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Scientific Activities in Cycle Efficiency
and Low CO2 Emissions

= Since 1988: Kalina cycles and Ammonia-water mixtures

e Since 1993: HAT cycles, combined gas-steam cycles and g
turbines based innnovative cycles =

-

.»-‘H— >

in 1997: CO2 capture and seq
on ac

» development of in- house model&
modelization of components e

- - =
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Activities on CO, Mitigation

= Numerical simulations of CO, capture systems with commercial
softwares (Aspen Plus®) =

- D

e Devolopment of in-house built codes for modellln NC
capture systems :

-y

echno-econo
. o |
e Studies for the_ mstallatlo D

'--J-Li'l'

~ power plan S Sae ey
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-

Activities on Post-Combustion CO, _Capture

Analysis of Gas-Steam Combined Cycle with amine absorption : system
for CO, capture

Related Article: Desideri, U., Proietti, S., CO, Capture and Removal System for a Gas-Stear
Presented at: International Mechanical Engineering Congress and Exposition, November 17-22, 2002

= Power Plant: Single pressure Combined Cycle. Gate C

RRRRR

MODEL: CC1PUN - st  sPuTL
CASE: CC1PUN =
POWER: 102.00 ‘ l ‘t
HR: 7290.04 >

EFF: 49.38

ccccc

uuuuuuuuu

sssssssssss
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Activities on Post-Combustion CO2 Capture

Techno-Economic analysis of an amine absorption system for an
existing coal power plant (2x75 MWe)

Basis for economic analysis

Coal cost = 1.24 $/GJ
~ Capital cost = 1150 $/kW vs. 2090 $/kW

Cost of Electricity

. ] KWN ) apiure =&/ KWh),,
e (BW) (8 KWD)

" (t/kwh), . —(t/kwh)

curr capture

Solvent
m Fuel
m O&M
m Capital

_—

Current



United Nations Climate Change Conference COP12 and COP/MOP2 - Nairobi, 6-17 Nov. 2006

Activities on Pre-Combustion CO2 Capture

Aspen Plus® simulation of Combined Cycle plants based on natural gas
Auto-Thermal Reforming (ATR)

Related Article: Corradetti, A., Desideri, U., Analysis of Gas-Steam combined cycle with Natural Gas refoming and CO,
capture. ASME Journal of Engineering for Gas Turbines and Power — 2005, 127, 545-552 . N

PRE-REFORMER AATR WHB

Y - X ||
— V%
as0°C V< }4
Natural
Gas

steam Exhaust
Gas
e
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Activities on Pre-Combustion CO2 Capture

Aspen Plus® simulation of Combined Cycle plants based on natural gas
Steam Methane Reforming (SMR)

i MP staam
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Activities on Pre-Combustion CO2 Capture

Aspen Plus® simulation of hydrogen plant based on natural gas
reforming with CO, capture and power cogeneration

Related Article: Corradetti, A., Desideri, U., A Techno-Economic Analysis of Different Options for Cogenerating Power in
Hydrogen Plants Based on Natural Gas Reforming, Presented at ASME Turbo Expo 2006, May 8-11, Barcelona. Paper
accepted for publication on Journal of Engineering for Gas Turbines and Power.

CO, to storage
(liquid - 150 bar)
Zn0

A conventional H, plant _ e [ PreRer
based on SMR, followed by
Shift, CO, capture and PSA

unit has been investigated Amine
in various configurations v

13%
H, +
impurities
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International Master in Technologies for
Greenhouse Gases Mitigation

Is the one and only master in the world concerning this topic !

— o ¥

The Master is organized by the University of Perugia, In coop‘ei;a
with the Université de Liege (Belgium) and Malardalens Hogsk

(Sweden). ,..r,._** :

- Objective

L

-——

OV C -' ﬂ—‘.-‘.,- AU S

advisors who have a multidisci ..:,

the atmosphere. economics of enel
- I-a. ;-..----‘> S
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International Master in Technologies for
Greenhouse Gases Mitigation

The Master lessons, followed by a training in industrial or academic s
laboratories and the preparation of a Master’s thesis, will last one '
and will provide 60 ECTS. e ~

Classes will be held at the School of Engineering of the Uniy er:
Perugia by professors from the cooperating universities ar
important academic institutions and industry. o

' v ' [

The course is divided into 360 hot

and Ma ar’s .

.....
. x "

University of Pertgia
A e -



United Nations Climate Change Conference COP12 and COP/MOP2 - Nairobi, 6-17 Nov. 2006

International Master in Technologies for
Greenhouse Gases Mitigation

S

The master can be attended by graduates in all specialization of —
Engineering, Architecture, Science, Mathematics, Physics, Chemis
and Environmental Sciences. All the lessons are held in English a
enrolment of students from all over the world is encouraged.

-

The Master is open to all the interested studen

Perugia is a small town W|th a por
located in cen
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,..‘-_-_,
International Master in Technologies for
Greenhouse Gases Mitigation

The University of Perugia has launched the third Cour , o
International Master in Technologies for Greenhouse ::u*
that will be offered in 2007. s .

o —

______
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Spin-off of Perugia University

Based on research experiences and technical know how, the E
Systems people coordinated by Prof. Umberto Desideri foun
academic spin-off

srl - Technologies

bTLyY viIiciI
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Spin-off of Perugia University

TREE srl - Technologies for Greenhouse Gases Reduction

EMISSION TRADING SYSTEM

eAudit of GHG emission certification

!1

Monitoring of GHG emission
eAdvisory ab. EU directive 87/2003/CE

Trading of emission certificates

-~ CDM and JI PROJECT

GHG REDUCTION SYSTEMS and CCS

eFeasibility and project

ENERGY EFFICIENCY SYSTEMS

eFeasibility and project

Trading of white certificates
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Spin-off of Peruqgia University
BIONET srl — Bilomass and New Tecnologies

—— -L

Focused onw

- |
_—

o o R - i T
Blomass‘utll_l L

advanced pov
ey — —

bio o net

biomass & new technologies
Biomass slow pyrolysis with gas
turbines and reciprocating engines:

esimulation activities of small size pyrolysis
gas fired gas turbines

L

epilot plant with a biomass pyrolyzer and a
microturbine (80 kW Elliot) installed at the

University of Perugia. ON RUN !

______
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