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Quality of wood fuel, suitable operating regimes
of biomass boilers and different types of business
organisation for biomass projects

Heat from Biomass T multilateral, reliable, sustainable
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Central Agricultural Raw materials Marketing and

Energy Network , registered non profit association

o Coordination office for renewable resources in Bavaria s

o Founded in 1992, 70 members, 40 employees

North Rhine~

o Consulting, public relations and project management.....
regard to energetically use of biomass, bank reports=-

Baden-
Wiirttem berg

o Project assessment and project evaluation for the
Bavarian Ministry of Economy, Media, Energy and Technology

City of
o Further information: www.carmen-ev.de Straubing

o Christian Letalik, cl@carmen-ev.de *49(0)160-8575069

Seite2


http://www.carmen-ev.de/
mailto:cl@carmen-ev.de

german

cooperation WP
DEUTSCHE ZUSAMMENARBEIT

*™ "2 Criteria of efficiency
"% (i Biomass boiler A

u 2,500 full load hours
in a bivalent system

u 2,000 h monovalent
* U Heat pipeline A

o3 (11,500 KWh/m, year

** heat density in the
District Heating grid A
ulkmA 1,500 MWh

¢ heat demand by all
e T o i -:'" clients in the district
heating
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More than

380 biomass
heat plants (0,2
MW, T 5 MW, )
(with heat grid)
In Bavaria.
Supported with

investment

subsidies by

16 Woodgas CHP in BioSol Program

the Bavarian
Government,
evaluated over
/7to 12 years A
sources for
long term tech-
nical and eco-
nomical data.
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Electricity from renewables 7 a good mixture in Germany

Structure of renewables-based electricity supply in Germany 2013
Total: 152.6 billion kilowatt hours

—|

Solid Biomass: 8% of 153TWh = 12.000
GWh with 1,5 GWel =8.000 full load

hours

PV: 20,5% of 153TWh = 31.000 GWh
with 36 GWel = 860 full load hours

Wind energy offshore 0.6 %

geothermal electricity supply is not shown due to small quantities involved; ZSW according to Working Group on Renewable
Energy-Statistics (AGEE-Stat); as at February 2014; all figures provisional

Landfill gas 0.3 %
Biogenic fraction of waste

,————— Hydropower
Hydropower: 14% of 153TWh
= 21.000 GWh with 4,5 GWel
=4.700 full load hours

34.4 %
“——— Wind energy onshore

Wind: 34% of 153 TWh = 51.000 GWh

with 34 GWel = 1.500 full load hours

One third of
renewables - based
electricity supply
from biomass, but
dominated by
biogas plants (18%).
Only 8% from solid
fuels.

Biogenic liquid
fuels only have very
small relevance.
One third from wind
energy onshore,
wind energy
offshore is
increasing rapidly.
One third from PV
and hydropower.
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Renewable Energy Heat Supply in Germany 2015

................. 3,9 % biogenic solid

17,1% biogenic solid E fuels heat plants/CHP
fuels for industry '

e 1,3 % biogenic
6,4 % solid fuels ......... : liquid fuels

In services sector

11,6 %0 biogas

7,5 % biogenic
share in residual
waste

88 % bioenergy share on
renewable heat supply
means 13 % of total heat

: o e Ul 5,0% solar
demand in 2015 , e heat
39,8 % biogenic solid 1 A 7,4 % geothermal
fuels for households ' heating

Source: BMWi, AGEE-Stat, FNR 2016
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Biomass Heat Plant System T Technical Design is essential !!!!

e.g. Church: very
low demand for

heat supply Heat demand
heat load of all 2 et e @
clients = 2.000 A oo 098 O

kWA Adi ver _ : all cltlgnvflsélrlnust
factorf § ' Lol 2 0

heat load in the evaluated A
: Ask for former
DH system:

1.600 kW lh,..alll energy
consumption

(heat oil, natural

Different heat sinks gas, wood logs,

with different annual : el ectri
curve and peak load B Regard the

COOLING?! \'\, efficiency of old

Hospitals do need ;1 559 kW Biomass plant boilers and
heat (cooling) and @geswith wood chip respect the
hot water all year <7 bunker Adiver s
round A same f act 0-BOBb
conditions in

tourism (hotels, Outdoor swimming
spaé ) and e.g. food

1 | S (WC pools need the heat |""|
industry 1o "l l” - five months a year =
(processing heat) 0

Schools need the
}. heat up to eight
¢ months ayear
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Dimensioning of Wood Chip Boiler - bivalent system

Wood Chips; P& |

800 tons per 2,500 kW Wood Chip boiler with 800 kW thermal out-
year = 3.000 ll put; base load from 240 kW upto 800 kW
m? storage H | -
atthe plant  E Max. heat load at 1.600 kW, peak load >
{grwzi'n?’tg";eeks ? 800 kW and low load < 240 kW from fossil
timeabout L  [fuel boiler (@ 10-20% of total heat prod.) |
150-250m3 O

A

D

K

W

Oh hours 8,760 h
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Dimensioning of Wood Chip Boilers T @ Full Load Hours

[€/MWh]

80

75 -

70 -

65 -

60 -

95 -

50 -

45 -

40 -

75,1

13,7

Full costs for heat production

1

Heat prices (income)

® all heat plants

Hm Biomass boilers
Full load hours:
< 2.500

®m Biomass boilers
Full load hours:
2.500 < x > 3.500

Biomass boilers
Full load hours:
> 3.500
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40

- How to reduce heat
\\ losses in the pipeline?
30

"\
NN

15 A

10 \

5 : 35W/m

O T T T T T T T T T T T T T T T
0,5 15 2,5 3,5 4,5

Minimal proportion of heat demand should be 1,5 MWh/m, year.

example: 1 km of heat pipe should transport at least 1.500 MWh of
heat to the clients (replacing 150.000 litres of heat oil )

heat losses in DH should be kept as low as possible in terms of
efficiency and profitability. Target value: maximum 15%
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PARAMETERS TO REDUCE HEAT LOSSES

Heat losses in % in pipeline

40

35

Important details:

N\

U Insulation standard
U Diameter of pipeline

U Size of grid pumps
\ U Insulation standard
25 U Level of supply temperature
\ \ U Temperature spreading
20 U Hydraulic reconciliation
\ \ \ U Efficiency in the entire grid
15 U Efficiency in parts of the gri
\ NYear round operation or not
10

5\\\\

\\"—“

05

1,5 25 3,5 45

Heat demand in MWh/(m*a)
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WHERE DISTRICT HEATING WITH BIOMASS?

very good
conditions

++ public pools, hospitals, dormitories, old age home ()
++ wood processing plants with drying station, laundries, \
dairies, breweries, slaughterhouses, food industry in L
gener al ( f i s h,greénhauses, farrmmg,antecaum, '
temperature process heating in industry

++ hotels, spa areas, restaurants residential areas / apart-
ment buildings; FOSSIL DISTRICT HEATING SYSTEMS

good
conditions

+ new developement areas, densely populated

+ municipal and office buildings, schools
+ commercial areas and industrial areas

+ farming such as chicken / poultry breeding
maybe combination with solar heat and i wa s t e

heatc‘)

worse
conditions

- low energy houses

- residential areas with few houses
- small individual objects with low
heat demand such as storage halls
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