‘

iz

B EA S D FTIE

<Y

AIORIN—F ATt

Mol Bt EG U IL—T) —&

PlanEnergi, Denmark
jbj@planenergi.dk
www.planenergi.dk

PlanEnergi

IOOZFTY) avy LUk
E?)SI*)I/# DB TIOENELE

INAA TR
e INMXFHR
o KFFE
e E—kKRLT
o HhigiEAMES
« IXRJILX—EtE
o RBEANFEEFH

Danish-Japan Technology Transfer Program

Jens Birch Jensen

F’IanEnergi'




Hh:

g E R D ETE DY

Hhigh E it #A & (& ? — The movie (2:50 min)

Danish-Japan Technology Transfer Program

Jens Birch Jensen

PlanEnergi




Hh g ZHE D EHED<KY

DENMARK’s PROGRESS OVER THE PAST TWO DECADES

® Small CHP [Combined Heat & Power)
o Large CHP [Combined MHeat & Power)
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Typical design of wood-chip boiler with condensing unit.
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LOGSTOR
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End of slideshow
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Rest of slides can be

added on request.
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Desigh temperatures for central heating
systems in buildings

Country Supply Temperature | Return Temperature | Hot Water |
Denmark 70 40 <60 :
Finland 70 40 55
Korea 70 50 35 |
Romania 98 75 |
Russia 95 75 50 |
United Kingdom | 82 70 65 |
Poland | 85 71 55 |
Germany 80 60 55 |

Jens Birch Jensen
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Heat Demand Variation Model

Without heat acc.

-01-01-15 Tor 15-01-15

B Biomass CHP B Pellet Boilers
—\SaArmeforbrua

. Aa0aniil llmlllln " alan A Ot
With heat acc.

"01-01-15  Tor 15-01-15

Bl Biomass CHP Il Pellet Boilers
- \/armeforbrug
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1

Duration Curve, Shimokawa step 1 — Steam and DH

Varighedskurve for viemebehov

Max_ 5’8 MW (5. Januar 2015 1 1. Januar 2016)
L1 . + : ‘ . : + - . - .

CHP “

4,1 MW heat i
1 MW electri e

L S 16N 150 2000 2550 2000 250 A0 ASE 0N S5 D) A0 TN TSN VS 23N
T [Tmad

W Fecrais WS Polt = ot
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1

Duration Curve, Shimokawa step 1 — Steam and DH
With Heat Accumulation Tank

Varghedskurve for varmebehov
(1. Januar 2015 N 1. Januar 2016)
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Substations in buildings indirect connection-

Dimensions smaller than the refrigerator
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Substations in buildings direct connection - Danfoss
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Biomass fuel, Wood chips, what is that ?

Pde Fis

Important parameters:
Species, humidity, ash content, size and variation, forurening
(stones, steel items etc., plastic)

Jens Birch Jensen
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Ex.: 8 MW wood chips heating plant

-

Height 13 m

Width 20 m \
Lenght 35 m
Area 5000 m2

Jens Birch Jensen
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Biomass CHP — ORC (Organic Rankine Cycle)

100 % '\ 80 1o 73%
Thermal power Therrmal power 10
from thermal ol heat users
(Of oiher Pt
carmier)

\::- 181025 %  Gross elecine power
2% Therma losses (nsuldbion and

QONeIAtON K55S )

» Gross electnc efficiency: up to 25%
» Qvenall energy eMciency: S6%

-

TURBODEN

Jens Birch Jensen
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1

Relevant technical data and efficiencies of the steam turbine process

* The attainable electric annual use efficiency (= annual electricity production / 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.

e Electric annual use efficiencies are usually between 18 and 30 % for biomass CHP
plants in the capacity range between 2 and 25 MW,,.

Steam parameters and electric capacities at steam turbine processes:
* Live steam temperature: 450 — 540 °C

* Live steam pressure: 20 — 100 bar(a)

e Live steam flow rate: 10— 125 t/h

* Back pressure or extraction steam pressure: 1 — 10 bar

* Exhaust steam pressure: 0,05 — 0,60 bar(a)

* Electric capacity: 2-25 MW,

* Electric annual use efficiency: 18 - 30 %

Jens Birch Jensen
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Heat Storage Steel Tank 500 — 10.000 m3

. s N B Principle construction
! S , - Max 98 °C
- Inlet/outlet diffusers
o e we wws - Expansion Volume
§ - Water level control
} P - Temperature sensors
— - N, anti -oxidation
| - Safety equipment
J - Pressure

- Level

:
:

- S S ——
)
’

Jens Birch Jensen
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Still in development state

Pit dam seasonal heat storase
Seasonal storage
Volumes

— 50.000 -200.000 m3

Charging temperature max 90 °C
Limitations
— Lining material temperature limit
— Boiling, risk for cavitation ("open” tank)
— Area

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

Jens Birch Jensen
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