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Risulta che:

Frazione di miscelamento in corrispondenza
del rapporto stechiometrico Vs
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Definizione di Tmax
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dove Q ¢ il calore di combustione
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p: Per ogni valore di Z e la temperatura
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ossidazione (completa conversione
del reagente limitante e formazione di
CO:2 e H20)




Homogeneous Charge Diffusion Ignition
HCDI
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Definition of Temperature Differences
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Standard conditions
CHy/Air
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Regimes of Combustion
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Standard conditions
CHAir

p = 1bar

t=1s
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a) well stirred
b) batch

¢) opposed flow

Combustion Taxonomy

Assisted

well stirred

Homogeneous Burnt Backmixing Ignition

combustion HBBI
Homogeneous Charge Compression Ignition
HCCI
diffusion Hot Diluted Diffusion Ignition
flame HDDI
Homogeneous Charge Diffusion Ignition

HCDI

deflagration/ Homogeneous Flow Flowing Ignition
detonation HFFI
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Homogeneous Charge Diffusion Ignition
HCDI
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* GRI mechanism

* OPPDIF configuration of
CHEMKIN package

*p=35atm

ck=125cm/s
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Standard conditions
CH/Air

p = 1bar

t=1s
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A1,A2,A3 regeneratively preheated compressed air

G4,G5  regeneratively preheated compressed
exhausted flue gas

G6 diluted high temperature air
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7.8 isobaric external heating as in Rankine cycle

89 isobaric internal heating with hydrogen combustion_




Graz Cycle
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Oxy-fuel combustion at 40 bar, inside a mixture of steam and carbon dioxide.
Expansion, cooling and expansion again of steam and carbon dioxide, takes
Condensation and Separation of water from Carbon dioxide

H10 cycle,

Intercoled CO2 compression for partial recycling and sequestration,

MATIANT Cycles

It is a Regenerative Ericsson type CO; cycle
1-2 multistep intercooled compression in the branch

After Mathieu P, Nihart R.." Zero emission 2-3 mﬂmhﬂmupmmww

wa-wﬂm 1&1&‘1§ ‘ 3-4,5-6 oxyfuel combustion at 110 bar and 40 bar
6-7 expansion in turbine
7-8 eoolhalnanm.nﬂvohnluchm ‘
8-9 cooling and separation system




Sequential Combustion

[a,

Flameless

1.5MWth

Stazione Sperimentale CSM




» Furnaces and boilers
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Conclusions

< A combustion process different from explosion,
deflagration, detonation exists

¢ It needs a name. Mild Combustion seems to be appropriate

¥ Homogeneous Charge Diffusion Ignition (HCDI) and
Homogeneous Diluted Diffusion Ignition (HDDI) are the most
interesting Mild Combustion Processes

¢ Rankine, Brayton, Hirn cycles can be combined in different
ways so that Mild Combustion conditions are created in the
combustion process




Temperature Oscillation Typologies
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Reactivity Plot




Autoignition Delay versus Xo;
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