��ÈǺaϖȆky>zСƖͺ¢��ÈТ 
Ê� ˓ƀǠ΃ÖcȾ΃d��ËCĪɜz¢��ÈСWASTE-TO-ENERGYТ 
ĩ�|L�ÞîĪ®

Ê� ¢È·Ë�cǟɬˊ]d˘ɰǟɬˊcĹšdô>Сg{dɂɗ^cƮ̼cό>cͳŷ

r=z^̿@x{zТO 
Ê� ÂÈµÄdƘȏаЧ˽aĝz�È�Ä¡�È�î˽]1ª��·�tƚϱĜСˆı˙Т

c�È�Ä¡Ë�ÀÈrͧYy>zСżƖТ 
Ê� ˦ϻ΃ďcÞɰψŴdЩЧШШǕBx��Ë£ksīϛOç˽c˦ϻȎψŴ���®

~TcnnǢa̭>]ψŴky>zOЩЧЧãcƺϤƳ~Ș@1Ļ~ĝ{y>zīϛ 
Ê� ÂÈµÄd˦ϻŀˑcИLaˋǲC=zOŀˑ~=Izsqa͟ʊcʭǜ~=IzÞ

CϚͳO 
Ê� ÂÈµÄc�Ë��§°ÂÈ£dùYsϻĻ~Aʰ]ΟqyAFg^]1ϻĻΟ͠

СϻʏТcǩĹ~ȝZg^C]azO 
Ê� ņ˶ˇȺ~ª��·�°ÂÈ£aȰĆ1nsdȼ΃ª��·�°Æ���£CƗ>O 
Ê� ª��·��Ë��§dƫƮ˩`ˇȺcϐƮCϚͳ1ƁƇawYyƓ}z 
Ê� ŔȺcΑϋrШ�Ȏ]d`Fͱȷcϐȗͅ~ȝZg^]Ã��±��CǴͳO 
Ê� ŔȺĹšcj{~ŧř]azͦς~aFµ�ÂË΃;CϚͳ 
Ê� Ţ˽a^Yyr1̘ʅШЧĕ£Èr=zÖżdɖϦȚīϛO 
Ê� ª��·�dņ˶ˇȺwyr�ÆÃËCô>sq1TcʿrŦqyľͽO�ÆÃËC

ô>^ŔȺ�³Ë�rǴͳ^`y1̌ƁrŦqyƺϤ¨�©�CǴͳa`zO 
Ê� ª��·�ŔȺawYyd͋Бt�Â�ņ`_r=zc]1Tcȓͨ˩¨�©�dϚ

ͳO�Â�ņPzͣcˇ˄aZ>y1ɂɗcõŘcˇ˄ȓͨ~üYy>zС�Â�ņ

cͼʣȓͨТOns1Tcnncˍȅ]Ο͠Pz^1˦Ϙ��`_csqa͍˃˦ʼ

Pzǻ{c=zŔȺdʼÞcÃ��r=zsq1TcȒ>r¨�©�O 
Ê� �����ÈcƸǶaZ>yd1ˇ˄ˆCИ>c]ŲЉ`>OTcç1ŪθƁƇkc

���rͧYy>zСƅ1ЖЀ̐Т 
Ê� ˦ϻŀˑCô>c]T{~_?=IzcB`_1Ɨǆa}sz¨�©�CǴͳtC1

Ţ˽d1ª��·�°ÂÈ£kc̀΃Êȼ΃cÆ��¡���1ˇ˄cƺϤƳ~Ș@

yAy1Ŋī`�Ë­�~Ȩþ]azOȾ΃Ǡ΃aı˙PzǠər�³�¼Ã�£]

=zO¢È·Ë�]dЩЬǕcʂş^Ư̵C=y1TcϧcȓͨȰ͔awYyŀˑr

wF`Yyay>zO 
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Ê� ĥ�§c˦ϻ¯ÅcŧřaZ>yd1B`yȳσaΑȸ]azOTcg^ZCΟʰ�

È�~üYyˆ~ΟqzȓͨOg{d1�Ë��§ÅË�ÀÈ~ƾĝky>z���

Ë¢Èt¤� 1�³�È1��ÄÂÈ¤`_]rȤ˙ky>zȏʚOŔ˦c=zż

]d1Ŕ˦rB`y����aƸǶky>zСstkɂɗdȱʕ˩a]a`>Т 
Ê� ͣcª��·�°ÂÈ£dÂÈµÄ˽CɏĮa¢È·Ë�]Ư˓СHASLEVТO��

Ã�]úYsͣc°ÂÈ£d1ϺCƗ>ż`c]1ÇÂêƖrʦSsŔȺ¸���°

ÂÈ£СͱȷcŔȺ]ǒ~ȝsozТ1g{dϺ]ͣCÒΫPzg^aď@srcO 
Ê� ŔȺCʦMz^ʽcǺΧCƓ}zc]1Ǯĩ˕СηƋaȌP̐Тd�Ë�ª��Ë� 
Ê� ¢È·Ë�]d1ǟɬˊĩ˕Ƌd1ˆco1=z>dˆ^ϻĻcÔȽ]�§Ä�Ëı

˙~kyAy1ǟɬˊ˄œtecȾ΃d`>Сɂɗ]d�§Ä�Ëı˙ky>zȾ΃

cȽCǀȷ1=Yyrˆı˙CϭƮ˩`sqǴQkrŀˑ˩]d`>OТ 
Ê� ƁƇɋȍd1ƔdɋȍϼͳCˁF`y̩ʰcoa`zsqƘǒaϼͳCÑCzsq1

Îϓc°ÂÈ£c̅ē~ɿqz`_]ƸǶPzOns1ˆ~Ĩȍı˙Pz^>?ȓͨ

r=zO 
®

rwjtĂ=���

DISTRICT HEATING 
COPENHAGEN, DENMARK 

The 160 km transmission network supplying heat to Greater Copenhagen is one of the largest city-wide district heating 

systems in the world. Ramboll has since 1970 provided a wide range of consultancy services to most of the energy 

companies and authorities in the region, including planning, design and implementation of the heat transmission networks 

of CTR and Vestforbrænding and more than 10 distribution networks. 

1 million people, 95% is surplus heat fromCHP, only 5% from boilers,  50% of fuels are renewables, 25% are waste 

  

Full slide image with white fact box 


���!
LV\T^K\5Q\X^I

"�&,/+345,++��9��62.*?LOES>��5.*?WDY^�6
.+*9#�FS[H^5-.*9���FS[H^ �

OFFSHORE WIND 

80% of the world’s offshore 

wind turbines rise from 

foundations designed by 

Ramboll. 

Full slide image with white fact box 
��>��(�>1+*?

Y\W[ 9��B%$

��(��'

�

WASTE-TO-ENERGY  
COPENHAGEN, DENMARK 

Greenfield waste-to-energy facility 

With the formal approval of the new Amager Bakke waste-to-energy facility 

in Copenhagen the construction of an international icon of environmental 

sustainability and energy efficiency can commence. Ramboll is providing 

consulting services in connection with the mechanical and electrical supply 

for the plant, which with a net total energy efficiency of 107% will be among 

the world’s most energy efficient waste-to-energy facilities. 

���FS[H^��
LV\T^K\5Q\X^I

JZ^\UC^[R���FS[H^�%
]�%QMD\@7�
N\W[8=:;
]��<PG^9��A
]���)	�>���FS[H^�%_	�,+0*

�

MADSNEDØ CHP STATION  
DENMARK 
 
 

•  
 

Wood-chip and straw fired local 

CHP Plant 

9 MWe / 22 MJ/s  

Fully automated CHP plant, intended 

for straw, but has been designed so 

that 25 % of the straw can be 

replaced by wood-chips.  

�/^_eKSQN��Z[Vb

;<=>52��	6

��+��

SQ%M.-?GHF9:4O�/
^_eT���*

fa\balSQn^_eZ[Vb�.
o`jfmXp

�

HASLEV CHP STATION 
DENMARK 
 
 

•  
 

The world’s first straw fired CHP 

Plant 

5 MWe / 13 MJ/s  

Fully automated high efficient CHP 

plant which supplies power to the 

grid and district heating to 2,000 

households. 

�&�N@SQZ[VbA
c\iklSQZ[Vb�.
o`jfmXp

�&�N@SQZ[VbA

:<=>52��	6

��+�l3
$Z[Vb

(9777�M��!�)

2	O�2

�

SLAGELSE CHP STATION 
DENMARK 
 
 

•  
 

Straw fired local CHP Plant 

12 MWe / 28 MJ/s  

The plant differs from other 

biomass-fired plants in receiving 

steam and hot water from a nearby 

waste incineration plant. 

\gYh]lSQZ[Vb�.
o`jfmXp

SQ"�N��Z[Vb�.

89<=>52��	6

EN�.O01N��# 
�C
QN,�P��T�D�IJBR
�O�NdUWf\�.K'LR?

�
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�


� ČĦęĨÿ�pv0FĩČĦęĨÿv0�Ī�
(1)  ŢɻϨɳͳ 
Ê� ¢È·Ë�͍˃˖ƍǗd1¢È·Ë�˖ƍ˱cÑa̸B{sɻϨ 
Ê� ЏĻ˦ϻcžƁı˙;˞С�Ë¦È�Тt˖ƍ���ºÈ£~Ȏ̔ky>z 
Ê� ŢǗd2008Ǖ11ɐaЏĻ˦ϻ;˞���®�Ë�~΃̌k1ƁȽ͍ʕ÷CϯÐcЏ

Ļ˦ϻc;˞Pzg^~ˁĖ]ȯȪky>z 
(2)  ΎɅ �̀ ¢È·Ë�͍˃˖ƍǗ 
(3)  ģ� ƴ� С×Ɗũ̀бƿɟ˛ųÚТ 
WЏĻ˦ϻ;˞cȎ̔; 
Ê� ʝÐЏĻбʊċ�§Ä�Ë  ˱
Ê� ИL150mêÑcϯÐЏĻбƁȽ͍ʕ÷ 
Ê� ИL150mêÐcϯÐЏĻб˖ƍ  ˱

WЏĻ˦ϻ;˞c®�Ë�; 
Ê� General Planning(Î͓˩; )˞^Project Planning(Þɰ; )˞c®�Ë�C=z 

! General Planning(Î͓˩; )˞d1̌ ƁċͯƁc̨yιo1ȱʕ°Æ��1õʉŖ

Ľ1Î͓˩`˖ƍ���ºÈ£BxȈz 
! Project Planning g(Þɰ; )˞d1ƯȾ;˞cʄϲcg  ̂

W̌ƁċͯƁc��ÃËÈ�^�Ë¦È�; 
Ê� ͶĲ����СΨгÒŝ1�ÅÈ�гç˱Ǘc΄ŝ1М͕гƁƇģ]ͼʐŝТ 
Ê� ̌ƁͶĲd1Ğ͓˩`ͶĲ^ЏήcoaϏ˙L{zͶĲC=zO 
Ê� ЏήČƁ]a`>ƋȎc�Ë¦È�СŖ̿źТ 

! õƩc=zƁƇdЏήcИLc4ĉc�Ã�С150m]={e600mТģdÒŝ 
! ˖ƍ˱CxocĄΘŉ̐1ɊͺĄΘƁŉÊÊɛýͶĲ 
! ʢǇcģĎ300md>B`zϦ˦r΄ŝL{`> 
! ɭɟdЏήaϭxQĞycǠ΃ˊC΄ŝL{`> 

# ˋİ΄ŝcýC2�Ȏ=z 
! ̉ʯ1Иσϊ1ϟϊ1��«�°Â�È1Иſοϻƌ`_ 

Ê� ¢È·Ë�]r1χqs>͍ʕ÷^T?]`>͍ʕçdru|�=zO˘ɰ`_cø

r`>^g|dχqsCzĒŤa=zO 
Ê� СЏĻcТ¶¡È�¼ÄawYyd1̌uξaâʩr=yǯzOý@eͱȷǠys>

ƋšadOϏƁ]=Yyr����dPzÊÊÊȹņϑ˘1Ɋͺ1͍˃˖ƍ1Å�Ã

�Ë�ÀÈ1˖ƍ�È®Â`_1ÊÊÊƁƇ]ͼʐ]azͳŷ]d=zO 
СɚϣΧŲТÊÊÊͶĲdρÖBxд 
С̑@Т�Ë¦È�СžƁı˙;˞ТdÁËÆ�«]dЏήaϭxQɇBx=z̿@O 
� � � � ż̒aʖYytzg^`c]1õʉkºÃ�£cΎɅrkYBy^tzO 

*ТСƿɟě˗cȄȂТɂɗ]dõʉcºÃ�£CwF͵@`>ǧ]χpg^CƗ

>O̰Δ˩`ΈtƼɜ˩`ΈСƨÊƥcΈТd=zC 
ЩТProjectʄϲaZ>y 
Ê� ˜ΓBxƢny1˖ƍ���ºÈ£Oõʉkcɏ̤ΎɅ1 
Ê� Tc=^ͧȱcɏ̤įȻСȱʕ˩ʐȻТг΄ŝС͍ʕ÷]ʐqzТ 
Ê� *ТgcθCɂɗad`>ȏ̮aB 
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Ê� ���ºÈ£cģƴaZ>y 
� � Ɋͺ1КːĄΘ1ЖЀ1�¼¤�®Ã��ËСǨcuxZaТCƸΚ 
� СɊͺТλɊ1ÖɊ1ώɊÊÊÊάϸ1Ł˞1�ºË�>|>|Ƚʚ=zC1���cg

^r=yϹk>O 
� СКːТªË¤�£Â��cŲЉ]=zC1К^��»ÃC̿@x{zO 

ʫyКcÄË£c����rͧ?Oý@e1ʫyКCƗ>^adЏή~ɿqz^Br

̿@zOns1Џcǣ>^adЏήcǮ|aZy>zͥ~��»ÃCБlaFzc]

Џή~ɿqzg^r̿@syPzOg{xdɈϧCϭx{zBxTc^ateɿq{

e>>OÊÊÊÊ*Тɂɗ]dTgn]cȄ͸`LT?O 
��»ÃdΏrCƘÞ^̿@y>zC1T{aʇlz^ˏ˾→aƸPzǸ>dǣT?

]=zÊÊÊÊÊ*Тɂɗ]dддд]PbO 
� СЖЀТЖЀϭ˟ʐqzÊÊÊÊõʉCÎˤʊaPzÊÊÊ42ы44рB 1ЀcƘa>ɻɫ

dώFaϸP 
� � ôŪʛdǄģƈʵ]20рBÊÊÊ24ɈϧcČСдТ1Ɂ΃arϏ˙1Ǝ΃dtqд 

� СΧŲТƳˢ1ηúɰÖcЖЀͶĲdд 
ͶĲd`>OͫƲƊũcÅ¶Ë£r`>OСttk1͙ȁͽ?ãd>zС̎Т 
ЖЀcÎ͓ͶĲ]d185рBêÐdϫЀɻŵǴͳ^>?ͶĲd=z 
ƳˢaϨkyd1Ǡ΃Ķa>|>|ΈC=Yyr1Ǡ΃Ǯ_?g?cÅ¶Ë£d`>O 
Ýʮk?z�ÅË¹cС̃→1ȷдТaʇlyƯϴc�ÅË¹dǀ`> 
stk1ЖЀaZ>ydº¢��cϨǳCИ>c]1ȱǛrƸǶ~̿@y>zOЪǕ

BeyΑɥPzO 
� СΧŲТ¢²Æ�«ËaZ>yͶĲd=zBд 

ż1͍ʕ÷1̥š1Ĉã1î˽1Ώ]r OK ]=zOstk1΄΋ŝ°Æ��dΏC

ͧ?B]˥`zOƘa`¢²Æ�«ËrƁƇ°Æ���£aksȽC͔>^>?g^

C}BYyasO 
ʚǭd1ΏCÞɰ̀]r℃ɗʇˑc20ПdÆË�Ä`Ī℃]`e{e`x`>O 
4.5kmêģcãCɏėěСstk1Ī℃PzB_?BdĈãcįȻТ 
С��£1ƹŬ1̅ēɈϧ̐cΈk=YsBrÊÊÊ250Ï�ÆË§12000Ɉϧ1Т 

� � � � ЖЀaZ>y���Ë¢È1¨Ä��Ëc˷̈ɑyO 
СΧŲТЖЀ]ͬįa`Ysýdд 
� � � � ĈãС×ͺТcŲЉ]r=yͬįýd`>O 
СΧŲТЏήCsYsǮBxλFaõǂ~Ǡyx{zBСЖЀcϨυ]ТO 
� � � � Ǡ̗]a`>С́˙Ǖȷ20ǕϧdТÊÊÊÊʚǭ]ͶĲ 
СΧŲТͶĲawYyĈãcı˪Cȫ`}{sƋšdСƁĀCÑCz^BТ 

ƁĀCÑCzg^C={e¢²Æ�«ËCĄΆPzg^a`Yy>zСπaÐCz

g^r=zТO 
�¼¤�®Ã��ËСǨcuxZaТaZ>y 

Ňż]ƚϱИǜCô>c]ǨЁdƘa>OИLc4ĉϸP^ǨЁd`F`zO 
ͱȷ=zƋšdT?]`>g^r=zO®Ã��ËCÐϭΪP^Џή~ɿqzg^r

̿@zOTcƋšc��£Сř˪ʪдТdШП́ǜ]=zO 
ru|�ƚϱC˅x`e{e®Ã��Ëd`>]PwС̎ТO 
®Ã��ËaZyd˕Δ˩a;̓dŝ͉]=zO 
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̌yɎ@aZ>y 
΋ŝa1.5ы2ǕBBzOϝwyİcǧ]ϒĘPzg^CƗ>O 

¢È·Ë�c62050Ǖĥ˗ŝ͉�§Ä�Ë100%7aAezЏĻcǩĹaZ>y 
Ê� ЏĻd1ª��·�^Õ�]rY^rϚͳ`ĥ˗ŝ͉�§Ä�ËcÎZ 
Ê� ЏĻdʝÐa`zOϯÐd΃̸ƋȎcùƁC`> 
Ê� ƋȎt���̐]ͧȱÐcșǦϓ̹˥`zС΄΋ŝcɸϭТO 

! ʝÐd1ʊċ�§Ä�Ë˱O� ϯÐd1150mêÑd͍ʕ÷1150mêÐd˖ƍ  ˱
СϯÐ]150mêÐdŔĴ΃̸ÒŝÊÊÊ¡�£ɻC΄ŝL{scoТ 
ØRPÙĩ<`�wĪ®

ЏήaϨkydg{n]¢È·Ë�Ϩυc℃ȺСͷƷ̀cƊũ̐Т~˳qy>sc]

AAwTcˍʗd˕ͼky>nksC1ͧYyoycȼk>˦͵r=ynksOʢǇ

300mtq1Кwy��»ÃƘÞ`_OĞ÷˩awF}BYsg^d1 
-ɂɗcЏήƾĝaϨPz˜ΓȏЄt���ºÈ£ģƴd¢È·Ë�СƗīÁËÆ

�«Ġς˩^dǸ>nPCТc˗aĦkB`^Ǹ@sg^Сɂɗˎ͍crc

dддТO 
Kż̒^kyχqzêÐ1B`y`ÞЃaZ>yʚǭ˩`ͶƮСϦ˦Ď1õʉĎТ

CkYBy^ky>zʿ^1͍ ʕ÷aɸϭC=zg^Cɂɗ^ƘaF˥`zőΚ

~śenksO 
Ļ�þĸ=ą¤ę�uzawN�

�³M?)��"��	
 �(�"Fń��
Tekst starter uden 

punktopstilling 
For at få punktopstilling 

på teksten (flere 
niveauer findes), brug 

>Forøg listeniveau-
knappen i Topmenuen 

 
 

For at få venstrestillet 
tekst uden 

punktopstilling, brug 
>Formindsk listeniveau-

knappen i Topmenuen 

Vindmøllerejseholdet - Naturstyrelsen SIDE 8 Vindmøllerejseholdet - Naturstyrelsen 

Restrictive areas for wind turbines 

Housing zone: 

4 x total height of turbine 

Example: 

4 x 150 m = 600 meter zone 

 

 

     

�

Ĕóùª�Ĥ¤��Tekst starter uden 
punktopstilling 

For at få punktopstilling 
på teksten (flere 

niveauer findes), brug 
>Forøg listeniveau-

knappen i Topmenuen 
 
 

For at få venstrestillet 
tekst uden 

punktopstilling, brug 
>Formindsk listeniveau-

knappen i Topmenuen 

Vindmøllerejseholdet - Naturstyrelsen SIDE 9 Vindmøllerejseholdet - Naturstyrelsen 

Restrictive areas for wind turbines 

Nature preservation areas 

International protection status: 

• International bird protection areas 

• International habitat protection 
areas 

 

     

�

Ñě��	
 è¹,įĨć��
Tekst starter uden 

punktopstilling 
For at få punktopstilling 

på teksten (flere 
niveauer findes), brug 

>Forøg listeniveau-
knappen i Topmenuen 

 
 

For at få venstrestillet 
tekst uden 

punktopstilling, brug 
>Formindsk listeniveau-

knappen i Topmenuen 

Vindmøllerejseholdet - Naturstyrelsen SIDE 10 Vindmøllerejseholdet - Naturstyrelsen 

Restrictive areas for wind turbines 

General landscape protection zones 

• Coastal protection zone (300 m) 

• Village church zone (300 m) 

• Ancient cultural heritage zones 
(100 m) 

 

 

 

     

�

ÞÚ¤¦�
Tekst starter uden 

punktopstilling 
For at få punktopstilling 

på teksten (flere 
niveauer findes), brug 

>Forøg listeniveau-
knappen i Topmenuen 

 
 

For at få venstrestillet 
tekst uden 

punktopstilling, brug 
>Formindsk listeniveau-

knappen i Topmenuen 

Vindmøllerejseholdet - Naturstyrelsen SIDE 11 Vindmøllerejseholdet - Naturstyrelsen 

Restrictive areas for wind turbines 

Forests 

• Most forests are restricted 
areas for building projects, 
incl. wind turbines 

 

 

 

     

�

Ă�cwfr�

	
 Ąí,¿Đĭĩ,ıĭ,hTech

rcw,ĬĸĐ,Ï±=Ļ�þĸ;W��

Tekst starter uden 
punktopstilling 

For at få punktopstilling 
på teksten (flere 

niveauer findes), brug 
>Forøg listeniveau-

knappen i Topmenuen 
 
 

For at få venstrestillet 
tekst uden 

punktopstilling, brug 
>Formindsk listeniveau-

knappen i Topmenuen 

Vindmøllerejseholdet - Naturstyrelsen SIDE 12 Vindmøllerejseholdet - Naturstyrelsen 

Restrictive areas for wind turbines 

Infrastructure 

• Airport safety zones 

• Major roads (highways) 

• Railways 

• Gas distribution lines 

• Power lines 

• Existing wind turbines 

 

 

 

     

�

Ļ�þĸ�Ė¤�
Tekst starter uden 

punktopstilling 
For at få punktopstilling 

på teksten (flere 
niveauer findes), brug 

>Forøg listeniveau-
knappen i Topmenuen 

 
 

For at få venstrestillet 
tekst uden 

punktopstilling, brug 
>Formindsk listeniveau-

knappen i Topmenuen 

Vindmøllerejseholdet - Naturstyrelsen 

Potential areas 

Zones that are not restrictive for wind 
turbines are potential areas. 

• Some restrictive zones can be 
subject to change, such as housing 
zones…. 

 

     

�
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G�ĆłÐĀŇ%��
¾��Ó	�Ð	
 ñ��

�

(� ¼ÓÐÎ®ÀÉÆÐÌ® ĩĞĨĤ® ĂĨě�ĪêēöúęąĘöĠĨ�;�

(1)  ŢɻϨɳͳ�  
Ê� ШаЫЯǕaî˽~΃  ̌
Ê� ˶ʾ1˶ʔ1��1°Â��£`_µ�ÂËĞ͓c΃;~ͧYy>zî  ˽
Ê� ωŕ 30 Ǖdª��·�a˂ʿ~ęyyШыШЬко�Â�cÖͶɷµ�ÂË~Öǳ

a΃;~ͧYy>zO 
Ê� µ�ÂËêƖad1ˇȺcεοtȾ΃cºÈ¡¥È�rͧ?O 
Ê� î˽c˕Ƿd1�§Ä�Ëŀˑ~Иqzȏï>~Pzg^Ons1Ўư^ϣ>Za=

>~Pzsqa1Ўưc¦Ë�aš}os΃;~Pzw?aky>zO 
Ê� ¢È·Ë�êƖcż]ræÞOɏλd��Â�¥tÆ��BxrŲ>š}oC=zO 

(2)  ΎɅ �̀ ¿ËÆ�Ë¹˽é �ͪ ½ÈÊ¢³¥�ʈ 
(3)  ģ� ƴ� С×Ɗũ̀бΙŏƚТ 
Ê� ª��·�cˇȺd1���£��°BxЛ}xn]>|>|ƸǶPzg^CĪɜzO 
Ê� ³Å�£aZ>yd1ЬЧЧkWc΃ďc΃;rͧ?C1×ĻdШЬЧЧkWa`zO 
Ê� Ţ˽cˋǲd1˗ɕtИǜaʲYsɕə~ИŀˑС100%êÐТ]ˇ˄Pzȓ  ͨ

! ʷˆŶřɻtˇ˄˙ŧʊ��cʭǜΑ̕~kyɏϏņPz 
! ̏Îˇ˄]ʋīϜ~ÑIzOС30ы60ПТ 
! ��¡¹ģ~̀ŁPzϧa1�È�ÃË£cζƻˆ̐rı˙k`CxÛˈ~ăPO 
! ���£��°cŦʋϜd70Пn]ƸǶŝ͉O˗ɕc��°rƸǶ]azO 
! ˆd1ˇ˄^µ�ÂËСˆ>̉ʊТ]m^�_cˆ~ŶřPzO 
! ƁƇ~Ǳ˖ksAʰd1̝45+]Ⱦ΃n]ȌYyFzO 
! ˇ˄Ʊ]d1��°C̀ŁPza=sYy1ÛBP1̌ ˄Pz1̔ a`zcЪǋ  ́
! ˇ˄a=sYyd1ˇ˄ĶaǴQÛˈLozc]1Ϛʔ̐~ʧĽPzg^d`>O 
! ˇ˄awzȢ��d1Щʄϲcͧ́~̦ya{>aky>zC1TcɈcùˆrŶ

řky>zO 
! ��¡¹]d1Ŧʋˑ~;̓k1Ǒaŀˑcw>ˇ˄~Lozw?®�È~ŶPO 

Ê� ͵Ƨks´É�¤�ËÄµ�ÂË 
! ƁƇɋȍcś˪̀dãŜЩШЯЬãÊЬЫЬÓǐO 
! ��¡¹dPly�Ë£ºË�ÀÈņk1̔˕tºÈ¡¥È�CktPF΃;O 
! ��°dǕϧЬЯЬЧчС£Â��ЩЪЬŞīТ~ü˙ky>zO 
! Aʰd1Ⱦ΃BxШШЧǜ]ſοky>zO 
! ��°C`F`YsɈ˙cª����°aϚʔµ�ÂËrʵďСЩыЬɂīТ 
! ˇȺd1��°t}x`_cʦšdĪɜ`>OÎˤƁƇa=zˇȺ]��¡¹c΃

;~ɯͿPzO 
! gg]c̔˕d1µ�ÂËȾ΃co]1«�°Â�Èdõʉ̥š]̔˕ky>zO 
! Шµ�ÂËȾ΃]̝ЬЧkmc«�°Â�ÈaοʰPzg^Cŝ͉O 

Ê� }xcŦʋϜdЩЧПn]OT{êÐdǢaśe`>OǢaśeyrĄ̔Öa˦ϘP

z^Œϰ`sqO 
Ê� ɂɗ]cƯ̵dnt`>O΃ďd̝ЪĕЩŋÏĤСЩкW�Â�Т 
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pzunzmĂ=·Äjcrzăĺ�

Søren Nymarks Vej 25A  
DK 8270 Højbjerg 

Tlf.: +45 86 299 299  
 Fax +45 86 299 888  
 www.eurotherm.dk 

Products and Solutions 

                Type 
  
Plant size 

Wet 
Wood 
Chips 

Dry 
Wood 
Chips 

Straw Bio-
waste 

Wood 
pellets 

Bri-
quet-

tes 

Eectri-
cal 

Boiler 

                
500K – 1MW         X X X 
1-2 MW X X X X X X X 
2-4 MW X X X X X X X 
4-6 MW X X X X X X X 
6-8 MW X X X X X X X 
8-10 MW X X X X X   X 
10-12 MW X X  X X     X 
12-15 MW X X   X     X 

�

���
���


�

���
���


�� ���
��	

�

����

��
���

��
���

�

Ę²35ixd_mztjcrz�

Søren Nymarks Vej 25A  
DK 8270 Højbjerg 

Tlf.: +45 86 299 299  
 Fax +45 86 299 888  
 www.eurotherm.dk 

Hovedgaard District Heating - Peformance 

Total efficiency   > 108% 

Biomass fired  
4 MW plant  
 
 
Boiler: 4,0 MW 
Condensing Unit: 1000 kW 

�

÷Ã�

�

Ê� ÔħZ[hjcrz� ń25�

! jcrz� ń25�

! ïô��� �25�

Ê� ď��ø� ����ľč~Ô×A���937Ŀ�

�

Ě¶ĻÑ�

� �

� �



 17 

)� ½ÂÌÑÒÐÓÏĩûěąčĢĊė�ĪêąęĨčrĜĨĉĨ�;�

(1)  ŢɻϨɳͳ 
Ê� Ó˟£�°c�·Ë£СϻĻ1ˆ1ʋТºË�Ëíɰ 
Ê� ʂşб 1991BxΪЀʛ;ʮ  ʋrˆr 
Ê� ˷̈Ϧ˦aϚʿ~̸a1ΪЀʛ;ʮ~˙>yĞyϻƥņk1́ØǺ^ʀ˺ǺCˋǲO 
Ê� Ư̵d1ʭˆ400ÏŞ1ϻĻ560ÏŞOÓ˟22�ż140�żcΝƒ 
Ê� 300ÏŞ~;ʮÖ 

(2)  ΎɅ �̀ �¹�£Ä�°˽̈́ů 
(3)  ģ� ƴС×Ɗũ̀бВ˚ŰÚТ 
Ê� �·Ë£ʭˆºË�Ëc¦Ë� 

    CHP���§]cı˙Cƈɗ 
    (̂ʭʋ)~ƁƇˆþ̩]ϼͳƳk 

Ê� ˆ�È�Ë®�Ë�бƁƇˆþ̩1ˆâȩŵ1ªÄ¯1ʭˆºË� 
Ê� ͵@zņCϚͳOAϝ~ȃΖPzO 
Ê� Ư  ̵

Ê��ÃËÈÂÈ¤a4.6ÏĈcʭˆºË�С2007-2012Т 
Ê�®�ÈÂÈ¤ 1ÏÓǐcʭˆºË� 
Ê��ÂÈ� 5Ï�·Ë£&  ̂ SAPa 
Ê�¢È·Ë�]d 3200Ş~Îã]Шɂa̔  ̞
Ê��Ë®�ǎ13,500 �·Ë£&ʭˆºË�Ëб�È�Ë§�£]͵{z 

 
gmT^t[hĂ=Tkz^ônzYzàÅ�

Smart Metering 

Optimising 
operation 

Valuable regulation 
of behaviour 

Improved customer 
relations 

Efficient 
administration 

� $�!$�"#�

�����
������

�������	�

�����


���
�� �

Production Fuels  Distribution Consumer 

 
Excess heat from  
industries 

 
Wind energy 

 
Solar energy 

Waste 

 
Geothermal energy 

Bio fuels 

Oil and gas 

Coal 

�� �� �� ��

�

Ě¶ĻÑ�

�
�
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7. ¼ÍÆÐÈī® ¿ÆÐÔÊÄÆ®ºÂÐÉÓÑ® ĩøđĢþĨħĂĨĕąħúĨĖąĪ�; 
(1)  ŢɻϨɳͳ�  
Ê� ȝ̮ŝ͉�§Ä�ËaZ>y1Ö̌`̌ƋBxcľͽcǴͳǺBx΃̌L{sɻϨ]1

ˁȺ]˰ΒaÙYy>zO 
Ê� ШаЮЬǕaĞża21�Ȏ΃̌L{sƁƇ�§Ä�ËɻϨCΩʴO˓ ƀd1Ğża8

�ȎС�¹�dTc1�ȎТO�Ë®�d8ţc���®O 
Ê� ˶ʔ�À��~ƝɻaŲЉͼʐ̒C^x{sOT{n]d�§Ä�Ë~ΕżaÿƦk

y>zˍȅtYsC1˶ ʔ�À��]�§Ä�ËCɜ`F`Ysg^]͵˯kCƢn

YsO 
Ê� nQÎˤd˱�§1˶ʾtŔƥĻ̐kcÿƦ~ʪxPg^OŔƥĻaZ>yŒϰ^Ȅ

ly>sãCƗFШаЮЬǕagcw?`̷̥~úYsOɏĮdÆ­ËʟŁCÖǳt

YsC1_?tYyĥ˗ŝ͉�§Ä�Ë~ǘIzBCΐЉtYsOo�`CʊαaΈ

ozƋCϚͳ^Ȅl΃̸ksOTcǮ1¢È·Ë�ŠƁagcw?`ͧȱc�¶Ë£

~ǯx{z̷̥C]asO 
(2)  ΎɅ �̀ �È¥ËÊµË�Ê�Ä�ÈСGunnar Boye OlesenТ 
(3)  ģ� ƴ� С×Ɗũ̀б˨ǉǾƥТ 
ČĦęĨÿê�pøđĢþĨ±°°¯ê�eéæÚç®

Ê� ЩЧЬЧǕaĥ˗ŝ͉�§Ä�ËШЧЧПaPzȱǛˮɶd¢È·Ë�a^Yyº

Ã�£CƘa>Oņ˶ˇȺdИĀ]ȏaĝyaFF`zÞdīBYy>zOƁ˔ʭɋ

ņdøxBcȏ~Ȑu1Б>ɿq`e{e`x`>O¢È·Ë�CÓ˟~ˌǢk`F

yd`x`>OżģŠƁaTcʵďd]ay>zO 
øđĢþĨĂĨĕąéæÚç®

Ê� �͓ƳǞ]d�§Ä�ËaZ>y_?tYyŚy̥�]͔>B}Bx`>ˍʗOŀɠ

C=zBīBx`>rcaȕ℃dkaF>OíɰBxc�¤ª��d1ƒzsqcr

c`c]�ËÄ�^`y=ny͔>g^]d`>Oˁ Ⱥ]˰ΒaÙYytzg^Cĥ

˗ŝ͉�§Ä�ËШЧЧПa`zλϊt^̿@sO 
øđĢþĨôĎēöąéæÚç®

Ê� �¼È³ËÈcǅϦOˁ Ⱥc�¤ª��OƺϤƳµÂÈ¡��awzˁȺ�¤ª��O

żCϻΈ]cˁȺ˰Β~ϦƢOЩШBȎcÆË�Ä�§Ä�Ë�¤ª���È�ËC

΃̸L{1żŴc�È®�ºË�ÀÈ�È�Ë^υŁkyʟŁky>zO˰ΒcɏĮ

d×aˆı˙aZ>ytYsC1�È�Ë΃̸~ɻaϻĻî˽C�§Ä�ËaZ>y

ΎɅPzÞCʚ˩a̼Ńèex{sO 
Ê� ШааЧǕéażC˱�§®�È¤~úy1Î͓ʣΣ̀dϻʊȺaÐÙoL{ΐϝL

{sO 
Ê� ʉϧ̷̥^ğ˩̷̥^?nF>B`F`yÎɃ�¼È³ËÈrĆÜksC1�§Ä�

Ëŀˑ®�È¤dʃYsO 
Ê� gcw?`̷̥CǴͳ^żaēaBens�È�Ërǰʟk1�¼È³ËÈrǰʟk

sO 
Ê� ņ˶ˇȺ]ɋȍky>zƳǞaĥ˗ŝ͉�§Ä�Ëcˆı˙~Pzw?aēaBe

zOżdˆı˙aZ>yĶǕwyŀˑ~ÐIzÞC̼Ńèex{y>zO 
Ê� żģaЯBȎc�È�ËC=yШыЩţcǑń̀C>zO1ɂШЧЧЧãócHPϩ

͹̀C>zO 
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Ê� �È�Ë]c˰ΒdˁȺtC1Ƴ~΂b˰ΒPzɈBxɑȺ^`zOÃ®�Ë¹a=

sYyc˰ΒCƗ>O 
Ê� ¬Ë£¶È°1ƚϱˆı˙cȦχ1Ƨɦ]cȴ͇1�ÃËÈΆɍ˦ͧ1͍ʕ÷ƸΚ�

¸¥Ë̐cϦĐ~ͧYy>zO 
øđĢþĨħĂĨĕąħúĨĖąêMÚħOréæÚç®

Ê� �¼��cw?`̷̥BxcȯȪ]ψŴL{y>zO°Æ���£awyɵ3`ȯȪ

C=y1żcƖϔŸ÷BxcȯȪr=zOɑĖÊµÂÈ¡��ĠaЩЫţc���®

C>zO�Ë®�CɗϓO®ÃË�¤ª��~PzsqażBxÝ̓~ΠYy>zO 
Ê� ƁƇ�¸¾¦¡�^υȭks>^ǸYy>zC=nyÞýd`>O 
Ê� îů˧ϡШЭЧЧã1ЪЧЧDKK cîΣ1îůadШǕaЫŶcîƊΊС®ÃË·

��ÈТCǃFСģƴdEUcª��̦ʨcŅqÊ¤� �¨²Ë�ÀẸ̀åÊ��

ËÄ��cΈkÊÓ˟˩˖ƍŲЉÊ�¸¥Ë̐c̣åТ 
Ê� ͘>ãϋC���®a`ys>^Ǹ}ozw?a1�¼È³ËÈt�¸¥ËŖĽ̀a

ēaBey>zO 
�

Ě¶ĻÑ�

� �

� � �
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�� úĨĖąAêi�1�¡xėĤĄ÷ÿčħĂöčĩºËÆÄÒÊÂ�Ī�;�

(1)  ŢɻϨɳͳ�  
Ê� żģЮЧЧã~϶˙PzǠ΃Awh�È�Äî  ˽
Ê� СǠ΃ÊϦ˦°Æ��Ê�§Ä�Ë^ʋ˖ƍaBBzϦ˦Т 
Ê� ШаШЩǕ΃  ̌
Ê� żģЫ�Ȏ� Ó˟ȷ�Ȏaȯ˽~ɑPz 

(2)  ΎɅ �̀  
(3)  ģ� ƴС×Ɗũ̀бͻ˚ðÎТ 
Ê� �Ë®�ǎd1ƼɜAgz]=|?ƎʋÊʍʻBx�Ë®�~ƪzȾ΃aPzg^C

¸��ÀÈO 
Ê� TcÎZa1�Ë®�ʯǇa6URBAN MEDIASPACE AARHUS7~ȼ̗ky>zO 

ŢȾ΃΃;dʊċƓŁawyƼɜʋóC=Czg^~ĶȨ^ky΃;L{y>zOġ

÷˩ad 
Ê˓ͧcƈʵwy2.5MИ>Å²ÄcȾ΃΃;ÊǠ΃ 
ÊʒŜaʋϤ^¶È°~Ǡ΃^Tcψ˙ƈʵc΃; 
c·§Ë�ºÈ£~ͧYy>z 

Ê� ŢȾ΃cw?`ʖǇcϦ˦;˞dr^r^=YsOTgaʊċƓŁawzŒϰÝʮB

xʋϤǠ΃CνĽL{sOørk`e{eʋóÐɄ]˝dƘa`ͫƲCĪzO 
Ê� ʋϤdʢϾʋóCÐɄksɈaπʠawzʒǉʍʻϫɿ^ϥϢɈaǉcʋ~ȢĪP

z¶È°΃ďСЭƈТɴȈL{y>zO 
Ê� ʋϤdЙϊ`_˗ȅ̜~ϖȆks΃;a`Yy>z 
Ê� ʋϤc�³ÅË�ÀÈaZ>yd¢Ë�Ë�¾¸ÅË�ÀÈBxψ˙ƈʵ~Ȩ˼k

y>zС_c��¸È�1_cócЇǜCȂƮL{zcB̐ТOǎ^kydʋϤd]

azte̯ǹɈcoaks>O 
Ê� żCȨ˼PzʋóÐɄ~r^a΃; 

� ÊЩЧЪЧǕadЪЧ�È� 
� ÊЩШЧЧǕadШЧЧ�È� 
~ƈʵa�¾¸ÅË�ÀÈ~ƯȾky>z 

Ê� ЩШЧЧǕc�¥Ã�СTCC cA2 c»¢Ä~ȤȗТOTc¢Ë�~r^aʋϤcϥ

qz̖Ź~�¾¸ÅË�ÀÈ~ƯȾOƁÑʋ1Ɓǧ̐ɵ3`�Ë�~˫yι�]�¾

¸ÅË�ÀÈ~ͧ?O 
Ê� �¾¸ÅË�ÀÈçɠ11.8 ºË£ÄcʋóÐɄ]ʋϤ~ϥqzcC1ɏrơǦ`

ƈʵt^̿@y>zO1.8 ºË£ÄdЩЧЪЬǕɈʿ]ǕШŶ1ЩШЧЧǕ]ǕЬŶ

́ǜc˦˗CÝȂL{zOT{êÑcʋóÐɄ]c̅ēdЇǜCƗF`yPb1ψ˙

ÐΛ͛CИF`z^̿@y>zO 
Ê� ǉcʋórÎƮÅ²ÄrĄYyAB`>^Ɓ˭ʑÑa̶Czŝ͉ǺC=zsq1ǉc

ʋó~ÑIzg^d̿@y>`>O 
�
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�� fzfT½ºÇÇÂËÅËÑ®»ÆÍÒÆÐ® ĩôĖóĢĆGbtøđĢþĨćĦĉĨĪ�;�

(1)  ŢɻϨɳͳ�  
Ê� 1978Ǖa΃̌1�Ë®�ǎŴ1΃ďȕ℃500ĕĤ 
Ê� ɰŃdêÑcЫZ]1�§Ä�ËƒÐIC9ĹO 
� -ǟɬˊŶř1ŶřȊˣ  ̐
� Kǟɬˊ˄œĩ  ̞
� /ƁƇĨɋȍСƈǖ΃ďТcψŴ̔  ̞
� MƁƇĨɋȍСı˙ϓТcȯȪÊͯľ 
Ê� ͍ʕ÷Ȏɑ]=y1ϚͳÞЃd͍ʕ÷įȻC=zO 
Ê� ƁƇĨɋȍd1935ǕǦsyBxcƯ̵C=z 
Ê� ϽŴıÞɰ]=zOψŴΣd˄œŦqyı˙Ⱥ]Τ?O� ı˪CƘae{eı˙Ⱥ~

ÑIzOСřĝdϻĻcƒϻвɋȍcı˙ȺТ13000 Ĥ/1 Ì]=YsC1��£ôʪ

ky7400Ĥ/£Èn]ÑIs 
(2)  ΎɅ �̀  
(3)  ģ� ƴ� С×Ɗũ̀бƿɟ˛ųÚТ 
��ħ�e®

Ê� Ƙa`ˮ˩dǟɬˊĩ˕]d`F1ɋȍˆþ̩a=y12030 Ǖ~ˮɶ^Pzɋȍˆ

ʴc͊˶ʾ­�ÀÈa=zO˓ ƀ9�Ȏ]ˆþ̩ky>zOǟɬˊˇ˄awzˆþ̩

dgc�È�ËcoCșYy>zO 
Ê� ʆǕ�§Ä�Ëŀˑ��°C̼ŃZex{y>zСˆϜ] 8Mwh/ǕТгı˙̀c˱

�§��£Λșcǧ]Ư˓PzO  
Ê� �Ë®�ǎcĨɋȍ�§Ä�Ëc 25ПôʪCΐЉOƒϻ 20П1ƒˆ 50Пы1Æ�

5Пд 
ăąċě×�xX�®

Ê� þ̩ϖ̔ϣ=136km1ãŜ32Ï5ŋãc95ПCǼǾ~śezСϣ>ʂşC=y1ǎ

ʉcąЈȄC=zТO 
Ê� οˆ«�°1˯ǫ1mСͧa2ɗ1Ȍy2ɗТ1100ы120ǜcʭʋ~ϖοO 
Ê� ϖοſĻ15ы25barС2.5kg/cm2гɂɗcʋϊſĻ^ŢÕТ 
Ê� 1ȋǦsyɋȍΣгǔƂ130ÍС40ƃТ]̝26ÏĤ/Ǖ 
Ê� ϻĻþ̩d54ÏMWhС2400ÓǐīТ 

СˆʴТ� 9�Ȏc˦ˆ°ÂÈ£ûoy1nt70Пd˶ʾ]=zOǟɬˊdnt20Пɖ  r
˶ʾĵʪ;˞^ky1ÇÂ1��°cı˙~;˞ky>zOTcsqcĄ̔ǝ;

˞ÖС1ɂǦsy£Â��66ŞīТ 
� � � � � 2015adùĸϻĻawzϻĻµ�ÂËС80MщТ~;˞ky>z 
СǟɬˊŶřТ 
Ê� 150 Ï£ÈСÎ͓ƳǞǟɬˊТ140 Ï£ÈС˘ɰǟɬˊТгЭÃ���Ä�È�Ë^

Ш˄œ�È�Ë]ĩ˕O2022Ǖa60ПcÃ���Ä~;˞O 
Ê� ˇ˄dỒʦ˄]=zsq˶ʔcèĽÒͳ1˦ˆ˺Ą]azOСɂɗ]d˘ǟdƆq

̌yĩ˕Pzsq1̌ ˄kaF>˗�¸ˇ˄csqϚʔ̐èĽǴͳa`zгßϚcˁ

ДдТ 
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<`�wSR®

� ɂɗadĞF^ͽYy͔>m_Ʀƀk`>ɋȍˆþ̩ÞɰСî˽Т]=y1ÁËÆ

�«ˎˋc=yȽ]1ɂɗadPdadɨèB`>��¡¹BOÁËÆ�«rɇdĈ

İɋȍ]=YsdQ]1_�`˕˛]gcw?`��¡¹CɉŗksB…ūC=Ys

CäŶd˴zg^C]a`BYsOɂɗ]rĜˆʋС��1ʋϊ1Ñʋ1ϻĻТ~ϖ

̔tϻ̳]οzC6ˆ~7^>?˦ȂC˗n{`>cd`S`cBO 
ƘʸɚrBZyd�¸˄œȾ΃cˆ]Aʰ~ʓBky̾ãȾ΃cЏŨaüYy>sC1

�����ÈCxo]ɌȼɈaͱȷǎ˝ɚ]šŢȾ΃~ZFYsɈa`F`YsO`

SB1>>ˊdʃP^>?6̬ƸƈʵСдТ7C`>sqBr1>ZrˮcĶc��£

eByʊaky1ZFYydƏk1ZFYydƏky1>ZcϧaBƿL>CƘÞ`

rcCPyx{yascBrÊÊÊOСƘʸcƋšdʭʙèλa→òȾ΃ZFYsc]

ʃksg^ad`zТ 
äg^Z1äŶcͷƷ]…ūʥF̓>scC1>|>|`ˊ~̥oš}oy��£~

ÑIzO^>?˦Ȃ]=zO 
ɂɗ]d1Ŏ̞ņP{ePzm_��£dÑCz^>?̿@C×ʠ]=zС˿rŦq

yТO 
ηɰrͱș̌ŴwydŎú̦ŴcȽCÊÊÊÊ1^`zOϾĊFL>Bx`cB1ͱ

šLoz˴ǾC`>cBO=zdPdı˪Cɽk>sq`cB1ǀ`F^r1��°1

ÇÂ1ǟɬˊ1ϻĻ]ˆ~úz��¡¹~ª����°rŦqy˰Ǧ̙Ƶa̔˕Pz

¨�©�tͱš��¡¹cϦ˦CɂɗwyύBaχ�]>z^͵śex{sO 
� ɂɗaȓͨC`>}e]d`F16ƗɵņP{eϝCBBz^>?7Ǹ>ιoCT?

Loy>zcBrk{`>1^ZFxFǸ}L{sO�È�Ë~Еüks©Ë¤��

¡¹^ψΰ̔˕�®£��¡¹]1ȇǷL{zͱϷ̜cŲЉdͼʐ]azg^~¢È

·Ë�c˦ˆ°ÂÈ£cÞýdȴ@yF{sʊCknPOkBrô��£]1T{d

ƿL>��¡¹]=Yyr1̿@z��Ë£CĞ÷Сî˽]d`F1ż1żʉcТ�

�£^ā˪cͷʿBxĪ˦ky>zBx]d`>B^rȄlsO 
ηɰɻɫ~ƺϤ^kyas˿cr͸@C=zg^]PO6ɂɗcηɰɻɫdŎɻ͉~ɱ

ϭn]νʎkyaşɠ110 cúɰa 10 ̃cĈİɻɫCǴͳ^`y1ηƳdωĸȕ

℃aǿnL{sOTcΞìdηɰɻɫǄa=z7^>ZrΞqx{yanksO 
� ɂɗcϻÞυr6>|>|`ϻĻ~?nF̥oš}ozg^C£Ë�Ä^kyСż

c1żʉcТ��£ôÑaZ`Czg^~̿@yF{{e1ȉ3CƖżaͧYy>z

Ɉa6ƚϱĜυȭÎɈÖɿ7`_^>?6î˽ci^g|łƮ7cocͷʿСдТ]

ϪͿur_ac˦ͪdk`BYs^dǸ?c]PCÊÊÊOЌ}Fe1ϻÞυr1Ơ

øaky>|>|`�§Ä�Ë~̥oš}osx>>cB~ɯͿPzsqaśèÎɈ

Öɿks�t^gTBa]rǸYyF{y>zg^~ɔǬknPO�  
 
� ʃɰarBB}xQ1ɾκky>sta1ƕБcKuT?rȄʹ]ksO 
ʆɂ1=c˥͎cÖ]�§Ä���¾aæÞL{y>zƤdƽȶknPOɂɗc→ò

̈́cãrɂ3˄œǟɬúɰaІǤYy>zdQ]PC1Ǫƞxad1�¸~ˇtPС>

x`>ˊ~ĩīky>zТ^>?wy1żʉc�§Ä�Ë~ZFYy>z^>?ȃΖ

Cʳu=i{y>zw?aȄlnksOЌ}Fe1ɂɗcϨẰarTcw?`ɂC

ɜzg^~ǷlnPO 



 23 

fzfT»=å�«�ĮühuSdM^ync^ľ�!97D 6ĂĿ� Ě¶ĻÑ�

� �

� �
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� �
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G�ĆŃÐĀŇ%��
¾��Ó��Ð	
 æ��

�

��� ĂěĈ@�;�

(1)  ŢɻϨɳͳ 
Ê� �¹�ǎ 
Ê� �¹�Ê�§Ä�Ë��¢¸Ë 

(2)  ΎɅ �̀  
(3)  ģ� ƴ� С×Ɗũ̀бƘˠŭƥТ 
ĂěĈC¥®

Ê� 

б
�� ¬¾Ëʯwy�¹�ǈaÐϯO�ËÅÈʈaĪκ@x{zO6�¹�ǈkw

?gT�äɂ
	%
d΁ǷPlaɂOǬuaǬYsϺCϬYyǈʉrų�]>nPOn

s1®�ÃËψŴî˽CǎcψŴaĬyɎ}y1ɜɐ=syBx®�ÃËcˇȺ~С˶

ʔBxТʤņƙ˃��1ª����àͧ]azBx]PO7�

Ê� 1
б)�� �¹�ǎǗ͑Oǎϣ^Aî>kyǈcƯȁ~ñ?O�ºÃ�t�ÂÈ�Bx

ǈc͍ʕcΐЉ~ĠɑPzîΗt�Ã�Ϲʉ(		ãcśeĝ{̐Aǵk>ɵƥOǎϣ

6�¹�ǈcΐЉdãŜcʠƜtOȊǮ1�ŋãm_>sǈʉCηɰ~ky>sC
/�	

Ǖéc̦ʨŒɻС��Ä�À��ТcǮ1ÑcС͘>ТÓéCɗǈkOλЂ]dʆǕ


«Ë�È£QZʪǀk)�		ãm_aO�¹�ǈd˦ǅCΐЉOTg]®�ÃËψ͒

cęƯ~ƯȾPzO͒ͧɈϧ~ )� ī˵̴Pz`_kyΜˊÊãcʠ{~�¹�aŤ

e1ǈ~ϸ{y>s̀͘aǈaõo`Cxɗža®�ÃË]ςYyrx?O�¹�c

ǥor=ynPOͺĜ1ηɰOru|�͍˃�§Ä�ËOƁƇĨɋȍȾ΃t˦ϻad

ǎrĻ~ĝ{y>zOʉϧcŁar͍ʕ÷cǩĹrϚͳOğ˙ή~ϻʊ͍ŁήņO®

�ÃËcˇȺ~ƙ˃��ņOg?>YsŚy̥oC¯ÂÈ¤Ļa`zO7ΧŲö※ʈ

м6͍ʕˑd07е6
		П͍̌t^ɩǌCʀ˯=Yy1żcȽϞ]r=y1̂řĝИ

>^g|Bxô>^g|aͯy�C=zO�¹�ǈrͯy�~kyrxYy>zO7

ΧŲИɺɚϣм6ǎcȯȪdд7е6϶˙ĺĪOǎrÎãcȕ℃ƳOСˆ1ЏĻ˦ϻ

ÞɰТO�Ä®�dãŜ)	ÏãOǈBxcãŜʠĪ~ɿqzsq1�¹�aõ�]�

Ä®�]ēF^>?ϐȗ]azw?aȯȪPzO7м6®�ÃËcˇȺaƙ˃��~

ü?ȓͨdд®�ÃËcˇȺdż˘Bд7е6¨Ä��Ë]Ɂaü}{y>zȓͨO7

6²Ä�ËBxO7�

Ê� ǎǗ͑ͮȏcƚϱĜ˦ϻ͵ƧO�ËÅÈ6ШЩЧущOğ˙ήcϻʊ͍Łή(Ş^ϕ

āήcŁĻaOЩФЪс]ʳęϻOƒϻĀɩ^΢ŚĀɩ^cªÂÈ�~oy1
 Ɉϧ

K^caƝ̝k`AksOС¤� dŻƮĀɩ΢ŚĲǜТ͍ƳʣΣ~̿@yª�¡Ã

ËcƾĝrɯͿO7�

ĂěĈħøđĢþĨôûČĚĨ®

Ê� 
(б		�§Ä�Ë��¢¸Ë6ĥ˗ŝ͉ С̀Ã���Äŝ͉`ТəȺ]Ǡyy>nP7

6�ы,			ãϵ?74˓ƀ�ºÃ�Bx(ы)φϧº�ÈǊc�ZcǈBxǈcȘ@z

ŲЉ~Ġɑ1ȐϦPzsqƘƧÊʉϧÊƧ˗ (	 ãCʶƀO54ȴ͇°Æ�Â¹Êзн

°Æ���£
��ż56gc��¢¸Ëd�§Ä�ËŀˑÊƙ˃��Ê�È�Ä�È

£ɰŃ`_cřĝ^ͯľϝ]Ȉy̌Yy>zO76ǈadЫZcƁƇɋȍȾ΃C=y1

ǈcÖ]Ś{sÇÂ`_~ü>1ˆþ̩~ky>zOˆϼͳcЮЬПșYy>zOЏ

Ļ˦ϻdϯÐaШШƈ1ʝÐaШЧƈOōĎaǠYy>zOʝÐdεοaņ˶ˇȺ~
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üYy>zBxTcī~˦ϻky>zOg?kyǯx{s�§Ä�Ë]�¹�ǈcǈ

ʉdÎãǦsyХЪч126( ~ĵʪO¢È·Ë�cǔƂCШЧч]=zO76˦ϻtˆ

ı˙dɁƦcȓͨ~üYy>zOŔȺcÇÂr¬Ë�ËcϓŮr¢È·Ë�a=zr

c]PO¢È·Ë�d�ÃËÈ˘ɰϿŬ^kyŚy̥o��¡¹~ɴ̗Oǈ]dͱȷ

cȾ΃]īȵky˦ϻtˆ~úzO�Ã�¤̔˕dżOżcȱ̒]ϻĻî˽]d`

>O7�

Ê� żdɢ̥o~1ƁȽdˮɶČytP>OǩĹC=z^>?g^O�¹�ǈd͍˃^

Ġ˗PzO�§Ä�ËȰϿ^�¸¾¦¡�«ÇËOƿL`͍īte_ǔŭtƳȿ~ƪ

ys>OƘa`ŲЉ~ͼʐPzadĈãcĻdƿL>e{_1Ƒ~=Iz^1doĪ

P΅]`>Cˋİ`ƦƀO>|�`̿@C=zBxOƗɵǺ~͵os>O� � ƘƟa

`ǈ,Š3cȹņÊʂşÊ˖ƍC=z,Îǎʉc̿@,ɖɜ~Ɠ@s>,е� жцф

ффцхтчъ� пцффцхУпцфшхтчъ� τ΍�»¦¡�4̦ʨȈϣcɈ

éaüYy>zͽ͞cÖaǴͳ`ͽ͞C͵ZBx`e{eú{e>>5� Ћc͵@z

ϨĂ1͍īc��¢È¡�¡�͵ZezcƘÞOȼk>ϨĂ̗FС�§��ÀÈТϵ

nzƋСsaʼ1gsZ`_ТБÞcƋ]ΗΔC˗n{zOtzĻC˗n{zO� � �

ÃËÈ�¡��£1̱cża`zsqa1(	(	 Ǖ]ЏĻ˦ϻ1(	�	 Ǖ]ĥ˗ŝ͉�

§Ä�Ë
		ПCˮɶOɛë^ky1żcȽŤǺcABI]Śy̥qy>zO�¹�

]rōŇcϳsy=Yy1ōd˦ϻ1ŇcȽdÂ¹�ËÄɛ̝cĄΘƁƇ1ͲcȽd

ʌʒɔBxcƁǧOÂÈ¤��Ë°Oōϓ]cğˉcžƁdÇÂ͂úƁ 


 Íc?

u)īc(~ŐqzO͍ ʕ÷C�Ã�ϐƮO� � �ËÅÈc̫ɗ8Џcżkw?gT9� �

ÆË�Äcȃū� ʊċƓŁr͍īsucŲЉOƁ˔cg^~̿@zO� řĝ~_gB

xǯzB11#�8��Р�1CBB�#� ηƛä́ɰd0^̓F 6̂ЏĻ˦ϻ�Ë¥Ë7̂ ̑@zO


ƈ
ηƳOwF̓FcdЏĻ˦ϻd>>g^tC1?ucǞad̸B`>]O]r

ϠͧaЅey>yrıˑd	�	)П`ca
	ПZFwOЏĻd>>wO^ăPO�
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