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Typical!design!of!wood:chip!boiler!with!condensing!unit.!



Danish'Japan*Technology*Transfer*Program*

?B¥�ÄİÑ¯ĩĜĻ*

 Jens Birch Jensen 

Boiler*efficiency*depending*on*fuel*humidity*and*flue*gas*cooling*temperature.*
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Design!temperatures!for!central!heaJng!
systems!in!buildings!
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Heat*Demand*VariaVon*Model**

Without*heat*acc.*

With*heat*acc.*
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DuraVon*Curve,*Shimokawa*step*1*–*Steam*and*DH*

Max.*5,8*MW*

CHP**
4,1*MW*heat*
1*MW*electr.*
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DuraVon*Curve,*Shimokawa*step*1*–*Steam*and*DH*
With*Heat*AccumulaVon*Tank*

Max.*5,8*MW*

CHP**
4,1*MW*heat*
1*MW*electr.*
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SubstaJons!in!buildings!indirect!connecJon:!
Danfoss!!

*

Dimensions!smaller!than!the!refrigerator!



Danish'Japan*Technology*Transfer*Program*

?B¥�ÄİÑ¯ĩĜĻ*

 Jens Birch Jensen 

SubstaJons!in!buildings!direct!connecJon!:!Danfoss!
!
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Biomass!fuel,!Wood!chips,!what!is!that!?!

Important!parameters:!
Species,!humidity,!ash!content,!size!and!variaJon,!forurening!
(stones,!steel!items!etc.,!plasJc)!
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Ex.:!8!MW!wood!chips!heaJng!plant!

Height*13*m*
Width*20*m*
Lenght*35*m*
Area**5000*m2*
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Biomass*CHP*–*ORC*(Organic*Rankine*Cycle)*

!
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Relevant!technical!data!and!efficiencies!of!the!steam!turbine!process!
•  The*a^ainable*electric*annual*use*efficiency*(=*annual*electricity*producVon*/*annual*

fuel*input*based*on*its*net*caloric*value)*depends*on*the*live*steam*parameters*
(temperature,*pressure)*and*on*the*other*hand*on*the*necessary*temperature*level*
for*the*process*and/or*district*heat*consumers.**

•  Electric*annual*use*efficiencies*are*usually*between*18*and*30*%*for*biomass*CHP*
plants*in*the*capacity*range*between*2*and*25*MWel.**

Steam*parameters*and*electric*capaciVes*at*steam*turbine*processes:*
•  Live*steam*temperature:*450*–*540*°C*
•  Live*steam*pressure:*20*–*100*bar(a)*
•  Live*steam*flow*rate:*10*–*125*t/h*
•  Back*pressure*or*extracVon*steam*pressure:*1*–*10*bar*
•  Exhaust*steam*pressure:*0,05*–*0,60*bar(a)*
•  Electric*capacity:*2!–!25!MWel!
•  Electric*annual*use*efficiency:*18*–*30*%*
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Heat!Storage!Steel!Tank!500!–!10.000!m3!

Principle!construcJon!
:!!!!Max!98!°C!
:!!!!Inlet/outlet!diffusers!
'  Expansion!Volume!
'  Water!level!control!
'  Temperature!sensors!
'  N2!anJ!:oxidaJon!
'  Safety!equipment!

'  Pressure!
'  Level!
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Pit!dam!seasonal!heat!storage!
!
*•  SVll*in*development*state*

•  Seasonal*storage*
•  Volumes*

–  50.000*–*200.000*m3*

•  Charging*temperature*max*90*°C*
•  LimitaVons*

–  Lining*material*temperature*limit*
–  Boiling,*risk*for*cavitaVon*(”open”*tank)*
–  Area*

•  Inlet/outlet*diffusers*
•  flow*speed*in*diffusers*0,1*m/s*
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