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SmartCHP

COGENERATING A RENEWABLE FUTURE

SmartCHP: aim and impact

Yu Wang®, Jinlin Han, Noud Maes, Bart Somers

Department of Mechanical Engineering, Eindhoven University of Technology, The Netherlands

e The EU research project SmartCHP will develop a novel, flexible

small scale cogeneration unit to produce heat and electricity from

sustainable biomass.

* The main technical novelty is the use of fast pyrolysis bio-oil

<
"o 2% - Agricultural residues,

(FPBO) from lignocellulosic biomass in a converted diesel engine.

SmartCHP process

SmartCHP System

The fast pyrolysis bio-oil will be fed into a
madified diesel engine and, depending on heat
demand, into a flue gas boiler. A smart control
unit will be connected to the SmartCHP system.

Three non-food biomasses will be
] considered for the SmartCHP system:

- Forestry residues and
- © - Organic waste
.
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Future users of the SmartCHP system

Service sector
(Hotels, hospitals, sport centres,
public buildings, airports, etc.)
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Results and conclusions
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FPBO ignitability: between ethanol (CN ~7) and n-butanol (CN 17)

* Compared with ethanol, adding 30% n-butanol could significantly improve the ignition and

combustion processes of FPBO.

Chamber pressure & injection pressure

* For 70%FPBO+30%Butanol, higher chamber pressure boosts ignition and combustion processes.
* Once the autoignition succeeds, the intense combustion (maximum HRR) arrivals within around 1 ms.
* Burn duration decreases with higher chamber pressure, while increases with higher injection pressure.

Ignition improver: Beraid is unqualified for FPBO
* When adding 12% Beraid to FPBO, the improvement in ignition behavior is very limited.
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