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ABSTRACT

CONSTRUCTION OF A THESAURUS PROTOTYPE CONCERNING ENERGY AND
ENVIRONMENT BY USING THE SBIC SYSTEM
This paper reports on an experiment performed by IAC-CNR and ENEA, through a
cooperation, about automatic thesaurus construction in the energy-environment domain.
The experiment has been performed by using the SBIC system. A list of published papers
referring to a complete description of this system is presented. The documents base in this
project consists of 134 english abstracts furnished by ENEA. An evaluation of the results is
also provided.

[INFORMATION RETRIEVAL, CLASSIFICATION OF INFORMATION,
INDEXES, TEXT RETRIEVAL]

RIASSUNTO

In questo documento vengono riassunti i punti caratterizzanti la realizzazione in
automatico di un prototipo di thesaurus per l'energia e l'ambiente, attività svolta
dall'ENEA in collaborazione con l'IAC-CNR. In particolare viene descritto il
procedimento seguito per la costruzione del thesaurus e per l'indicizzazione automatica
di un archivio: è stata presa in esame una rassegna bibliografica dell'ENEA
comprendente 134 articoli in lingua inglese. Per tale applicazione è stato utilizzato il
sistema SBIC, le cui informazioni di carattere generale possono essere reperite
all'interno dei riferimenti riportati. Infine vengono presentate alcune valutazioni
analitiche sui risultati ottenuti.
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1. INTRODUZIONE

La necessità di organizzare e gestire l'informazione ha portato in questi ultimi anni ad una
proliferazione di banche dati in linea. Classificazioni e thesauri, adottati anche dai sistemi
ipertestuali, forniscono nuove forme di rappresentazione dei documenti, dirette a facilitare il
recupero dell'informazione. Con la creazione di archivi specializzati cresce la necessità di
thesauri specialistici in ogni settore. L'attenzione si concentra dunque sui sistemi di
rilevazione e trasmissione dell'informazione mediante estrapolazione degli elementi che
incrementano le conoscenze.

L'uso di sistemi di information retrieval (IR), attraverso l'esame dell'intero testo e la
ricerca per confronto fra la lista (non strutturata) delle parole dei testi e quelle della domanda
dell'utente, hanno portato ad una espansione di spazi e di tempi di calcolo insostenibili per
applicazioni su PC (ed anche su main frame [1,2]). L'aumento delle quantità di informazione
disponibile ha anche portato ad un potenziamento tale delle reti di informazione, da rendere
più complesso il lavoro di analisi e selezione dell'utente finale.

Un parere interessante viene da Henrichs [3] che suggerisce di usare le reti di informazione
per recuperare masse di dati considerevoli e relative ad un argomento in generale ma
contemporaneamente di mantenere una risorsa locale per approfondire la ricerca su queste
informazioni.

L'indicizzazione degli articoli delle riviste scientifiche è stata introdotta per dare una
indicazione sui contenuti degli articoli stessi. Si può comunque osservare che tale
indicizzazione è stata tradizionalmente basata su thesauri precostituiti e su precise "Regole di
indicizzazione". I Thesauri precostituiti, sono almeno attualmente generalizzati e di portata
internazionale, richiedono un periodo molto lungo di costruzione (si tratta di decine di anni),
tempi lunghi anche per l'aggiornamento e hanno dimensioni ai limiti della consultabilità
(dieci volumi di media); diventano per ciò rapidamente poco adatti a scopi di information
retrieval automatizzata; attualmente si stanno sviluppando tecniche di costruzione automatica
di thesauri collegati ai testi in domini specifici dotati di relazioni gerarchiche, semantiche o
contestuali [4,5,6] che posseggono caratteristiche di un maggior approfondimento nel
dominio più ristretto considerato e di aggiornabilità in linea che deriva dalle tecniche stesse di
costruzione.

Tali thesauri possono rappresentare un ponte fra le due esigenze di universalità e di
specificità della ricerca di informazioni e collegarsi con il suggerimento di effettuare tale
ricerca in due tempi, il primo di livello più generale e attuato sulle grandi banche dati
internazionali ed il secondo di livello più locale e di specificità.

L'ENEA ha sentito l'esigenza di avviare una ricerca su un thesaurus specialistico nel
dominio Energia-Ambiente per l'indicizzazione e la ricerca automatica degli articoli dei
propri archivi.

In questo lavoro viene presentato un prototipo del thesaurus costruito a questo scopo e
collegato all'indicizzazione ed alla ricerca automatica.

Viene dapprima fornita una breve descrizione della metodologia adottata e nel seguito
vengono presentati i risultati ottenuti.



2. DESCRIZIONE DEL PROGETTO

II progetto, una collaborazione fra l'Unità Studi/DOE dell'ENEA e l'IAC del CNR, ha
previsto la realizzazione di un thesaurus (specialistico) sull' Energia-Ambiente e la relativa
indicizzazione automatica di un archivio di documenti; per il raggiungimento di tali obiettivi
è stato utilizzato il sistema SBIC [7,8,9].

Per verificare l'efficienza e la consistenza del thesaurus specialistico costruito con questo
sistema, è stato condotto un esperimento su un insieme di prova: sono state prese in esame le
descrizioni bibliografiche di un campione formato da 134 documenti tecnico-scientifici
prodotti dall'ENEA. Tali documenti erano stati indicizzati manualmente con keywords tratte
dair International Energy - subject thesaurus [10]. E' stato costruito il thesaurus specialistico
e con esso si è di nuovo indicizzato automaticamente l'archivio.

Sono state quindi effettuati dei confronti fra i risultati ottenuti sia durante la fase di
indicizzazione che in quella successiva della ricerca automatica.

L'approccio proposto nel sistema SBIC si basa sulla costruzione di un thesaurus nel quale i
termini sono estratti da documenti selezionati del dominio considerato, basandosi su una
analisi grammaticale e semantica del testo. Questo tipo di costruzione consente di operare con
un procedimento bottom-up, generalizzando i concetti nel corso della strutturazione; non
necessita quindi di classificazioni predefinite e permette di definire nuove categorie se
l'attualità lo rende utile. I termini estratti vengono strutturati in tre livelli, Termini, Keywords
ed Argomenti, con un'analisi semantica interattiva basata sul concetto di radice semantica di
parola e con l'intervento dell'esperto del dominio. Questo metodo di clusterizzazione permette
di aumentare il recali in ricerca, mentre la precisione deriva naturalmente dal metodo usato
per l'indicizzazione.

Come è noto la funzione di accrescimento del thesaurus di un dato dominio rispetto ai
documenti che rappresenta, ad un dato momento storico, è crescente ma tende ad un asintoto
orizzontale (parallelo all'asse X) che dipende dall'ampiezza del dominio e dalla accuratezza
prescelta, 0 sistema SBIC consente una costruzione, sorvegliata dalla funzione di crescita, per
incrementi successivi dei testi esaminati per consentire una valutazione funzionale della
completezza del thesaurus in costruzione.

Il thesaurus ottenuto è stato giudicato sulla successiva indicizzazione automatica riguardo
alla completezza e pertinenza.

Il criterio di sufficienza adoperato rispetto alla pertinenza è stato quello di una
soddisfacente indicizzazione dei documenti, valutata dall'esperto, e di soddisfacenti valori di
recali nella successiva ricerca sull'intero archivio.



3. COSTRUZIONE DEL THESAURUS E INDICIZZAZIONE

Quello che si intende qui confrontare è la rispondenza di due thesauri alla indicizzazione
e successiva ricerca automatica.

Per effettuare il confronto è stato utilizzato il sistema SBIC per:

• ricavare un thesaurus monolivello (thesaurus precostituito) dalla lista delle keywords
utilizzate durante l'indicizzazione manuale;

• costruire un thesaurus specialistico;
• indicizzare automaticamente l'archivio con entrambi i thesauri.

Si è reso così possibile un confronto fra le due indicizzazioni e fra le relative ricerche.

3.1 Indicizzazione con il thesaurus precostituito

L'esperto ha indicizzato i 134 abstracts con 675 keywords (Kws) di [10]. Indicizzando
automaticamente con il thesaurus costruito con queste Kws si sono ottenuti i seguenti
risultati:

• 338 non hanno indicizzato alcun documento;
• due articoli sono risultati essere non indicizzati da nessuna delle 675 Kws;

tra quelle a frequenza =0 compaiono le seguenti Kws:

MIXED OXIDE FUEL FABRICATION PLANTS
ETHYLENE PROPYLENE DIENE POLYMERS

la cui forma contraddice i suggerimenti dell' ANSI [11] sulla definizione dei termini di
un thesaurus ed inoltre risultano evidentemente di uso poco comune;

fra quelle a frequenza più' alta compaiono:

ENVIRONMENT, ENERGY, ITALY

che sono proprie di un thesaurus internazionale e generalizzato ma aggiungono poca
informazione di interesse specifico sull'argomento che si sta trattando.

Da quanto detto sopra vengono confermate alcune prime generiche considerazioni sulla
consistenza ed efficienza dei thesauri precostituiti per indicizzare in vista di una successiva
ricerca automatica. I thesauri ad ampia copertura, la cui costruzione si basa su delle regole
precise e concordate e sull'esperienza d'uso, soffrono di una scarsa specificità del dominio
conoscitivo in cui l'utente si muove e non sono rapidamente aggiornabili. Le keywords



utilizzate che sono in genere il frutto di regole di indicizzazione, costringono l'esperto umano
ad adottare dei termini rigidi. A tali regole [12], che nel caso in esame sono quelle
dell'International Atomic Energy Agency, possono essere indirizzate eventuali
considerazioni e commenti.

3.2 Indicizzazione con il thesaurus specialistico

Per costruire il thesaurus specialistico il sistema SBIC utilizza alcuni testi, selezionati nel
dominio prescelto, ed estrae da questi delle frasi, che suggerisce interattivamente ad un
esperto come termini del thesaurus. I termini selezionati, strutturati con la metodologia di
cluster semantico basato sulla radice lessicale dei termini, costituiscono un primo thesaurus.

Nel caso attuale abbiamo iniziato estraendo a caso 20 abstracts dall'insieme di 134
abstracts relativi ad una raccolta bibliografica del 1994.

Questa prima realizzazione ha mostrato alcuni limiti sia nella copertura dell'intero archivio
che nella precisione di caratterizzazione (alcuni articoli non risultavano indicizzati, altri lo
erano in modo poco soddisfacente). Sono stati allora aggiunti come testi i titoli di tutti i 134
abstracts ed è stato ricavato un nuovo thesaurus (vedi allegato II) che sembra avvicinarsi alle
aspettative di completezza sia in indicizzazione che in ricerca,

L'indicizzazione, con questo thesaurus, è stata eseguita sia sui titoli che sugli abstracts
degli articoli dell'archivio. Tutti gli articoli sono risultati indicizzati e, mediamente, con un
sufficiente numero di keywords (vedi allegato III). Il risultato è stato giudicato sufficiente per
l'esperimento in corso, anche in considerazione del basso numero di abstracts presi in esame
per costruire il thesaurus. Si è comunque osservato che anche introducendo altri abstracts
dell'insieme, non si otterrebbe più un incremento consistente del thesaurus.

Il confronto con la precedente indicizzazione manuale [allegato I ] attività strettamente
legata ad un processo cognitivo oltre che a precise regole, è risultato favorevole
all'indicizzazione automatica, più collegata ai testi, in particolare per la qualità
dell'indicizzazione stessa, e questo sia quando è stato adoperato il thesaurus precostituito che
quando è stato adoperato il thesaurus costruito ad hoc.

Il thesaururus costruito ad hoc si è rivelato favorevole in ricerca, per l'indubbio vantaggio
di un maggior recali con un minor numero di Kws adoperate.

Presentiamo di seguito i risultati del confronto eseguiti su alcune Kws rappresentative
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4. ESPERIMENTI E RISULTATI

Da un primo esame dei risultati ottenuti si ricavano alcune interessanti considerazioni sul
legame fra le keywords che indicizzano, ed il contenuto informativo dei documenti. Un
documento indicizzato con poche keywords (due o tre) evidenzia quasi sempre le seguenti
anomalie:

• il titolo non riassume il contenuto informativo dell'abstract, o l'abstract si discosta
da ciò che viene presentato nel titolo (ad esempio abstract n. 105, n. 122);

• l'abstract è povero di significato specifico (ad esempio abstract n.124).
Dal confronto con l'indicizzazione manuale prodotta da un esperto del dominio sono

emerse due tipologie di raffronti. La prima caratterizza le differenze fra il numero ed il tipo di
keywords utilizzate in un caso e nell'altro, la seconda fornisce, attraverso la funzione di
ricerca, la validità della rilevanza di un documento, sulla base dell'indicizzazione prodotta.

L'utilizzo di un thesaurus sovrabbonante e poco specifico produce risultati poco
incoraggianti, quali ad esempio un'eccessiva attribuzione di keywords, che non migliora le
prestazioni della ricerca di un documento, da parte di un utente. E' da tener presente
comunque che tali considerazioni nascono dall' esame di un campione ristretto di documenti
e che il thesaurus [10] utilizzato per l'indicizzazione manuale è generale e non specialistico.

L'indicizzazione manuale ha attribuito un numero maggiore di keywords rispetto a quelle
attribuite con l'indicizzazione automatica: in media ogni documento viene indicizzato con 10
keywords, ciò indipendentemente dal contenuto informativo del documento, che a volte è
lontano dal dominio in esame. Con l'indicizzazione automatica, sia proveniente dal thesaurus
precostituito che proveniente dal thesaurus ad hoc, invece il numero di Kws attribuite è
strettamente collegato all'appartenenza del documento al dominio. Ad esempio l'abstract n.
73, poco centrato sull'argomento energia-ambiente viene indicizzato manualmente con (8)
keywords generiche e poco attinenti, il risultato della indicizzazione automatica col thesaurus
ad hoc sembra essere invece più attinente al contenuto del documento (4 Kws).

Gli abstracts n. 123 e n.124 affrontano una problematica di attuale interesse, quale la
privatizzazione di enti pubblici. In questo caso l'indicizzazione manuale ha introdotto delle
keywords "vicine" all'argomento trattato, ma non particolarmente inerenti. La causa di questo
fenomeno è probabilmente dovuta alla consultazione da parte dell'esperto, di un thesaurus
manuale forse un po' datato e comunque carente su tale argomento.

Come riportato in tabella 1 sono stati effettuati dei confronti, per ogni documento, fra le
keywords attribuite in automatico e quelle attribuite manualmente, sull'argomento
ENERGIA.

Alcuni documenti quali ad esempio il n.25 è indicizzato automaticamente con la keyword
ENERGY, come sembra opportuno che debba essere, mentre nessuna keyword riguardante
l'argomento energia Io indicizza manualmente. Il documento n.16 è indicizzato
automaticamente con la keyword THERMAL ENERGY che non compare nel thesaurus
precostituito anche se l'argomento viene trattato e di esso sono presenti alcuni termini
derivati; la stessa considerazione è valida per la keyword NUCLEAR ENERGY. Dalla
indicizzazione manuale si evince che sono utilizzate numerose keywords con alta specificità
dell'argomento che non hanno una keyword aggregante: di nuovo molto probabilmente ciò è
il risultato della consultazione di un thesaurus di grosse dimensioni.

E' stata effettuata una ricerca automatica tramite il sistema SBIC su argomenti "generici".
Nel ricercare sotto "ENERGY" si ottengono 37 documenti fra quelli indicizzati manualmente
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e 73 fra quelli indicizzati automaticamente. I documenti indicizzati manualmente sono molti
di meno di quelli indicizzati automaticamente proprio perché, per quanto detto in precedenza,
molti di essi non sono caratterizzati dall'aggregante "ENERGY".

D sistema consente di specificare ulteriormente la ricerca nei documenti indicizzati
automaticamente, questo perché l'indicizzazione è relativa al thesaurus costruito a più
livelli. E' possibile così specificare la richiesta in base ai termini aggregati (vedi esempio 1).

La ricerca di documenti indicizzati sia con la keyword "ENVIRONMENT' che con
"ENERGY" ha prodotto i seguenti risultati:

MANUALE AUTOMATICO
8 41

I documenti che vengono indicati come rispondenti a tale richiesta nei due casi sono
evidenziati con un pallino nella Tabella 1.

Gli articoli che trattano entrambi gli argomenti, sono effettivamente quelli indicati
dall'indicizzazione automatica.

12



KEYWORDS CHE FANNO RIFERIMENTO ALL'ARGOMENTO ENERGY
RICHIESTO:

ELECTRICITY
ENERGY
ENERGY CONVERTERS
ENERGY TRANSFORMERS
INTERNATIONAL ENERGY
NUCLEAR ENERGY
PHOTOVOLTAIC ENERGY
SOLAR ENERGY
THERMAL ENERGY
USE OF ENERGY
WIND ENERGY

TERMINI CHE FANNO RIFERIMENTO ALLA KEYWORD "ELECTRICITY"
RICHIESTA:

COMPOSITE SEMICONDUCTOR
DIELECTRIC CONSTRAINT
ELECTRIC CONDUCTIVITY
ELECTRIC POWER
ELECTRIC POWER INDUSTRY
ELECTRIC POWER PRIVATIZATION
ELECTRICAL PROPERTIES
ELECTRICITY SUPPLY
HIGH VOLTAGE
MEDIUM VOLTAGE
TRANSMISSION LINE

COMPOSITE SEMICONDUCTOR viene ritrovato in un solo articolo ( n.43).

ESEMPIO 1
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TABELLA 1

Artt.

1
2

3
4

5

6
7
8
9
10
11

12
13

14
15
16
17
18
19

20

21

22
23

24

25
26
27
28
29
30
31
32

I/m

•

•

I/a

•
•

•
•
•

•

•
•
•

•

•

Manuale

ENERGY SOURCE DEVELOPMENT
ENERGY CONSERVATION
.RENEWABLE ENERGY SOURCES,
NUCLEAR POWER,
THERMONUCLEAR POWER PLANTS

SOLAR CELLS, PHOTOVOLTAIC
POWER PLANTS

ENERGY

ENERGY EFFICIENCY
ENERGY CONSERVATION

ENERGY CONSUMPTION.ELECTRIC
UTILITIES, ELECTRICAL EQUIPMENT
ENERGY EFFICIENCY
ENERGY EFFICIENCY

NUCLEAR STRUCTURE

SOLAR CELLS, PHOTOVOLTAIC
POWER PLANTS

ENERGY CONSERVATION, ENERGY
EFFICIENCY, THERMAL INSULATION
ENERGY CONSERVATION, ENERGY
CONSUMPTION, ENERGY POLICY

RURAL ENERGY CENTERS,
PHOTOVOLTAIC POWER PLANTS
WIND TURBINES

ENERGY RECOVERY

E. CONSERVATION, E. CONSUMPTION
ENERGY CONSUMPTION

Automatico

USE OF ENERGY
USE OF ENERGY

PHOTOVOLTAIC
ENERGY
ENERGY
TRANSFORMERS
ENERGY

USE OF ENERGY
ENERGY
ENERGY
ENERGY,
ELECTRICITY
USE OF ENERGY
USE OF ENERGY,
THERMAL
ENERGY .ELECTRICITY
NUCLEAR ENERGY

THERMAL ENERGY
ENERGY
ENERGY
INTERNATIONAL
ENERGY, SOLAR
ENERGY, USE OF
ENERGY
USE OF ENERGY

USE OF ENERGY

PHOTOVOLTAIC
ENERGY
WIND ENERGY,
ELECTRICITY
ENERGY

USE OF ENERGY
USE OF ENERGY

14



33

34
35
36

37

38
39
40
41
42
43
44
45
46

47
48
49
50
51
52
53

54

55
56
57
58

59

60
61
62

63
64

65

66
67
68

•
•

•

•
•
•

•

•
•

•

•
•

•

•
•

ENERGY CONSUMPTION

ENERGY DEMAND
ENERGY POLICY, ENERGY SUPPLIES

ENERGY DEMAND

ENERGY EFFICIENCY
ENERGY CONSERVATION

ELECTRIC POWERED VEHICLES,
ELECTRIC BATERIES

ELECTRIC UTILITIES, HYDRO
ELECTRIC POWER PLANTS
ELECTRIC UTILITIES, ELECTRICAL
INSULATION

ELECTRIC PROBES

ENERGY MANAGEMENT SYSTEMS,
ENERGY CONSUMPTION
ELECTRIC FILTERS, ELECTRICAL
TRANSIENTS
ENERGY CONSUMPTION

WIND TURBINES

ENERGY MANAGEMENT SYSTEMS
ORBITAL SOLAR POWER PLANTS

ENERGY POLICY, ENERGY
CONSERVATION
ENERGY CONSERVATION
ENERGY CONSERVATION

USE OF ENERGY,
ELECTRICITY
ENERGY
ENERGY
USE OF ENERGY,
INTERNATIONAL
ENERGY

USE OF ENERGY

USE OF ENERGY

USE OF ENERGY
USE OF ENERGY
ELECTRICITY

THERMAL ENERGY

ELECTRICITY

ELECTRICITY
ELECTRICITY

ELECTRICITY

USE OF ENERGY

USE OF ENERGY, WIND
ENERGY, SOLAR
ENERGY,
INTERNATIONAL
ENERGY
USE OF ENERGY
INTERNATIONAL
ENERGY, SOLAR
ENERGY
USE OF ENERGY

USE OF ENERGY
USE OF ENERGY
USE OF ENERGY,
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69
70

71
72
73
74
75
76
77
78
79

80
81
82
83
84
85
86
87
88
89
90

91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111

•

•

•

•

•
•

•

•

•
•

•

•

•

•

•

•

ENERGY CONSERVATION
ENERGY CONSERVATION, ENERGY
POLICY .ENERGY MANAGEMENT,
ENERGY CONSUMPTION
ENERGY DEMAND, ENERGY MODELS

NUCLEAR DISARMAMENT, NUCLEAR
WEAPONS

ENERGY RECOVERY

ENERGY EFFICIENCY

NUCLEAR POWER PLANTS

THERMONUCLEAR REACTOR
MATERIALS, THERMONUCLEAR
REACTOR FUELING

ELECTRIC CONDUCTIVITY

ENERGY

ENERGY TRANSFER

ELECTRICITY
USE OF ENERGY
USE OF ENERGY

USE OFENERGY

ENERGY

ENERGY
NUCLEAR ENERGY

ENERGY

ENERGY

ENERGY
ENERGY

NUCLEAR ENERGY

ENERGY, NUCLEAR
ENERGY

ENERGY

ENERGY

ENERGY
CONVERTERS,
ELECTRICITY
ENERGY

ENERGY
ENERGY
NUCLEAR ENERGY
NUCLEAR ENERGY

NUCLEAR ENERGY

ENERGY
NUCLEAR ENERGY
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112
113
114
115
116
117

118
119
120
121
122

123

124
125
126
127
128
129

130

131
132
133
134

•

•

•

•

•

RURAL ENERGY CENTERS,
PHOTOVOLTAIC POWER PLANTS

ENERGY SOURCE DEVELOPMENT
ELECTRIC APPLIANCES, ENERGY
CONSUMPTION, ENERGY
CONSERVATION
ELECTRIC POWER INDUSTRY,
ELECTRIC UTILITIES
ELECTRIC POWER INDUSTRY
ENERGY
ELECTRIC POWER INDUSTRY
ACTIVATION ENERGY

THERMONUCLEAR REACTOR
WALLS, THERMONUCLEAR
REACTOR MATERIALS

ENERGY -LEVEL TRANSITIONS
ELECTRIC CONDUCTIVITY

USE OF ENERGY

ENERGY

PHOTOVOLTAIC
ENERGY

USE OF ENERGY

ELECTRICITY

ELECTRICITY
USE OF ENERGY
ELECTRICITY
ENERGY

ELECTRICITY,
THERMAL ENERGY
NUCLEAR ENERGY

ELECTRICITY
THERMAL ENERGY
ELECTRICITY,
THERMAL ENERGY
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5. CONCLUSIONI

La sperimentazione ha dimostrato la fattibilità sia del thesaurus che della costruzione di
archivi indicizzati automaticamente che consentono una maggiore flessibilità ed adattabilità
alle esigenze informative dell'utente.

La costruzione del thesaurus può essere finalizzata ai due seguenti obiettivi:

• ottenere una descrizione strutturata degli argomenti di interesse dell'ENEA;
• ottenere uno strumento il cui uso è mirato all'information retrieval.

Il raggiungimento del primo obiettivo richiede la costruzione del thesaurus con un ulteriore
approfondimento di livello. Gli argomenti di riconosciuto interesse dell'ente potrebbero
essere inseriti, al livello più alto, sotto la voce "TOPICS" (vedi allegato II), mentre potrebbe
essere eliminata, in quanto non necessaria per tale scopo, la specificità dei "TERMINI". Si
ritiene auspicabile la presenza di più insiemi in un livello di maggior dettaglio,uno per
ognuno degli argomenti di grande interesse per l'ente, nei quali il riferimento dei termini alla
letteratura trattata, potrebbe essere di aiuto per le ricerche bibliografiche. Tali ed ulteriori
approfondimenti dell'argomento potranno essere oggetto di studio per un futuro sviluppo
dell'applicazione.
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ALLEGATO I

Viene di seguito presentata la raccolta bibliografica, relativa ai 134 abstracts presi in
esame, indicizzata manualmente da un esperto del dominio.
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l.Lanzavecchia, G.
Development and apocalypse
Sviluppo e apocalisse
ENERGY SOURCE DEVELOPMENT:T1; ECONOMIC DEVELOPMENTS; POLLUTIONABATEMENT:T3; ATTITUDES:Q1,Q2,Q3;
DEVELOPING COUNTRIES; DEVELOPED COUNTRIES;SOCIO-ECONOMIC FACTORS; POPULATION DYNAMICS; TECHNOLOGY
TRANSFER; FINANC1ALASSISTANCE; PUBLIC RELATIONS
Populations in developing countries are expected to rapidly increase in the next century in a world in which 20% of the
richest people now have an income 150 times greater than that 20% segment representing the pooresLFuture positive
adjustments to alleviate this unbalanced situation with its detrimental impacts on the overall socio-economic and
environmental health of the globe can be made if, in addition to profiting from financial and technological assistance
from industrialized countries, developing countries individually create their own technically and socially valid solutions
to meet their specific problems regarding population dynamics, energy supplies,economic development and the
environment; and greater progress can be made in solving global problems such as energy shortages and air pollution if
mass media turns away from its unjustified catastrophic approach pandering to the public's dubious tastes in news
material.

2. Italian ENEA 1993-1995 tri-annual program
Programma triennale dell'ENEA 1993-1995
ITALIAN ENEA:T1; RESEARCH PROGRAMS:Q1; PLANNING; FINANCING; COMMERCIALIZATION; TECHNOLOGY TRANSFER;
NUCLEAR POWER; THERMONUCLEAR POWER PLANTS; RENEWABLE ENERGY SOURCES; ENERGY CONSERVATION;
ENVIRONMENT
ENEA (Italian Agency for New Technology, Energy and the Environment) has a dual role - research and development
and public administration for that which regards energy and the environment. The Agency has the responsibility of
furnishing high level scientific and technological consulting services to the national public administration and to
industry. Its joint ventures with industry in commercialization efforts are limited to a 30% share of involvement. This
paper describes the planned activities of the Agency in the fields of renewable, nuclear and fusion energy, energy
conservation, environmental monitoring and protection, lasers and robotics, technology transfer, training and information
dissemination. Breakdowns are provided of the relevant outlays set aside by the national government for these planned
activities.

3.Colombo, U.
Pollution in Europe
Quanto inquina l'Europa
EUROPEAN COMMUNITIES:T1; POLLUTIONrQl; POLLUTION SOURCES:Q1; POLLUTION ABATEMENT:Q1; ENVIRONMENTAL
POLICY:Q1; SURVEYS; FORECASTING; SOCIO-ECONOMIC FACTORS; DEVELOPING COUNTRIES; TRANSFRONTIER
POLLUTION; RISK ASSESSMENT
Results of surveys quantifying and qualifying air, water and land pollution in Europe, identifying the causes and sources
of this pollution, and establishing short term trends reveal that the overall situation is serious and not easy to remedy. On
the positive side, efforts by concerned public administrations such as that of the European Communities, which is
planning the creation of a European Environmental Agency, are expected to result in slow but steady progress towards
air pollution abatement These efforts, however, must be coupled with technology transfer and financial assistance to the
less developed nations with expanding populations and few financial and technological resources in order to limit the
futurepossibility of trans-frontier migration of pollution.

4.Coiante, D.; Barra, L. (9903020IT)
Photovoltaic power supplies: Energy option feasibility
Solare fotovoltaico come opzione energetica
SOLAR CELLS:T1; PHOTOELECTROLYTIC CELLS:T2; PHOTOVOLTAIC POWER PLANTS:T3; COMMERCIALIZATION:Q1,Q2,Q3;
TECHNOLOGY ASSESSMENT; MARKETING; PERFORMANCE; COST BENEFIT ANALYSIS; RESEARCH PROGRAMS;
INVESTMENT; HISTORICAL ASPECTS
Commercialization prospects for grid connected, stand-alone and hydrogen- production photovoltaic power plants are
assessed. The paper traces the evolution of the development of photovoltaic modules and correlates trends in R&D
expenditure and progress made with subsequent dropsin the cost of photovoltaic power equipment. Assessments are made
of limits in the marketability of grid connected photovoltaic power supplies and comments are made as to the wisdom of
the current directions being taken by research groups operating in this field.

5.Magini, M. (9903018IT); Soardo, G.P. (6357000IT)
Next generation transformers with amorphous materials
Materiali amorfi nella nuova generazione di trasformatori
TRANSFORMERS:T1; METALLIC GLASSES:T2,Q1; TECHNOLOGY ASSESSMENT:Q2; MATERIALS WORKING; PHYSICAL
PROPERTIES; MECHANICAL PROPERTIES; ECONOMICS; PERFORMANCE; COMMERCIALIZATION
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Power losses in the range of 5 to 1% occurring within transformer cores account for as much as 4 billion dollars in
additional operating costs in power distribution in the USA. This paper examines progress being made in the
development of new high efficiency amorphous materials, or glass-metals, for transformer cores. The review covers a
variety of aspects: materials working techniques, physical and mechanical properties, current applications in
transformers, performance ratings, cost benefits, research trends and development prospects.

6. Experimental vegetable oil derived bio-diesel fuels: Italian Termotechnical Committee normative
Caratteristiche merceologiche degli esteri metilici di oli vegetali

ITALIAN ORGANIZATIONS; STANDARDS DOCUMENT; VEGETABLE OILS:T1; SPECTFlCATIONSrQl; SPACE HEATING:T2; FUEL
SUBSTITUTION:Q2; FUEL OILS; PHYSICAL PROPERTIES; CHEMICAL PROPERTIES; PERFORMANCE TESTrNG;
DEMONSTRATION PROGRAMS
This Italian Thermotechnical Committee (CTI) Normative 2/511 E02.02.511.0, referring to energy source and
conversion processes, prescribes the required chemical-physical characteristics for experimental bio-diesel fuels obtained
from the trans-esterification, with methyl alcohol, of vegetable oils. These experimental bio-fuels are to be used in
performance tests aimed at the determination of the suitable set of characteristics that they must have in order qualify
them as good substitutes for conventional space heating plant fuel oils.

7. Italian Termotechnical Committee normative
Gruppi di turbine a gas con cuscinetti a strisciamento
ITALIAN ORGANIZATIONS; TURBOMACHINERY; STANDARDS DOCUMENT; GAS TURBINES:Tl; MECHANICAL VIBRATIONS:QI;
SHAFTS; BEARINGS; DESIGN; MEASURING METHODS; SPECIFICATIONS; RECOMMENDATIONS
Mechanical vibrations design considerations for gas turbines should differ from those applied to steam turbines since gas
turbines are usually started more quickly and more frequently than steam turbines and employ different types of bearings
and shafts. This Italian Thermotechnical Committee (CTI) turbomachinery Normative 4/99 E02.04.099.0 was prepared
in order to illustrate key design aspects relevant to mechanical vibrations ingas turbines. It provides recommendations on
techniques for the measurement of mechanical vibrations on fixed and moving components, e.g., rotating shafts, of gas
turbines and gives guidelines for the interpretation of the measurement data.

8. Palmizi, F.
Building space heating plant operating requirements in Italy
Gestione degli impianti di riscaldamento
ITALIAN ORGANIZATIONS; BUILDINGS:T1; SPACE HVAC SYSTEMS:Q1; STANDARDS; PLANNING; HISTORICAL ASPECTS;
HEATING SYSTEMS; OPERATION; MAINTENANCE; ENERGY EFFICIENCY; SAFETY
In assessing current Italian legal and normative requirements governing the operation of building space heating systems,
this paper provides a brief historical review of the post-war evolution which has taken place in Italy's standardization
philosophy with regard to space heating plant safety, energy efficiency, operation and maintenance. Particular reference is
made to the specifications contained in the Italian energy conservation Law No. 10.

9. Palmizi, F.
Building ventilation systems
Ventilazione negli edifici civili
BUILDINGS:T1; VENTILATION SYSTEMS:Q1; AIRTIGHTNESS; ENERGY CONSERVATION;BIOLOGICAL EFFECTS; DESIGN;
WORKING CONDITIONS; BIOLOGICAL FUNCTIONS; RESPIRATORY SYSTEM; OCCUPATIONAL SAFETY; RECOMMENDATIONS
Noting that the current practice of sealing buildings in order to save on heating energy requirements puts a strain on
indoor working/livingconditions, this paper develops building ventilation system design guidelines for that which regards
indoor air recharge and the health and comfort of building occupants. The guidelines are developed based on
calculations which take into account a series of factors including: building/room volume, time dependent occupancy,
living/working activities, temperature, humidity, indoor air quality, and human respiratory and metabolic functions.

10. Nobile, G.
Sustainable growth theories
Teorie dello sviluppo sostenibile: Rassegna del dibattito recente sul rapporto fra ambiente e crescita economica
ENVIRONMENTAL QUALITY:T1; ECONOMIC DEVELOPMENT:T2; DYNAMIC FUNCTION STUDIES:Q1,Q2; DEVELOPED
COUNTRIES; DEVELOPING COUNTRIES; SOCIO-ECONOMIC FACTORS; COST BENEFIT ANALYSIS; CORRECTIONS; DECISION
MAKING; OPTIMIZATION; FEASIBILITY STUDIES
With reference to highly debated sustainable growth strategies to counter pressing interrelated global environmental and
socio-economic problems, this paper reviews economic and resource development theories proposed by classical and
neoclassical economists. The review evidences the growing debate among public administration decision makers
regarding appropriate methods to assess the worth of natural resources and ecosystems. Proposed methods tend to be
biased either towards environmental protection or economic development. Two major difficulties in the effective
implementation of sustainable growth strategies are also evidenced - the management of such strategies would require
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appropriate revisions tonational accounting systems, and the dynamic flow of energy and materials between an economic
system and the environment would generate a sequence of unstable structures evolving in a chaotic and unpredictable
way.

11. Napoli, G. (9903020IT); Savelti, D. (990075HT)
Italian electricity supply contracts optimization: ECO computer code
Codice ECO per l'ottimizzazione del contratto elettrico
ITALY; ELECTRIC UTILITIES; INDUSTRIAL PLANTS:T1; LOAD MANAGEMENT:Q1; LOAD ANALYSIS:Q1; RATE STRUCTURE;
ENERGY CONSUMPTION; ELECTRICAL EQUIPMENT; OPTIMIZATION; E CODES; PERSONAL COMPUTERS
The ECO (Electrical Contract Optimization) code written in the Microsoft WINDOWS 3.1 language can be handled with
a 286 PC and a minimum of RAM. It consists of four modules, one for the calculation of ENEL (Italian National
Electricity Board) tariffs, one for contractual time-of-use tariffs optimization, a table of tariff coefficients, and a module
for monthly power consumption calculations based on annual load diagrams. The optimization code was developed by
ENEA (Italian Agency for New Technology, Energy and the Environment) to help Italian industrial firms comply with
new and complex national electricity supply contractual regulations and tariffs. In addition to helping industrial firms
determine optimum contractual arrangements, the code also assists them in optimizing their choice of equipment and
production cycles.

12. Michelini, M.; Parutto, R. (9903020IT)
Advanced space heating equipment certification: Italian test facility
Prove di qualificazione di componenti avanzati per riscaldamento: Risultati finali
SPACE HVAC SYSTEMS:T1; CERTIFICATIONS; TEST FACILITIES^; HEATING SYSTEMS; GAS FURNACES; OIL FURNACES;
WATER HEATERS; ITAUAN ENEA; EUROPEAN COMMUNITIES; ENERGY EFFICIENCY; STANDARDIZATION
As per recent Italian legislation giving ENEA (Italian Agency for New Technology, Energy and the Environment) the
responsibility of space heating equipment certification, the Agency has made an agreement with Italgas (gas utility) to
use its test facilities in Asti (Italy)- The aim is to perform tests on new space HVAC (heating ventilation and air
conditioning)components so as to furnish equipment manufacturers with documents certifying the compliance of their
equipment with national and European safety and energy efficiency normatives. This paper describes the different types
of tests that have recently been performed on new types of space heating equipment - gas and fuel oil fired condensation
boilers, low nitrogen oxide and carbon monoxide emitting burners, low temperature high seasonal efficiency boilers, poly-
fueled wood furnaces, gas fired air heaters, high efficiency electric water (sanitary) heaters, and wall mounted
high efficiency gas fired boilers for space heating and sanitary hot water production.

13. Maroncelli, M.; Romagnoli, M. (4293550IT); Trincherà, G.
Prime materials drying with turbogas cogeneration unit in ceramic tile factory
Essiccamento di materie prime ceramiche con l'uso di turbogas: Studio sulle emissioni di NOx
CERAMICS INDUSTRY:T1; DUAL-PURPOSE POWER PLANTS:Q1; INDUSTRIAL PLANTS; CERAMICS; MATERIALS WORKING;
DRYING; COMMINUTION; ENERGY EFFICIENCY; GAS BURNERS; RETROFITTING; GAS TURBINE POWER PLANTS
Ceramic tile factories in Italy consume sizable quantities of energy, as much as 6,000 kJ per kg of finished product.
Methane gas furnaces usually are used to supply 88% of the total energy required. Grid supplied electric power accounts
for the rest (12%). This type of energy requirement makes gas turbine cogeneration units particularly suitable for ceramic
tile production. The thermal power requirement is mainly for prime materials drying in which the ceramics paste is
prepared in a wet comminution process and the water content is regulated by a process of spray drying .Temperatures
within the range of from 450 to 600 degrees C are reached in the atomizing section. This paper describes the retrofitting
of a conventional drying system, which incorporates its own gas fired heater, with a heat supply line delivering heat
produced by a low NO_x gas turbine unit capable of generating 3,700 kW(e).

14. Marangoni, M.; Saruis, A.M. (9903024IT); Giovanardi, N. (9901401IT)
Coincidence-G Fortran Program: Calculation of Coincidence (e, e' x) cross sections and nuclear structure functions of
closed shell nuclei in self-consistent HF-RPA continuum theory
ELECTRON REACTIONS:T1; SCATTERING AMPLITUDES; DIFFERENTIAL CROSS SECTIONS:Q1; TENSORS; LEPTON-HADRON
INTERACTIONS; NUCLEAR STRUCTURE:Q1; ASYMMETRY; SKYRME POTENTIAL; FORTRAN; COMPUTER CODES
The double-coincidence cross-section for the scattering of polarized electrons on nuclei in the one photon exchange
approximation can be expressed as the contraction of the leptonic and hadronic tensors and calculated in terms of five
nuclear structure functions. This paper presents, after an introductory theoretical section, a Fortran Program for the
calculation of the nuclear structure functions, differential cross-section, polarization asymmetry and some other useful
angular distributions. The nuclear electromagnetic transition amplitudes are taken as input parameters and calculated in
self-consistent HF-RPA theory with Skyrme forces.
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15. Nannetti, C.A.; D'Alessandro, G.; Filacchioni, G. (9903018IT); Guerrini, F.; Rescio, M.R.
Preparation and characterization of SiC-graphite composite materials
COMPOSITE MATERIALS:!!; SILICON CARBIDES:T2; GRAPHITE:T3; COLD PRESSING; HOT PRESSING; POWDER
METALLURGY:Q2,Q3; MECHANICAL PROPERTIESrQl; PHYSICAL PROPERTIES.Q1; CALIBRATION STANDARDS;
EXPERIMENTAL DATA
SiC-graphite composite materials with the secondary phase added as a powder were prepared by cold pressing and
sintering or hot-pressing. The composite materials were characterized with particular reference to densification
behaviour, thermal shock resistance and mechanical properties. The characteristics of the composite materials were
compared to those of
pure SiC 'reference' materials prepared in the same conditions.

16. Segre, S.E. (5566100IT); Zanza, V. (9903017IT)
Relation between normalized thermal energy and safety factor for tokamaks
PLASMA DENSITY; TOKAMAK DEVICES:T1; PLASMA CONFINEMENT; PLASMA HEATING; NEOCLASSICAL TRANSPORT
THEORY; MEDIUM-BETA PLASMA; CURRENT DENSITY:Q1; PLASMA PRODUCTION; SAFETY; CORRELATIONS
It is shown that, within the framework of the extended neoclassical theory, for a tokamak there exists a relationship
between the normalized thermal energy content, Beta, and the normalized plasma current, 1/q. This relationship, which
depends essentially only on plasma fueling, is a generalization of the usual Bennett relation and it is of importance for
tokamak confinement and heating.

17. Special x and gamma ray radiation personnel dosimetry for extremities and eyes: Dosimetry services technical
reliability verification criteria
Criteri per la verifica dell'affidabilità' tecnica di un servizio di dosimetria individuale per radiazioni x e gamma:
Dosimetri speciali per le estremità' e gli occhi
ITALIAN ENEA; OCCUPATIONAL EXPOSURE; EYES; LIMBS; X RADIATION; GAMMA RADIATION; PERSONNEL DOSIMETRY:Tl;
CERTIFICATION:Q1; RELIABILITY:QI; STANDARDIZED TERMINOLOGY; STANDARDS DOCUMENT
With the aim of developing an Italian national normative governing the certification of agencies performing special x and
gamma ray radiation personnel dosimetry for the extremities and eyes, ENEA (Italian Agency for New Technology,
Energy and the Environment) formed a group of personnel dosimetry experts and entrusted them with the responsibility
of performing service reliability checks for the personnel dosimetry agencies that wished to have the reliability of their
work verified. This document contains a list of standards, which must be met by the dosimetry agencies, as well as, set of
reliability verification procedures and definitions of standardized terminology.

18. X and gamma ray radiation personnel dosimetry services: Technical reliability verification criteria
Criteri per la verifica del'affidabilità' tecnica di un servizio di dosimetria individuale per radiazioni x e gamma
ITALIAN ENEA; OCCUPATIONAL EXPOSURE; X RADIATION; GAMMA RADIATION; PERSONNEL DOSIivfETRY:Tl;
CERTIFICATION:Q1; RELIABILITY:Q1; STANDARDIZED TERMINOLOGY; RECOMMENDATIONS; STANDARDS DOCUMENT;
RADIATION PROTECTION
With the aim of developing an Italian national normative governing the certification of x and gamma ray radiation
personnel dosimetry services, ENEA (Italian Agency for New Technology, Energy and the Environment) formed a group
of personnel dosimetry experts and entrusted them with the responsibility of performing service reliability checks for
personnel dosimetry agencies that wished to have the reliability of their work verified. This document contains a list of
standards, which must be met by the dosimetry agencies, as well as, a set of reliability verification procedures and
definitions of standardized terminology.

19. Belcastro, G.N. (2385000IT); De Lillo, A.; Messana, C. (9903020IT)
ISES International Solar Energy Society working committee report
Comitati di lavoro ISES: Rapporto del Comitato Energia Fotovoltaica della Sezione Italiana dell'lSES
ITALY; SOLAR CELLS:T1; PHOTOVOLTAIC POWER PLANTS:T2;COMMERC1ALIZATION:Q1,Q2; TECHNOLOGY ASSESSMENT;
MARKETING; ECONOMICS; PERFORMANCE; MANUFACTURING; RESEARCH PROGRAMS; INVESTMENT
In Italy, the potential for photovoltaic power production has been estimated at about 40,000 billion kWh/year. Given
that this nation's total power demand is about 200 billion kWh/year, it's obvious that even the limited use of this
renewable energy source would significantly reduce national dependency on foreign energy supplies. In this context,
this paper assesses the prospects for the development of photovoltaic energy in Italy. The various aspects covered
include: the current level of technology and national manufacturing capabilities; planned R&D investments to the year
2000; current and future solar cell and module efficiency levels; the most promising solar cell materials; photovoltaic
equipment manufacturing costs; grid connected demonstration plants operating world-wide; photovoltaic power
production costs; environmental impacts; world market structure and major manufacturers; suitable applications; and
legislated Italian national development incentives.
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20. Pitimada, D.
Italian energy conservation normatives: Application of laws 9 and 1011991
Norme legislative riguardanti l'uso razionale dell'energia: Applicazione delle leggi 9 e 1011991
ITALY:T1; ENERGY CONSERVATION:Q1; LAWSKJ1; ADMINISTRATIVE PROCEDURES; REGULATORY GUIDES; INFORMATION
DISSEMINATION; FINANCIAL INCENTIVES; TAX CREDITS; THERMAL INSULATION; HEATING SYSTEMS; ENERGY EFFICIENCY
This paper reports the prescriptions contained in Italian energy conservation laws 9 and 10 for that which regards:
requests for financial incentives; new specifications on minimum thicknesses for thermal insulation and heating plant
efficiency ratings; tax credits in association with energy conservation financial incentives; and institutionalized
mechanisms for the dissemination of information intended to encourage public participation in nationally sponsored
energy conservation interventions.

21. Guarino, D. (9901961IT)
Rational use of energy: Environmental compatibility and social aspects
Compatibilita' ambientale e aspetti sociali dell'uso razionale dell'energia
DEVELOPED COUNTRIES:T1; ENERGY POLICY:Q1; ENVIRONMENTAL POLICY:Q1; ENERGY CONSERVATION:Q1; SOCIAL
IMPACT; PUBLIC RELATIONS; ENERGY CONSUMPTION; AIR POLLUTION ABATEMENT; FOSSIL FUELS; SURCHARGES;
PLANNING
In assessing the current difficulties that government policy makers are having in the realization of effective public
information programs to motivate the rational use of energy, this paper cites two key factors: the collective as
opposed to personal nature of the benefits to be derived through energy conservation and the cause-effects time gap in
the perception of the public and environmental health impacts due to increased levels of urban air pollution and global
greenhouse gases. As an alternative to energy savings incentives, the paper examines the merits of energy consumption
dissuasion through the application of a carbon tax on the use of fossil fuels.

22. Gallo, C.
Bioclimatic architecture
Bioclimatic architecture international congress: Problems and experiences
SOLAR ARCHITECTURES; TECHNOLOGY ASSESSMENT:Q1; HISTORICAL ASPECTS; THERMAL COMFORT; QUALITY OF
LIFE; WIND; INSOLATION; RELATIVE HUMIDITY; PARAMETRIC ANALYSIS
Some interesting examples of the successful application in the past by famous architects of basic principals of
bioclimatic architecture are discussed to demonstrate how this design discipline is not an abstract approach but a
real one which takes into account the specific geophysical and climatic characteristics of proposed construction sites, as
well as, the
impacts of the chosen architectural solution on the well being of the building's future occupants. In particular, the
paper focusses on bioclimatic approaches which consider the combined seasonal effects of wind, solar radiation
and relative humidity.

23. Barozzi, L.; Guidi, D.
Transfer of photovoltaic technology to developing countries
Trasferimento delle tecnologie fotovoltaiche nei paesi in via disviluppo
DEVELOPING COUNTRIES; RURAL ENERGY CENTERS; PHOTOVOLTAIC POWER SUPPLIES:T1; TECHNOLOGY TRANSFER:Q1;
MARKETING:Q1; SOCIO-ECONOMIC FACTORS; TRAINING; OPERATION; MAINTENANCE; FINANCIAL ASSISTANCE;
MANAGEMENT
A recent World Wildlife Foundation study has evidenced the difficulties encountered, due mainly to the lack of sufficient
investment capital and a coordinated approach, in the successful transfer of photovoltaic energy technology to
developing countries. In discussing the findings of the WWFs study, this paper draws up a list of recommendations for
future technology transfer programs. It puts emphasis on the need for the adoption of an integrated technology
transfer process which, taking into account the specific socio-economic characteristics of proposed sites, promotes the
development of viable local markets for photovoltaic energy, and which stresses the training of local citizens to
operate and maintain not only the photovoltaic units but also all the auxiliary support systems associated with them.

24. Anon.
European Community Wind Energy Conference (ECWEC '93)
EUROPEAN COMMUNITIES; WIND TURBINES:T1; MEETINGS:Q1;COMMERCIALIZATION:Q1; DENMARK; WIND TURBINE
ARRAYS; OFFSHORE SITES; MARKETING; SIZING; MANUFACTURING; ECONOMICS
This paper reports on the topics that received special attention at the March 1993 European Community Wind Energy
Conference in which 600 delegates from 30 countries participated. The Conference papers on wind turbine
marketing evidenced the current boom underway in Europe which saw almost 400 MW of wind turbine power equipment
installed in 1992. Rapid progress is being made in wind turbine technology and researchers are now aiming at the
realization, in the short term, of single units capable of delivering 500 kW of electric power, and of large diameter rotor
(50-55 m) 1.0-1.2 MW units in the long term. Technological innovation and increased production are also significantly
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reducing per-kW installed costs, and European banks are now showing increased interest in financing wind farm
projects. A visit to Denmark's Vindeby 5 MW 11 unit off-shore wind farm highlighted the Conference activities.

25. Rotatoli, M.
Performance monitoring, measurement and control devices for space heating systems: Energy, cost and environmental
aspects
Sistemi di misurazione e contabilizzazione del calore, aspetti energetici, economici, ambientali: Giornata di studio
BUILDINGS; SPACE HVAC SYSTEMS:T2; AIR POLLUTION CONTROL:Q2; FURNACES:T1; COMBUSTION CONTROLLI;
COMBUSTION HNETICS:Q1; EXHAUST GASES:Q1; CHEMICAL COMPOSITION; COMBUSTION PRODUCTS; PARAMETRIC
ANALYSIS
This third part of a broad review of the state-of-the-art in space heating plant performance measurement, monitoring
and control devices is dedicated to an analysis of the reaction kinetics taking place within heating plant combustion
chambers and to the identification and analysis of the combustion process parameters, e.g., fuel chemical composition,
air content, etc., which have a direct impact on flue gas composition and quantity.

26.Lombardi, C ; Silvi, C. (5262000IT)
Risk of condensation within building walls
Rischio di condensazione nelle pareti d'involucro: Classi climaticheinterne per l'Italia
BUILDINGS; WALLS:T1; VAPOR CONDENSATION^; PARAMETRIC ANALYSIS; CLASSIFICATION; BUILDING MATERIALS;
AIR INFILTRATION; VENTILATION SYSTEMS; THERMAL INSULATION; HUMIDITY CONTROL; OPTIMIZATION
This paper investigates the feasibility of classifying indoor microclimates according to risk criteria for interstitial
condensation within the layers composing building envelopes. The classification methodology is based on the
findings of research studies carried out in Belgium and Holland. The paper reports on the application, with some
innovative modifications, of the classification system to classify the indoor microclimates of buildings in nine Italian
urban centers according to risk of in-wall vapor condensation dependent on wall consistency, construction material
U values, indoor volume distribution, air recharge cycles, seasonal climatic conditions and wall orientation. The aim of
the classification system is to provide building designers with useful information with which they can optimize the
design of exterior walls, thermal insulation and ventilation systems.

27. Bacigalupo, E.G.
Space HVAC systems using reversible cycle heat pumps and hot and cold water recovery systems
Gruppi frigoriferi!pompe di calore a ciclo reversibile e recupero acqua caldai refrigerata
MEDITERRANEAN SEA; COASTAL REGIONS; BUILDINGS; SPACE HVAC SYSTEMS:T1; HEAT PUMPS:Q1; ENERGY
RECOVERYrQl; COST BENEFIT ANALYSIS; PERFORMANCE; ABSORPTION REFRIGERATION CYCLE; VAPOR COMPRESSION
REFRIGERATION CYCLE; COMPARATIVE EVALUATIONS
This paper compares the performance and operating cost characteristics of conventional and reversible heat pump
equipped space heating ventilation and air conditioning systems. The cost benefit analyses refer to hypothetical
uses in hotels situated in Mediterranean climatic zones and in office buildings in cities such as Milan (Italy). Attention is
given to an analysis evidencing the capability of the reversible heat pump system equipped with hot and cold water
recovery cycles to economically satisfy peak heating and cooling load requirements.

28. Maltarole», L. (5002000IT)
Technical physics evolution in faculties of engineering in Italy
Sviluppi della fisica tecnica nelle facoltà' di ingegneria
ITALY:T1; ENGINEERING^!; PHYSICS:Q1; EDUCATIONAL FACILITIES:Q1; HISTORICAL ASPECTS; TECHNOLOGY TRANSFER
Technical physics subjects first appeared in Italian universities in 1880. The greatest achievements were made in the
post-war period, when science and technology reached spectacular levels of development. In that period, the
teaching was characterized by the work of great masters like Cesare Codegone of the Polytechnic of Turin.

29. Andreini, P. (9903028IT)
Italian Thermotechnical Committee and Italian Thermotechnical Association: Contribution to development of
thermotechnics
Contributo di ATI e CTI allo sviluppo della termotecnica
MECHANICAL ENGINEERING:^; ITALIAN ORGANIZATIONS.Q1; STANDARDIZATION; TRAINING; INFORMATION
DISSEMINATION; RESEARCH PROGRAMS; HISTORICAL ASPECTS
The paper runs through the stages of the Italian Thermotechnical Committee and Italian Thermotechnical
Association activities from the post-war period up to the present. It describes the impulse given by the two
organizations to research, to cultural exchange, standardization, education and information in the field of
thermotechnics.
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30. Todorovic, B.; Zivkovic, B. (Belgrade University (YU))
Conservation and rational use of energy in space heating ventilation and air conditioning (HVAC) plants in Europe
Conservazione e utilizzo razionale dell'energia per gli impianti di climatizzazione in Europa
EUROPEAN COMMUNITIES; ENERGY CONSERVATION; SPACE HVAC SYSTEMS:T1;THERMAL INSULATION :T2;
SPECD7ICATIONS:QLQ2; REGULATORY GUH>ES:Q1,Q2; GLAZING; BUILDING MATERIALS; U VALUES; ENERGY CONSUMPTION;
PERFORMANCE
This paper reviews the national energy conservation policies of Sweden, Switzerland, the United Kingdom and ex-
Yugoslavia regarding space HVAC systems. The paper surveys each country's energy consumption in this sector
and briefly reports national regulations and specifications regarding the quality and type of exterior glazing for
buildings, building material U values, minimum thicknesses for thermal insulation and required performance ratings
for space heating and cooling systems.

31. Brunello, P.; De Santoli, L. (Udine Univ. (IT). 1st. di Fisica Tecnica e di Tecnologie Industriali)
Seasonal energy consumption of building air conditionig plants: Evaluation
Valutazione dei consumi energetici stagionali negli impianti di condizionamento estivo p. 567-573
BUILDINGS; SPACE HVAC SYSTEMS:T1; COOLING LOAD:Q1; ENERGY CONSUMPTION:Q1; AIR CONDITIONERS:T2; DESIGN:Q2;
MATHEMATICAL MODELS; SEASONAL VARIATIONS; INSOLATION; SIZING; OPTIMIZATION
This paper presents a mathematical model for the simplified calculation of summer cooling loads in the design of space
heating ventilation and cooling systems. The code, based on the typical day concept, allows designers to
optimize equipment sizing and energy consumption. In addition to ambient temperature and humidity, the factors taken
into account in the model include: the effects of insulation, external wall transmittance, shading and building
orientation.

32. Laurenti, L.; Marcotullio, F. (9902288IT); Moncada Lo Giudice, G.
Inner-grooved and conventional smooth copper tubes: Experimental comparison of heat exchange characteristics in
working fluids
Confronto sperimentale delle caratteristiche di scambio termico di fluidi frigorigeni in tubi di rame convenzionali ed
internamente microalettati
REFRIGERATORS:T1; AIR CONDITIONERS:T2; PRESSURE TUBES:Q1,Q2;FREONS:Q1,Q2; HEAT TRANSFER:Q1,Q2; FINS; COPPER;
PERFORMANCE TESTING; COMPARATIVE EVALUATIONS; EXPERIMENTAL DATA
With the aim of developing high performance refrigeration systems, experimental studies were conducted to compare
the heat exchange characteristics of freon 12 and freon 22 in newly developed inner-grooved copper tubes and
conventional smooth tubes. Modifications were made to the measurement system to allow a direct evaluation of the
water side exchange coefficients and the derivation, by means of the Wilson plot technique, of an experimental
correlation.

33. Schibuola, L. (5002000IT)
Gas engine driven heat pump for indoor swimming facilities: Performance
Prestazioni di una pompa di calore a motore endotermico impiegata nell'ambito di un ambiente piscina
SWIMMING POOLS; PUBLIC BUILDINGS:T1; SPACE HEATING:Q1; HEAT PUMPS:Q1; GAS HEAT PUMPS:T2; EXHAUST
RECIRCULATION SYSTEMS:Q2; AIR SOURCE HEAT PUMPS; ENERGY CONSUMPTION; COMPARATIVE EVALUATIONS;
OPTIMIZATION
This paper proposes the use of an air-water heat pump driven by an Otto cycle natural gas fed engine for the space
heating of typical indoor swimming facilities with high air recharge and dehumidification requirements. A
comparative analysis is used to show that the gas driven heat pump, coupled with an exhaust gas recirculation system
and making use of downstream discharged air as the cold source, allows energy savings of up to 30% as compared with
electric heat pumps of equal power ratings.

34. Bigagli, F.; Bosi, R.; Festa, R.; Masperoni, A.; Nenci, F.; Traficante, M. (9903018IT); Savino, G. (Beiteli
Ricerche, Taranto (IT))
Electron beam weldability of off-shore structural steels: Hardness, impact toughness and CTOD of Creusot Loire
steel sample
Saldabilita' di strutture offshore a fascio elettronico: Resilienza, tenacità' dinamica e CTOD di un acciaio di
produzione 'Creusot Loire'
OFFSHORE PLATFORMS:T1; FERRIT1C STEELS:T2,Q1; WELDABILITY:Q2; ELECTRON BEAM WELDING; MECHANICAL
TESTS:Q2; WELDED JOINTS; MECHANICAL PROPERTIES; IMPACT TESTS; CHEMICAL COMPOSITION; METALLOGRAPHY;
EXPERIMENTAL DATA
Hardness and resiliency test data for an electron beam welded Creusot Loire structural steel sample (37 mm thick plate
of A633 grade C type 2 steel - consisting of highly pure Fe 500 with a 0.055% Mo addition) were verified through
tests conducted in ENEA (Italian Agency for New Technology, Energy and the Environment) and Beiteli (Italy) labs. The
microstructure of the welded joints was analyzed through non-destructive metallographic techniques. The tenacity of
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the joints was evaluated through tests establishing hardness, impact toughness and CTOD (Crack Tip Opening
Displacement), as well as, through comparative analyses with specified requirements. Overall results indicated
mechanical characteristics which were inferior to those reported in previous works and suggested the need for a
reconsideration of the steel's chemical composition.

35. Baker, A.B.
Global warming forecasts unreliability
Inaffidabilita' delle previsioni
AMBIENT TEMPERATURE:!!; GREENHOUSE EFFECT:Q1; CLIMATE MODELS:T2;RELIABILITY:Q2; OECD:T3;
ENVIRONMENTAL POLICY:Q3; FOSSIL FUELS; SOLAR ACTIVITY; POPULATION DYNAMICS; ENERGY DEMAND; CORRELATION
This paper reports the opinions of a series of experts who have recentlycommented on the reliability of predictions of
global warning in relation to observed and forecasted increases in carbon dioxide emissions. One of the more difficult to
explain observations, evidenced through the analysis of past meteorological data, was the rapid increase in global
temperature that took place during the period preceding 1940 and which was followed by a gradual decrease, during a
thirty year period of heightened industrialization and consumption of fossil fuels, up to 1970 when global
temperatures began again to rise rapidly. Variations in solar activity was suggested to explain this apparently anomalous
trend in global temperatures. This question as to the existence of a strict correlation between global warming and rises
in carbon dioxide emissions, as well as, forecasted increases in concentrations of atmospheric carbon dioxide due to
the expected population growth in China are putting a strain on attempts by OECD (Organization for Economic Co-
operation and Development) environmental policy makers to gain support for energy tax proposals.

36. Curcio, E.
Hydrocarbons and European Communities
Idrocarburi e la CEE
COMMON MARKET:T1; LEGAL ASPECTS:Q1; EUROPEAN COMMUNITIES:T2; ENERGY POLICY:Q2; ENVIRONMENTAL
POLICY.Q2; ENERGY SUPPLIES; TRADE; SURCHARGES; AIR POLLUTION ABATEMENT; INTERNATIONAL AGREEMENTS;
INTERNATIONAL COOPERATION
One of the major hurdles to be overcome in the creation of a true common market in Europe is the drafting up of an
international agreement establishing a legal basis for the buying and selling of energy amongst Community
members; and the fact the energy supplies have a strategic value represents a key stumbling block. Another difficult to
solve problem arises due to differences among Community member fiscal policies applied to the various forms of
energy. This paper assesses the progress being made towards the creation of a common energy market and discusses how
the cooperative effort being in this area interrelates with EC attempts to establish a common environmental policy
which incorporates strict limits on carbon dioxide emissions by industry.

37. Bernardini, F.
World propane market
Anche il propano da' una mano
PROPANE:T1; MARKETING RESEARCH:Q1; GLOBAL ASPECTS; ITALY; JAPAN; USA; SUPPLY AND DEMAND; SECTORAL
ANALYSIS; ENVIRONMENTAL EFFECTS; COMPARATIVE EVALUATIONS
Although considered only a marginal fuel in Italy, in many other areas of the world liquefied propane gas plays a very
important role. In this examination of the world market situation for propane, emphasis is given to the growing
interest being shown by the Japanese and American industrial and domestic sectors for ihis fuel. A comparison of the
polluting emissions produced by propane and other fuels reveals its favourable environmental effects ratings.

38. Coccia, G.
World natural gas supply and demand: Brief pause in production
Solo una battuta d'aresto
NATURAL GAS:T1; SUPPLY AND DEMAND:Q1; MARKETING:Q1; PRODUCTION; PRICES; DEVELOPING COUNTRIES; ENERGY
DEMAND; POPULATION DYNAMICS; SOCIO-ECONOMIC FACTORS; GLOBAL ASPECTS; FORECASTING
With reference to the 1992 CEDIGAZ (Centre International sur le Gas Naturel et tous Hydrocarbures Gazeux) report
on world natural gas supply and demand, this paper assesses current market and production trends in this industry. The
slight drop in production in 1992, the first which has which has occurred after many consecutive years of steady
increases, is ascribed to ownership disputes among the former-USSR republics and major changes in the organizational
structure of the former-USSR's natural gas industry. Strong increases in demand are forecasted due to expected strong
population growth and increased industrialization to take place in China and India. Price trends in natural gas should
remain steady as a result of plentiful supplies of this fuel and coal, a major competitor. The use of relatively clean
natural gas is suggested as a practical alternative to energy taxes now being proposed as a means for the reduction of
greenhouse gas emissions.

29



39. Tabasso, L.
Bio-diesel fuels production: Feasibility studies
Se l'agricoltore semina il gasolio
ITALY; AUTOMOTIVE FUELS; VEGETABLE OILS:T1; COMMERCIALIZATION:Q1; AIR POLLUTION ABATEMENT;
PERFORMANCE; MARKETING; PETROLEUM INDUSTRY; AGRICULTURE; TAX CREDITS; SOCIO-ECONOMIC FACTORS
This paper reviews the efforts being made by Italy's national government and private industry to develop diesel engine
fuels derived from vegetable oils, in particular, sunflower seed oil. These fuels are being promoted in Italy from the
environmental protection stand-point in that they don't contain any sulfur, the main cause of acid rain, and from the
agricultural stand-point in that they provide Italian farmers, whose food crop production capacity is limited due to
European Communities agreements, with the opportunity to use their set-aside land for the production of energy
crops. This paper provides brief notes on the key performance characteristics of bio-diesel fuels, whose application
doesn't require any modifications to diesel engines, apart from minor adjustments to the air/fuel mix regulating system,
and assesses commercialization prospects. Brief mention is made of the problems being encountered by the Government
in the establishing fair bio-fuel production tax rebates which are compatible with the marketing practices of the
petroleum industry. One of the strategies being considered is to use the bio-fuels as additives to be mixed with
conventional fuel oils so as to derive a fuel which meets the new European air pollution standards.

40. Protopapa, M.
Alarming drop in number of new Italian patents
Brevetto, questo sconosciuto
ITALY:T1; COMMERCIALIZATION^!; PATENTS:T2; SURVEYS:Q2; RESEARCH PROGRAMS; INVESTMENT; COMPETITION;
DEREGULATION; SOCIO-ECONOMIC FACTORS; DEVELOPED COUNTRIES; COMPARATIVE EVALUATIONS
Making ample reference to EPO (European Patent Office) and USPO (US Patent Office) tables indicating international
trends in the issuing of new patents, this paper evidences the alarmingly low amount, in comparison with figures for the
other industrialized countries, of patents being issued in Italy in the key high-tech sectors - electronics, biochemistry and
instrumentation. This slowness by Italian industry to respond to international competition is ascribed to a variety
of problems related in great part to erroneous national policies regarding privatization, the willingness of the
Government to tolerate private sector monopolies, the lack of an even territorial distribution of industrial activities, and
an overall lack of interest and ignorance regarding the strategic and economic importance of research and
development

41. Anon.
Building space heating plants: Italian normative
Nuove norme sull'esercizio degli impianti
ITALY; BUILDINGS; SPACE HVAC SYSTEMS:T1; STANDARDS DOCUMENT:Q1; DESIGN; INSTALLATION; OPERATION; ENERGY
EFFICIENCY; PERFORMANCE; MAINTENANCE; LEGISLATION
This paper reports the recently approved Italian normative for the design, installation, operation and maintenance of
building space heating plants. The normative was developed in response to the directives contained in article 4, comma
4 of the Italian Energy Conservation and Environmental Protection Law No. 10. The innovative feature of this
normative is that it puts emphasis on energy efficiency standards for the space heating plants as a whole, as well as,
setting minimum performance ratings for individual components. Another innovative feature of this normative is that
it considers intermittent operation of the plants, the concept of overall building energy efficiency, optimum plant
sizing and maintenance schedules.

42. Agostini, M.; Sirtori, L. (9903020IT)
High performance boilers and comparison between marketing and energy conservation normative expectations in Italy
Caldaie ad alto rendimento ed i sistemi di conteggio e controllo tra mercato e regolamentazione
ITALY; BUILDINGS; SPACE HVAC SYSTEMS:T1; MARKETING RESEARCH:Q1;FINANCIAL INCENTIVES; PRICES;
PERFORMANCE; ITALIAN ENEA; MANUFACTURING; ENERGY CONSERVATION; ADMINISTRATIVE PROCEDURES; SUPPLY AND
DEMAND
This paper reports the results of a survey made by ENEA (Italian Agency for New Technology, Energy and the
Environment) to obtain feedback regarding the response of space heating equipment manufacturers and owners to
theguidelines contained in legislated energy conservation normatives and financial assistance programs for space heating
equipment. It was found that significant improvements have been made in equipment performance ratings, but these have
taken place mainly as a result of market demand, which is putting a premium on price/performance ratios, and not due
to the financial incentives offered by the government. These failed to be effective because their implementation involved
complex administrative procedures, including a difficult to manage and costly verification system.
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43. Bemporad, E.; Bencini, I.; Tuzi, F.
Innovative materials: Market forecasting
Materiali innovativi: Quale scenario per il prossimo futuro?
COMMON MARKET; ITALY; MATERIALS:!!; COMMERCIALIZATIONS; MARKETING RESEARCH:Q1; RESEARCH
PROGRAMS; TECHNOLOGY ASSESSMENT; INVESTMENT; USES; INDUSTRY; FORECASTING
With the aid of tabled statistical data on world market trends in high-tech materials - ceramics, metals, composites
semiconductors molecular membranes, etc., this paper provides an assessment of their forecasted demand and future use
in key industries - metallurgical, chemical, aeronautic, aerospace, automobile, electronics, electric power and
engineering genetics. Strong reference is made to the Italian situation. In fact, it is noted that in this industrialized
country, only 1.3% of the GNP is currently being invested in high-tech materials R&D as compared with double that
figure being invested in Germany and France. Greater financial input in this research area is recommend in order to
allow Italian industries keep pace in increasingly competitive European and world markets.

44. Repetti, G.; Melone, A. (0428000IT)
Shell-and-tube heat exchanger pressure drop: Liquid tube side and two-phase shell side
Per dite di carico in scambiatori di calore a fascio tubiero liquido lato tubi-bifase lato mantello
HEAT EXCHANGERS:T1; COMPUTER-AIDED DESIGN:Q1; PRESSURE DROP; FLUID FLOW; TWO-PHASE FLOW; PRESSURE
TUBES; HEAT TRANSFER; THERMODYNAMICS; CALCULATION METHODS; PERSONAL COMPUTERS; COMPUTER CODES
The evaluation of the pressure drop in shell-and-tube heat exchangers is split into two separate calculation steps: tube side
and shell side. Underlining that the developed case is based on liquid flow in the tube side of the exchanger and two-
phase flow in the shell side, this paper shows that how the principal equations are suitably incorporated in the calculation
code. These equations, reported in the Chopey and Hicks "Handbook for Chemical Engineering Calculations' and
adapted for computer use, are applicable to shell-and-tube heat exchangers with baffles perpendicular to the tube
bundle. The computer program, realized in the C language, can be executed with the Turbo Cv. 2.0 compiler for
personal computers operating with the MS-DOS system. This paper provides an example of a file generated by the
code's application and indicates required input data and resulting output.

45. Fraschini, C.
Sewage sludge as fertilizer: Feasibility studies
Impiego dei fanghi biologici in agricoltura
MUNICIPAL WASTES; SEWAGE SLUDGE:T1; LIQUID WASTES; WASTE PRODUCT UTILIZATIONS; FERTILIZERS:T2;
CHEMICAL ANALYSIS; TRACE AMOUNTS; SOIL CHEMISTRY; BIOLOGICAL EFFECTS; PERFORMANCE TESTING;
FEASIBILITY STUDIES:Q2
This study on the feasibility of the use of sewage sludge in agriculture made use of suitable extraction technologies to
evaluate the concentrations of exchangeable metals (in particular, zinc, nickel and copper) in 6 parcels of ground,
divided as follows: two untreated, two treated with biological muds and two with chemical fertilizers. It was observed
that, though treatments were taken to the greatest doses allowed, it was not possible to tell one sort of ground from the
other this justifies the low influence that the draining away of biological muds has on agricultural soils, on the
concentration of heavy metals, on the seed and the aeriform part of plants. Therefore, the employment of muds, coming
from the biological depuration treatment of home and industrial fluid wastes, is one of the ways to introduce
organic substances into agricultural soils, at acceptable costs. Using this method leads to a reutilization of organic
substances that is favourable for the producer of wastes and also for the final user. Obviously it's necessary to make
suitable analytic checks to deliver a guaranteed biological mud to the user.

46. Valletrisco, M.; De Clemente, I. (4388000IT)
Ecological response of automobile industry
Risposta 'ecologica' dell'industria automobilistica
AUTOMOBILES-.Tl; CATALYTIC CONVERTERS:Q1; ELECTRIC-POWERED VEMCLES:T2; COMMERCIALIZATION^;
ELECTRIC BATTERIES; TECHNOLOGY ASSESSMENT; PERFORMANCE; OPERATING COST; AIR POLLUTION ABATEMENT;
LEGAL INCENTIVES; COMPARATIVE EVALUATIONS
This paper first examines the air pollution abatement efforts being made in Italy through the creation of pollution
legislation encouraging the adoption of catalytic converters in automobiles. Problems with regard to the high cost of
the currently marketed converters and their lower than expected efficacy are pointed out. A survey is then made
comparing the principal performance features and operating cost characteristics of various types of electric battery
operated vehicles. Progress being made in France and the USA indicates that the dream of an environmentally
compatible car may soon become reality.

47. Franco, M.A.; Sferlazzo, G.; Maddau, V.; Del Caro, A. (Sassari Univ. (IT). Dip. di Chimica)
Tortoli' (Sardinia) lagoon water quality: Space-time variability study of chemical parameters by multivariate statistical
techniques
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Stagno di Tortoli' (Sardegna): Studio della variabilità'spazio-temporale dei parametri chimici attraverso l'utilizzo di
tecniche statistiche multivariate
ITALY; COASTAL WATERS; WETLANDS:T1; WATER POLLUTION:Q1; WATER QUALITY:Q1; MONITORING; STATISTICAL DATA;
MULTIVARIATE ANALYSIS; SPACE DEPENDENCE; TIME DEPENDENCE; WATER CHEMISTRY
The application of multivariate statistical techniques to the study of timespace variability of the quality of waters in the
lagoon of Tortoli' (Sardinia) evidences its dependence on climatic factors. In addition, it is shown that the first
component is highly correlated with the salinity and with its dependent parameters, so it can describe the time
dependent variability of water quality.

48. Musmeci, L. (9903074IT)
New approach by European Communities to waste management
Nuovi indirizzi comunitari in materia di rifiuti
EUROPEAN COMMUNITIES:T1; ENVIRONMENTAL POLICY:Q1; WASTE MANAGEMENT:Q1;WASTE PROCESSING; MATERIALS
RECOVERY; RECYCLING; POLLUTION ABATEMENT;ENVIRONMENTAL IMPACTS; TECHNOLOGY ASSESSMENT; PLANNING
A review of the historical evolution of European Communities environmental policies indicates that, whereas in
the past emphasis was placed on control and prevention, now attention is being given to measures favouring the total
recycling of consumer products so as to reduce to a minimum the environmental impacts of waste management
activities. This new trend derives from the knowledge that waste recycling, with the application of advanced processing
technologies that are now being commercialized, represents not only an excellent opportunity for pollution abatement,
but also a viable source of natural resources.

49. Bacciola, D.; Borghini, M. (Consiglio Nazionale delle Ricerche, S.Teresa (IT). ISDGM-Stazione
Oceanografica); Cannarsa, S. (9903052IT) (and others)
MEDITERRANEAN SEA:T2; OIL SPILLS:T1; OIL POLLUTION CONTAINMENT:Q2; TURBULENT FLOW; WATER CURRENTS;
DIFFUSION:Q1; MIXING:Q1; FLOW MODELS; SEA WATER; EXPERIMENTAL DATA; VAUDATION
The Mediterranean is a semi/enclosed basin characterized by the presence of channels and straits influencing the
circulation, temperature and salinity fields. The tides generally have amplitudes of the order of 10 cm and
velocities of few cm/s. Conversely, the wind forced circulation is very strong and can assume velocity values of 1 m/s at
the sea surface. The temperature and salinity fields have a high temporal and spatial variability, because of many
mixing processes existing in the sea. For example, the waters coming from the Provencal basin meet those waters
coming from the Tyrrhenian Sea in the eastern Ligurian Sea, creating meanders and eddies. Local runoff influences
significantly the coastal circulation. This paper describes diffusion experiments carried out in this complex
environment. The experimental apparatus for the detection of the fluorescine released at sea was composed by two Turner
mod. 450 fluorometres. During the experiments, temperature and salinity vertical profiles were measured by using a
CTD; meteorological data were acquired on a dinghy. The positioning was obtained by means of a Motorola system,
having a precision of about 1 meter. The experiments were carried out under different stratification and wind conditions.
From data analysis it was found that the horizontal diffusion coefficient does not depend on time or boundary
conditions. The role of stratification is important with regard to vertical displacement of the dye. However, its role with
regard to vertical diffusion cannot be assessed with the actual experimental apparatus.

50. Castellani, C M . (9903030IT); Sassi, S.; Trevissoi, E.; Vicini, G. (Unita1 Sanitaria Locale 28, Bologna (IT))
Air quality determination by non-automatic sampling of total suspended particulars and trace elements: Sampling,
analysis and data validation techniques
Descrizione delle lìnee di prelievo e delle metodiche di analisi per la validazione dei dati di qualità' dell'aria determinati
mediante un sistema non automatico relativamente a particelle totali sospese e ad elementi in tracce
AIR POLLUTION MONITORING:T1; RELIABrLITY:Ql; SAMPLING; QUANTITATIVE CHEMICAL ANALYSIS; DATA COVARIANCES;
TOTAL SUSPENDED PARTICULATES; TRACE AMOUNTS; AIR QUALITY; CALIBRATION; MEASURING METHODS; DATA
PROCESSING
Air quality is related to complex environmental phenomena exhibiting large temporal and spatial variations. This work
presents items concerning the reliability of the analytical methods used for quantitative analysis of trace pollutant (Pb,
Cr, V, Ni Cd) concentrations in TSP at USL (Local Sanitary Unit) Bologna Nord PMP Laboratories in Italy. The
purpose of the paper is to discuss the sampling method and selection of the equipment used, the calibration procedures
and the data processing in order to assess the variability present in each step. The last section of the work determines
the overall variability of concentration data, and reviews the difficulties still present in measuring air pollutants.

51. Brusasca, G.; Marzorati, A.; Elisei, G.; Catenacci, G. ; Lesjak, M. (Jozef Stefan Institute, Ljubljana (SI))
Thermal power plant environmental impacts assessment: Use of remote sensing instrumentation and advanced
mathematical models
Campagna sperimentale per lo studio dell'impatto ambientale in prossimità' di una centrale termoelettrica
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THERMAL POWER PLANTS:T1; AIR POLLUTION MONITORING:Q1; LASER SPECTROSCOPY:Q2; LASER SPECTROSCOPY;
ACOUSTIC RADAR:Q2; AIR POLLUTION MONITORS:T2; DATA ACQUISITION SYSTEMS; REAL TIME SYSTEMS; DATA
PROCESSING; AIR POLLUTION; FLOW MODELS; EXPERIMENTAL DATA
In the framework of European Communities environmental projects, a collaboration has started among the 'Jozef Stefan'
Institute (JSI) of Ljubljana, CISE of Segrate (MI) and the ENEL (Italian National Electricity Board) - Thermal and
Nuclear Research Center of Milan. The first joint campaign took place from March 15th to April 5th, 1991 at the
Sostanj Thermal Power Plant in Slovenia. Starting from 1990, in this area the atmospheric pollution was controlled
by means of an air quality monitoring network (built up by the ISI) consisting of different personal computers linked
together. During this campaign, for the first time the Mobile Intelligent Node (MIN) was used jointly together with a
Doppler SODAR and a Differential Absorption L1DAR (light detection and ranging). The MIN works as an information
source, allowing real-time data acquisition and processing, through both traditional and advanced mathematical
diffusion models.

52. Marzorati, A. (2384400IT); Elisei, G.; Zanzottera, E.; Galletti, E.
Meteorolgical measurements by means of active remote sensing systems
Misura di parametri meteorologici mediante sistemi di telerilevamento attivo
AIR POLLUTION MONITORS:T1; LASER SPECTROSCOPY.Q1; LONG-RANGE TRANSPORT; ACOUSTIC RADAR:Q1; FLOW
MODELS; ANEMOMETERS; MAPPING; AMBIENT TEMPERATURE; REMOTE SENSING; RESEARCH PROGRAMS; EXPERIMENTAL
DATA
During the last ten years, the ENEL (Italian National Electricity Board) - Thermal and Nuclear Research Center of Milan
has designed and built active remote sensing devices, such as Radio Acoustic Sounding Systems (RASS) for vertical
temperature profiles, a 3-axis Doppler SODAR for vertical wind fields and a Differential Absorption L1DAR (light
detection and ranging), mounted on a mobile laboratory, for SO_2 and O_3 measurements. This paper presents a
description of the research programs in progress: they deal with both the improvement of the previous systems and the
realization of new instrumentation mainly based on laser sources, able to give wind and temperature measurements along
different directions and at heights higher than ones available with a SODAR and a RASS.

53. Granelli, G.; Montagna, M.; Pasini, G. (5108000IT); Innorta, M.; Marannino, P.
Interaction between daily load demand curve and management of hydro-thermal generation system
Interazione tra il diagramma di carico giornaliero e la gestione di un sistema di produzione idrotermoelettrico
ELECTRIC UTILITIES; HYDROELECTRIC POWER PLANTS; FOSSIL-FUEL POWER PLANTS; HYBRID SYSTEMS; POWER
GENERATIONS; LOAD MANAGEMENTS; ECONOMICS; SCHEDULES; OPTIMIZATION; RATE STRUCTURE; PLANNING;
COMPARATIVE EVALUATIONS
The influence that the behaviour of the daily load demand curve has on the management of a hydro-thermal generation
system is considered. The aim of this paper is to show the improvements that can be achieved by suitable load
management techniques capable of flattening the load demand curve. The analysis is carried out by using a hydro-
thermal scheduling program and a thermal unit dynamic dispatch procedure. The possibility of properly re-committing
the available thermal units is also taken into account. The economical and technical convenience of shutting down less
economical thermal units operating near the lower generations limits is verified. Finally, some considerations are
made about the possible use of the thermal generation incremental costs as a tool for planning the end users' kWh
prices, even in the short term. The results refer to a system with characteristics similar to those of the Italian one. In
determining the daily load demand curves, the characteristics of load demand in Italy as well as in other European
countries are taken into account.

54. Deponti, F.; Fini, G.P.; Porrino, A.; Rosa, F.
Compacting high voltage transmission lines in view of dielectric and corona noise constraints
Riduzione di ingombro delle linee di trasmissione nei confronti dei vincoli dielettrici e dei disturbi per effetto corona
ITALY; ELECTRIC UTILITIES; HVAC SYSTEMS; OVERHEAD POWER TRANSMISSION; POWER TRANSMISSION LINES:T1; SPACE
DEPENDENCE:Q1; POSITIONING:Q1; ELECTRICAL INSULATION :Q1; NOISE POLLUTION ABATEMENT:Q1; SIZING;
OPTIMIZATION
The paper reports the results of the studies performed at the Electric Research Center of ENEL (Italian National
Electricity Board) in the Field of compacting high voltage transmission lines, from the point of view of dielectric and
corona noise constraints. The results of switching impulse withstand voltage tests, performed on typical compact line
insulation configurations, are given and optimization criteria of such insulation configurations in relation to switching
impulse are outlined. The constraints regarding surface withstand voltage in polluted conditions of the above
insulations are analyzed and the possibility of reducing their dimensions by using unconventional insulation materials
is considered. Finally, evaluations of corona noise in the case of optimization of the line encumbrance from the point of
view of dielectric constraints are given.

55. Cordioli, G. (Nuova Magrini Galileo, Varese (IT)); Crema, V.
Automatic plant for testing SF_6 gas insulated high voltage cirucuit breakers: Design
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Progetto di un impianto automatico di collaudo di poli di interruttore in SF6 di A.T.
HVAC SYSTEMS; GAS-INSULATED SUBSTATIONS:T1; PERFORMANCE TESTING:Q1,Q2; CIRCUIT BREAKERS:T2; IN-SERVICE
INSPECTION:Q1,Q2; AUTOMATION; TEST FACILITIES; EFFICIENCY; OPTIMIZATION
The traditional practice for the routine testing of high voltage switchgear requires laborious operations and procedures.
Tests are normally carried out manually with a large engagement of technical staff and this may cause problems of test
organization and repeatability. N.M.G., world-wide manufacturers of high voltage equipment, realized the first
automatic test line in order to test high voltage circuit breakers insulated with SF_6 (Sulphur Hexafluoride). This
apparatus is unique with regard to the choice of technical and productive solutions, integrated with the development of
automation systems either in production processes or in test procedures. The goals of N.M.G., in conceiving this testing
plant, were: reduction of testing time of equipment; reduction of specific technical staff; improvement of efficiency
and organization. The testing plant consists of several subsequent bays where the following operations are carried out
vacuum; gas filling; leakage test; mechanical test; dielectric test. This solution leads to a remarkable reduction of the
whole test time with a global saving of 7,500 h/year.

56. Anagni, F.; Marchetti, U.; Podestà, L.; Sacerdoti, G. (5561000IT)
New techniques for management of medium voltage distribution nework: Optoelectric sensors for control of switch-
boards in SF_6
Nuove tecniche per la gestione della rete di distribuzione in MT: Sensori optoelettrici per il controllo dei quadri in
SF_6
GAS-INSULATED SUBSTATIONS:T1; OPTICAL EQUIPMENT.Q1; CONTROL SYSTEMS; ELECTRIC PROBES; ON-LINE
MEASUREMENT SYSTEMSrQl; AC SYSTEMS; EQUIPMENT PROTECTION DEVICES; SIZING; DESIGN; RECOMMENDATIONS;
ECONOMICS
During the last ten years, in order to meet growing power demand in big towns, insulation in SF_6 has been introduced
in MV electrical switchboards. In this way, dimensions are greatly reduced when compared to those of traditional
technology. Due to the small sizes of the compact devices and the reduction of inner and outer interfaces, there are
difficulties in sensor design, overall design and testing. The use of traditional sensors is not convenient from an
economics point of view. In this paper, the advantages obtainable by using optical fiber sensors are pointed out. The
present situation of these sensors for electrical switchboards is presented. In addition, the use of the optical monitoring
system in order to obtain the innovative management of a distribution network is discussed.

57. Filippazzi, F.; Occhini, G. (Bull Italia, Milan (IT))
Microprocessor architecture: Development history
Evoluzione dell'architettura dei microprocessori p. 40-46
MEASURING INSTRUMENTS; ON-LINE MEASUREMENT SYSTEMS; MICROPROCESSORS:^; COMPUTER ARCHITECTURE:T2;
TECHNOLOGY ASSESSMENT:Q1,Q2; PERFORMANCE; ECONOMICS; COMMERCIALIZATION; HISTORICAL ASPECTS
The microprocessor, in addition to constituting the heart of a large number of professional measuring instruments, is
also present in many consumer products. Initially developed at the beginning of the 1960's, the microprocessor has
since undergone further development in its architectural and structural characteristics so as to enhance its capabilities
and allow its use in highly sophisticated instrumentation. This article examines the implications of the latter stage of
development, in particular, the impacts, in terms of performance and economics, of the transition from the conventional
CISC (Complex Instruction Set Computer) type of architecture to the more simple RISC (Reduced Instruction Set
Computer) type.

58. Mussino, F. (5262000IT); Roccato, M. (Italgas, Turin (IT))
Automated telemetering systems
Sistema di telerilevamento di dati
PUBLIC UTILITEESiTl; TELEMETRY:Q1; POWER METERS; GAS METERS; AUTOMATION; ENERGY MANAGEMENT SYSTEMS;
DATA TRANSMISSION SYSTEMS; ENERGY CONSUMPTION; EFFICIENCY; REMOTE SENSING
This paper briefly points out the key design features of a remote metering data acquisition and transmission system
suitable for use by water, gas and electric utilities. The automated system makes use of existing telephone and radiowave
transmission facilities to transmit metered data from user meters to a central data reception office. The capabilities of
this telemetering system include - measuring the power consumed by users and ceded to the grid (in the case of on-site
power generation); monitoring user electrical system voltage, current and power factor; transmitting the measured data to
on-site and utility control stations; receiving commands to connect or disconnect user electrical systems to the utility grid;
and penalizing users for unwarranted excess power consumption.

59. Bellon, A. (9901797IT); Berizzi, A.; Silvestri, A.; Tironi, E.; Zaninelli, D. (9698781IT)
Harmonic distortion minimizing
Provvedimenti impiantistici per l'attenuazione dei disturbi
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VAR CONTROL SYSTEMS:T1; TECHNOLOGY ASSESSMENT:Q1; POWER SUPPLIES:T2; SIGNAL DISTORTION:Q2; ELECTRIC
F1LTERS:Q2; SIGNAL CONDITIONERS; HARMONICS; ELECTRICAL TRANSIENTS; EQUIPMENT PROTECTION DEVICES;
DESIGN; RECOMMENDATIONS
This article explains why industrial system non-linear loads are becoming increasingly common and important, and
evidences the consequences of these on the reliability of power supply networks. Subsequently, the paper gives an in-
depth discussion of suitable types of harmonic distortion filtering methods for passive and active types of disturbances.
Particular attention is given to protection devices for active disturbances and filter sizing and positioning requirements.
A review is made of the relative national and international normatives, as well as, legal aspects regarding the
generation of disturbances. The paper concludes with a series of recommendations on design procedures going from
the acquisition of data on harmonic disturbances, to the conceptual design stage and final protection system design
verification.

60. Low energy consumption lighting systems for buildings
Sistemi di illuminazione a basso consumo energetico negli edifici
OFFICE BUILDINGS:T1; LIGHTING SYSTEMS:Q1; FLUORESCENT LAMPS; HALIDES; DAYLIGHTING; ENERGY CONSUMPTION;
OPERATION; MAINTENANCE; RETROFITTING; COST BENEFIT ANALYSIS; OPTIMIZATION
Office building lighting systems often account for as much as 50% of overall energy consumption. This paper examines
the benefits in terms of energy conservation and operating cost savings for a wide selection of modem lighting
systems. Recommendations are also given on suitable daylighting schemes, efficient and effective lighting system
control systems, and maintenance procedures. A table is developed indicating payback periods and possible energy
savings that can be derived through a variety of retrofit options including the substitution of conventional systems with
systems incorporating compact fluorescent lamps, halogen lamps, and systems equipped with prismatic panels or
mirrored reflectors.

61. Blatt, M.; Khattar, M.
Heat pumps: Design and performance improvements
Perfezionamenti delle pompe di calore
BUILDINGS; SPACE HVAC SYSTEMS:T1; WATER SOURCE HEAT PUMPS:Q1; COMMERCIALIZATION; DESIGN; PERFORMANCE;
OPERATION; ECONOMICS; SPECIFICATIONS
This paper evidences the design and performance features of the improved water loop heat pump developed by the
Electrotechnical Power Research Institute (EPRI). Versatile, compact and low priced, this water cycle heat pump
represents an interesting solution for building space heating and cooling requirements. In addition to offering high
efficiency levels, the new pump is easy to operate.

62. Sesto, E.; Stancampiano, M.
ISES international Solar Energy Society: Italian Section report
Rapporto del Comitato Energia Eolica della Sezione Italiana dell'ISES .Comitati di lavoro ISES p. 117-126
EUROPEAN COMMUNITIES; ITALY; WIND TURBINES:T1; COMMERCIALIZATION:Q1; MARKETING RESEARCH:Q1; DESIGN;
SPECIFICATIONS; PERFORMANCE; ENVIRONMENTAL IMPACTS; MANUFACTURERS; FINANCIAL INCENTIVES
After a brief introduction highlighting the potential benefits to be derived from the suitable application of wind turbines,
in terms of economic and environmentally compatible energy supplies for remote areas, this paper gives a panoramic
look at wind turbine commercialization activities in Italy. The main manufacturers and technical characteristics of the
three most promising wind turbines are reported. Comments are made on world market trends and incentive programs
being developed by the Italian Government and the European Communities to help bolster industrial participation in this
sector.

63. Sirtori, L.
Performance monitoring, measurement and control devices for space heating systems: Energy, cost, and environmental
aspects
Sistemi di misurazione e contabilizzazione del calore, aspetti energetici, economici, ambientali
ITALY; BUILDINGS; SPACE HVAC SYSTEMS.T1; ON-LINE CONTROL SYSTEMS.-Q1; ON-LINE MEASUREMENT SYSTEMS.Q1;
ENERGY MANAGEMENT SYSTEMS:Q1; TECHNOLOGY ASSESSMENT; ECONOMICS; STANDARDS; LEGAL INCENTIVES;
MARKETING
Beginning with a brief history of the evolution that has occurred over the past two decades in Italian legislation and
normatives governing space heating plants and thermal insulation for buildings, this paper reviews the state-of-the-art in
heating plant performance measurement, monitoring and control devices. Here, the aspects covered include an
assessment of the current market situation and attempts by Italian normative committees to promote the use of these
devices in line with national and European Communities energy and environmental policies encouraging energy
conservation and air pollution abatement. In particular, the paper focuses on optimum monitoring and control systems
planning criteria to suit specific user requirements regarding energy efficiency, cost containment and thermal comfort for
the cases of centralized and autonomous heating plant operation.
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64. Storelli, V.
Solar power satellites: Commercialization and socio-economic impacts
Energia dallo spazio nella cultura internazionale
ORBITAL SOLAR POWER PLANTS:T1; COMMERCIALIZATION :Q1; SOCIO-ECONOMIC FACTORS:Q1; TECHNOLOGY
ASSESSMENT:Q1; SOLAR CELL ARRAYS; FABRICATION; INSTALLATION; HYDROGEN-BASED ECONOMY; ENVIRONMENT;'
GLOBAL ASPECTS; FEASIBILITY STUDIES
Commercialization prospects for solar power satellites are assessed with reference to their possible impacts on the
viability of the fossil fuel market and on international energy and environmental policies. The technical aspects which
are examined include: solar panel sizing in relation to solar cell efficiency; the development of point-contact solar cell
technology; the feasibility of the use of lunar materials; microwave transmission from the moon; optimum satellite
positioning; the use of robots for in-space satellite assembly; satellite transmitted power for hydrogen production and
storage; marketable product estimated development time.

65. Manazza, G.
Energy and environment: Fifth European Communities program (1992-2000)
Energie rinnovabili e quinto programma ambientale CEE (1992-2000)
EUROPEAN COMMUNITIES:T1; ENVIRONMENTAL POLICY:Q1; ENERGY POLICY:Q1; MANAGEMENT; ENERGY
CONSERVATION; AIR POLLUTION ABATEMENT; ENVIRONMENTAL QUALITY; TRANSPORTATION SECTOR; AGRICULTURE;
TOURISM; PLANNING
For the sectors of transportation, agriculture and forestry, and tourism, this paper tables the fifth European program of
activities aimed at the rational use of energy and environmental protection. With the aim of the reduced consumption of
fossil fuels and air pollution abatement, transportation sector activities are to put emphasis on the development of
those transportation means, e.g., railways, ships, etc., which represent an energy efficient and environmentally
compatible alternative to the private automobile. The agriculture and forestry program is to stress the restoration and
protection of environmental quality through reforestation and limits on pesticides use. Ecological tourism is to be
promoted through the creation of national recreational facilities use management programs which will regulate the use of
private automobiles in environmentally sensitive areas.

66. Carbonari, A.; Fanchiotti, A.
Urban buildings space heating energy demand
Domanda di energia per riscaldamento di edifìci in un'area urbana
URBAN AREAS:T1; DISTRICT HEATING:Q1; ENERGY CONSERVATION:Q1;BUILDINGS:T2; HEATING LOAD:Q2; HEAT LOSSES:Q2;
SPACE HEATING; THERMAL INSULATION; RETROFITTING; SEASONAL VARIATIONS; COMPUTER-AIDED DESIGN
With the aim of facilitating district heating and building thermal insulation retrofit feasibility studies, this paper presents
a method by which the time dependent density of space heating thermal loads for urban centers and building envelope
thermal losses can be calculated. The energy demand analyses, carried out to assess the requirements of entire urban
areas, are based on three basic parameters - building area density, average age of structures (existing type of wall and
heating system construction technology), and building use (actual and/or planned time dependent
occupancy and indoor air recharge cycles).

67. Bollettini, U.; Mancuso, V. (9903020IT)
Load diagram preparation for industrial on-site power systems design: ENEA calculation code
Programma di calcolo per la eleborazione dei diagrammi di carico
INDUSTRIAL PLANTS; ON-SITE POWER GENERATIONS; DUAL-PURPOSE POWER PLANTS:T2; LOAD ANALYSIS:T3,Q1,Q2;
COMPUTER GRAPHICS:Q3; ITALIAN ENEA; T CODES; ENERGY CONSERVATION; DESIGN; OPTIMIZATION
This paper illustrates the use of the TELA (Thermal and Electrical Loads Analysis) computer program to prepare, on the
basis on daily load analyses, annual thermal and electrical load diagrams to be used in the determination of the optimum
choice of on-site power plant systems and components. TELA, developed by ENEA (Italian Agency for New
Technology, Energy and the Environment) to help Italian industrial firms comply with national energy
conservation nonnatives, uses the Microsoft Visualbasic language and the Windows programming system.

68. Cincotti, V.; Di Mario, F.; Iacobazzi, A.; Vellone, R. (9903020IT)
Phosphoric acid fuel cells: Italian research and development
Impianti con celle a combustibile ad acido fosforico: Esperienze in corso in Italia
ITALIAN ENEA; FUEL CELLS.T1; DEMONSTRATION PROGRAMS:Q1; COMMERCIALIZATION^; ACID ELECTROLYTE FUEL
CELLS; PHOSPHORIC ACID; DESIGN; ELECTROCHEMISTRY; THERMODYNAMICS; ENVIRONMENTAL IMPACTS;
PERFORMANCE
Due to their environmental compatibility, good energy efficiency characteristics, and high levels of flexibility in
terms of construction options and use, fuel cells represent a promising method of thermal and electrical power
supply for densely populated urban areas. This paper first describes the chief design, operation and performance
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characteristics of various types of fuel cells. Details are given of the electrochemistry and thermodynamics aspects
relative to phosphoric acid fuel cells. This introduction is followed by a progress report on research and
development activities being conducted by ENEA (Italian Agency for New Technology, Energy and the
Environment). Brief descriptions are provided of the main Italian fuel cell demonstration plants in operation and/or
under construction.

69. Casasola, L.; Marani, M. (ENEA, Venice (IT). Area Energia)
Textiles dyeing and drying: Energy efficiency optimization
Ottimizzazione energetico-gestionale di un reparto di tintura
TEXTILES:T1; DRYING:Ql; MATERIALS WORKING:Q1; GAS BURNERS; HEATING SYSTEMS; HEAT RECOVERY; EXHAUST
RECIRCULATION SYSTEMS; ENERGY CONSERVATION; PERFORMANCE TESTING; ECONOMICS; COMPARATIVE
EVALUATIONS
This paper reports on two innovative energy savings schemes applied to wool and cotton dyeing and drying processes.
They consist in the substitution of central heating systems with autonomous systems, i.e., an overhead mounted
gas burner for the direct heating of dyeing baths and a closed cycle methane fired air heating system for the drying of
fabric spools. The paper briefly notes the key design, operation and performance characteristics of these
independent direct heating systems and makes energy consumption comparisons, based on performance test results, with
conventional centralized heating systems to indicate the economic advantages afforded by autonomous heating with
exhaust gas recirculation.

70. Tomassetti, G. (9903020IT)
Italian energy conservation law No. 10: Compliance and selection of energy managers
Attuazione dell'art. 19 della legge 10: Responsabili per la conservazione e l'uso razionale dell'energia
ITALY:T1; ENERGY CONSERVATIONS; ENERGY POLICY.Q1; ENERGY MANAGEMENT; PROFESSIONAL PERSONNEL;
ADMINISTRATIVE PROCEDURES; ENERGY CONSUMPTION; INFORMATION DISSEMINATION; LAWS; COMPLIANCE
In 1982, each Italian industrial firm that, in the course of normal operations, consumed large amounts of energy was
obliged under energy conservation law No. 308 to nominate an officer who would be entrusted with the management
of all the firm's activities pertaining to energy use. The range of this law, intended to satisfy national energy policy
requirements regarding the rational use of energy, was extended in 1991 through Law No. 10 to include also the
transportation and civil sectors. This paper discusses the problems that have been encountered thus far by large energy
consuming firms in complying with these laws. Attention is given to difficulties that firms are having in
establishing precise procedures for the nomination of energy managers and in defining the responsibilities of these
managers. The paper also assesses progress being made towards the drafting up of suitable standard questionnaire
forms, intended for classification and monitoring purposes, that would be applicable to a wide typology of activities, and
towards the establishing of efficacious information channels to facilitate the exchange of data between government
energy conservation controllers and large energy consumers.

71. Pierantoni, F.
Future is not what it used to be
Futuro non e' mai quello che sembra
ENERGY DEMANDITI; FORECASTING:Q1; ECONOMIC ANALYSIS:T2; ACCURACY:Q2; ENERGY MODELS; PLANNING;
DECISION MAKING; OPTIMIZATION
Arthur C. Clarke wrote - 'the future is not what it used to be'. To evidence the pitfalls of the art of long term forecasting,
troublesome even for so-called 'experts', this paper analyzes the performance of a task force of American opinion
leaders of the past (including the famous industrialist George Westinghouse and White House Secretary Treasurer,
Charles Foster) who, in the euphoria generated by spectacular advances in technology made just at the turn of the last
century, were asked to predict what might be expected over the next hundred years. An assessment of the almost total
failure of that group of experts, drawn from the best at that time within the fields of technology and business, to foresee
important events with significant impacts on world economics, energy demand and the environment, e.g., the
success of the automobile, telecommunications, air travel (they instead had predicted the continued use of horses for the
delivery of mail and disappearance of unemployment), evidences the importance, in long term forecasting, of
thoroughly understanding and correctly evaluating research trends, as well as, of setting aside personal interests and
biases.

72. Levi-Montalcini, R.
Role of scientists at start of third millenium
Ruolo degli scienziati alle soglie del terzo millennio
SCIENTIFIC PERSONNELS; COMMERCIALIZATIONS; ETHICAL ASPECTS:Q1,Q2; TECHNOLOGY TRANSFER;
TECHNOLOGY IMPACTS; SOCIAL IMPACT; LIFE STYLES; ATTITUDES; HISTORICAL ASPECTS
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As the year 2000 approaches, scientists world-wide are beginning, more and more, to make known their interest in a
field which, in the past, was considered to lie entirely within the domain of philosophers and religious leaders, i.e.,
that of the tutelage of ethical and moral values. Reviewing the dramatic post war evolution of social attitudes towards
scientists and their work and assessing current trends towards the adoption by scientists of a more humanistic approach
in their activities, this paper suggests that, in the coming years, science will take on a more direct social role in which it
will act, at a higher level, as source and overseer of a system of values and convictions having a more intimate
relationship with nature and the way in which it is governed.

73. Salvini, G. (0008500IT)
Towards scientific renaissance
Verso un nuovo rinascimento scientifico
SCIENTIFIC PERSONNEL:!!; ETHICAL ASPECTSrQl; LEARNING; TECHNOLOGY IMPACTS; SOCIAL IMPACT; LIFE STYLES;
ATTITUDES; HISTORICAL ASPECTS
Today, more than at any other time in history, scientists are aware of how little knowledge they have gained with respect
to that knowledge which new generations of scientists will eventually acquire. The author suggests that this awareness
is generating a more humble approach by scientists in their pursuit of knowledge and that it is also leading to a greater
sense of social responsibility. This paper expounds this point by examining the ethical-social-scientific implications of
some key questions yet to be answered in the fields of astrophysics (what is the nature of the dark matter which
composes 90% of the universe?), elementary particles (is there something even smaller than the quark?), and biology (is it
possible to prolong man's natural life span through the use of genetic engineering?).

74. Ferrari, S.; Palma, D.; Amendola, G. (9903032IT) (and others)
Italian competitiveness in high technology industries
Primo rapporto dell'ENEA sulla competitivita' dell'Italia nelle industrie ad alta tecnologia
ITALY:T1; COMMERCIALIZATION:©^; TECHNOLOGY IMPACTS; INVENTIONS; INVESTMENT; MANUFACTURING; TRADE;
COMPETITION; GLOBAL ASPECTS; SECTORAL ANALYSIS; COMPARATIVE EVALUATIONS
A sectoral analysis of 1978-1991 trends in the invention, manufacturing and marketing, in Italy, of high technology
goods suggests the need for greater R&D investment by government and private industry and a broadening of the
number and type of industries now contributing to the strengthening of this nation's overall high technology industrial
base. This is especially the case with regard to the electronics sector in view of the strategic importance of this vital
industry and the strong competition being given by the newly industrialized countries located on the Pacific Rim. With
reference to the European Communities common market strategies, intended as a buffer against future unified efforts by
North American and Pacific Rim countries to consolidate global market share in high technology goods, recent
investment trends reveal that Italy's response thus far has been slow and asymmetric.

75. Delphos-1, Zambelli and Plug photovoltaic power plants: 1992 performance
Funzionamento degli impianti fotovoltaici Delphos-1, Zambelli e Plug nell'anno 1992
ITALIAN ENEA; PHOTOVOLTAIC POWER PLANTS:T1; PERFORMANCES; DEMONSTRATION PLANTS; MODULAR
STRUCTURES; DESIGN; OPERATION; SPECIFICATIONS; INSOLATION; POWER LOSSES; COMPILED DATA
This paper graphically reports the principle design and performance characteristics of ENEA (Italian Agency for New
Technology, Energy and the Environment) modular 100 kW photovoltaic demonstration units called Plug,
Photovoltaic low-cost utility generator. The paper describes the performance of individual and interconnected Plug units.
The comparative analysis makes use of data indicating site characteristics, seasonal insulation, operating schedules,
generated power, and loss distribution.

76. Ruberti, A.
Commercialization of Italian and European Communities research results
Valorizzazione dei risultati della ricerca comunitaria
ITALY:T1; EUROPEAN COMMUNITIES:T2; COORDINATED RESEARCH PROGRAMS:Q1,Q2; COMMERCIALIZATION; PLANNING;
INVESTMENT; MARKETING; COMPETITION; SOCIO-ECONOMIC FACTORS; PAYBACK PERIOD; GLOBAL ASPECTS
Currently in Italy, the total amount of investment directed towards research and development activities represents only
1.4% of this country's GNP, as compared with 2.4% and 2.8% for France and the USA respectively. In order to allow
Italy keep pace with the other industrialized countries in an increasingly competitive global market for high technology
goods, the Author cites the need for increased investment in R&D and the necessity for the development of a
public/private multi-sectoral plan optimizing Italian R&D strategies. Of prime importance is also the active and effective
participation of Italy in coordinated European Communities research programs such as Eureka. Emphasis is to be placed
on the development of optimized industry-market oriented commercialization plans which take into account the actual
requirements of industry and consumers so as to better target R&D efforts and maximize returns on investment through
the commercialization of highly marketable products.
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77. Colombo, U.
Research as instrumets for industrial competitiveness
Ricerca come strumento di competitivita' industriale
ITALY:T1; EUROPEAN COMMUNITIES:T2; COORDINATED RESEARCH PROGRAMS :Q1,Q2; TECHNOLOGY TRANSFER:Q1,Q2;
COMMERCIALIZATION; INFORMATION DISSEMINATION; INVESTMENT; MARKETING; COMPETITION; SOCIO-ECONOMIC
FACTORS; OPTIMIZATION
In order to allow Italy keep pace with the other industrialized countries in an increasingly competitive global
market for high technology goods, the Author stresses the need for increased investment in R&D and the necessity for
the active and effective participation of Italy in coordinated European Communities research programs such as Eureka.
Emphasis is to be placed on the development of optimized commercialization strategies which take into account the
actual requirements of industry and consumers so as to better target R&D efforts and maximize returns on investment
through the commercialization of highly marketable products. A key element aiding future R&D efforts in Italy will be
the Relay Centers which are to form an integral part of a planned European Communities wide technology information
exchange network.

78. Ambrosini, G.; Ciancia, A.; Pede, G. (9903020IT)
Hydrogen fuelled buses: Italian ENEA research program
Programma dell'ENEA sullo sviluppo di un pulmino alimentato ad idrogeno
ITALIAN ENEA; DEMONSTRATION PROGRAMS; BUSES:T1; HYDROGEN FUELS:Q1; FUEL INJECTION SYSTEMS:Q1; HYDROGEN
STORAGE; AIR POLLUTION ABATEMENT; INTERNAL COMBUSTION ENGINES; RETROFITTING; PERFORMANCE; OPERATING
COST
Current hydrogen automotive fuels research studies being conducted by ENEA (Italian Agency for New Technology,
Energy and the Environment) are being targeted towards the development of hydrogen fueled vans and buses for use in
highly polluted urban environments where the innovative vehicles' air pollution abatement characteristics would justify
their high operating costs as compared with those of conventional automotive alternatives. The demonstration vehicle
being used in the experimental studies and performance tests is a two liter minibus with a spark ignition engine power
rated at 55 kW with gasoline operation and 45 kW with hydrogen. Detailed design notes are given regarding the
retrofitting of the minibus chassis to house the aluminium gas storage tanks and the adaptation of the engine to operate
with compressed hydrogen. Attention is given to efforts being made to resolve combustion control and fueling
problems. Focus is on the progress being made in the development of an efficient and safe electronically controlled fuel
injection system.

79. Panofsky, W.K.H.
Management and treatment of fissile materials from nuclear weapons
Gestione e il trattamento dei materiali fissili provenienti dalle armi nucleari
NUCLEAR DISARMAMENT; NUCLEAR WEAPONS:T1; MATERIALS RECOVERY:Q1; MIXED OXIDE FUELS:T2; PLUTONIUM
OXIDES.-Q2; MIXED OXIDE FUEL FABRICATION PLANTS; SOCIO-ECONOMIC FACTORS; ENVIRONMENTAL IMPACTS;
POLITICAL ASPECTS; INTERNATIONAL COOPERATION; FEASIBrLITY STUDIES
There are currently about 50,000 nuclear weapons stockpiled in various pans of the world. Recent USA-Russia arms
reduction agreements calling for the destruction of a large fraction of these weapons will lead to surpluses of about 200
tonnes plutonium and 1,000 tonnes of highly enriched uranium. This paper assesses the technical, social, economic,
environmental and political implications of a wide range of options now being considered by national and
international committees evaluating feasible methods for the dismantling, storage, processing and/or final disposal of
these fissile
materials. Preliminary assessment results favour the temporary storage and suitable treatment of weapons grade
plutonium for its future incorporation in mixed oxides fuels to be used in existing light water reactors. The author
cites the urgent need for substantial investment targeted towards the development and construction of new MOX fuel
fabrication plants, and for international cooperation aimed at the drafting of multilateral agreements governing the
dismantling, storage and use of weapons derived fuels.

80. Benvegnu, F.; Brondi, A.; Polizzano, C ; Tassoni, E. (9903019IT)
Isolation capacity of clay barriers
Capacita' di barriera idrologica delle argille
RADIOACTIVE WASTES:T1; UNDERGROUND DISPOSAL:Q1; RADIOACTIVE WASTE DBPOSAL:T2; SITE
CHARACTERIZATION:Q2; FEASIBILITY STUDIES:Q2; APPENNINES; GEOMORPHOLOGY; CLAYS; SOIL MECHANICS;
GEOCHEMICAL SURVEYS; RADIONUCLIDE MIGRATION
With reference to research studies on the suitability of the long-term storage of radioactive wastes in clay formations,
this paper reports the findings of ENEA (Italian Agency for New Technology, Energy and the Environment) studies to
characterize clay deposits located between Siena and Pienza in central Italy and assess the suitability of this area as a
possible storage site for rad-wastes immobilized through vitrification. The results of the geomorphological surveys,
physical-chemical properties analyses coupled with long term stability analyses based on migration models indicate
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that the clay deposits represent an efficacious barrier against the penetration of oxidizing surface waters. The intrinsic
properties of clays make them ideal isolating materials for use either as protective layers for other candidate rad-waste
storage formations, e.g., salt deposits, or for direct use as storage mediums.

81. Saetti, G.; Benassi, L. (Azienda Municipalizzata Servizi Citta', Reggio Emilia (IT)); Formentini, P.; Vecchi, G.;
Monterastelli, G. (USL 9, ReggioEmilia (IT). Servizio di Medicina Preventiva e Igiene del Lavoro)
Reggio Emilia {Italy) modernized incinerator plant operation: Technical and occupational safety aspects
Esperienza della citta' di Reggio Emilia, aspetti tecnici e di medicina el lavoro
INCINERATORS; REFUSE-FUELED POWER PLANTS:!!; OCCUPATIONAL SAFETY:Q1; INDUSTRIAL MEDICINE:Q1;
BIOLOGICAL EFFECTS; OCCUPATIONAL DISEASES; RISK ASSESSMENT; INOCULATION; WORKING CONDITIONS;
ACCIDENTS; POLLUTION CONTROL
Originally built in 1968 as a double furnace installation for the incineration of 100 tonnes/day of solid municipal
wastes with a calorific value of about 1175 cal/kg, the Reggio Emilia incineration plant was subsequently retrofitted
with a metals recovery section, electrostatic precipitators and flue gas desulfurization units and, after 1985, with a
back pressure turbine set (500 + 550 kW), a heat recovery line to supply hot water to a local district heating network, a
post-combustion unit and a process water treatment plant. This paper reports the findings of studies and
interventions made to assess and ensure the safety of this installation. The studies and safety measures included: a series
of checks to evaluate the level of occupational safety at the plant (noise pollution levels, accident rates, heavy metals
exposure rates, disease risk), an inoculation program, and the creation of company sponsored health program to
continuously monitor and safeguard the health of plant employees.

82. Bertanza, G. (Brescia Univ. (IT). Dipt di Ingegneria Civile)
Municipal waste processing: Technical/economic comparison of composting and incineration options
Raffronto tecnico-economico tra soluzioni diverse di trattamento diRSU (compostaggio-incenerimento)
MUNICIPAL WASTES:T1; WASTE PROCESSING:Q1; INCINERATION; REFUSE-FUELED POWER PLANTS; COMPOSTING; ENERGY
RECOVERY; MATERIALS RECOVERY; COST BENEFIT ANALYSIS; TECHNOLOGY ASSESSMENT; ENVIRONMENTAL IMPACTS;
FEASIBILITY STUDIES
The first part of this paper which assessed the state-of-the-art of municipal waste composting and incineration
technologies indicated that the advanced level of available technologies in this field now allows the realization of
reliable and safe plants. This second part of the paper deals with the economics of the composting and incineration
options. Cost benefit analyses using the discounted cash flow method are made for waste processing plants featuring
composting alone, incineration only and mixed composting and incineration. The economic analyses show that plants
employing conventional composting techniques work well for the case of exclusively organic waste materials.
Incineration schemes are shown to be economically effective when they incorporate suitable energy recovery systems.
The integrated composting-incineration waste processing plant appears to be the least attractive option in terms of
economics. Current R&D activities in this field are being directed towards the development of systems with lower
environmental impacts and capital and operating costs.

83. Caprioli, R.; Falchi, G.; Gragnani, R.; Torcini, S. (9903019IT)
Variation of major and trace elements in some lakes at Terra Nova Bay (Antarctica): December 1990-February 1991
ANTARCTICA:T1; LAKES; WATER POLLUTION:Q1; MONITORING; SAMPLING; TRACE AMOUNTS; CONCENTRATION RATIO;
SALINITY; CORRELATIONS; CHEMICAL COMPOSITION; QUALITATIVE CHEMICAL ANALYSIS
The chemical composition data on lake waters sampled in the area of Edmonson Point, Carezza, Inexpressible Island,
Andersson Ridge and Tarn Flat are presented and discussed. The averages of total dissolved solids (TDS) of each lake
range from 95 mg/1 to 3765 mg/1. The chemical composition is characterized by high contents of Na and Cl. During
the sampling period, the salinity showed constant or increasing values. The processes that condition this behaviour are
examined and discussed. In general, the concentration of trace elements does not reveal any significant trend over time,
and only the nickel content in lakes changes with respect to the increase in salinity.

84. Gualdrini, G.F. (9903030IT); Padoani, F. (9903058IT); Morelli, B.
Field parameters and operational quantities for the ICRU sphere with reference photon beams
Part 2: Monte Carlo calculations ofbackscattered spectra and backscattered mean energy angular distribution
PERSONNEL DOSIMETRY; DOSEMETERS:T1; CALIBRATION STANDARDS:Q1; PHOTON BEAMS; ICRU; ITALIAN ENEA; DESIGN;
RECOMMENDATIONS; MONTECARLO METHOD; OPTIMIZATION
Within the framework of both metrological and dosimetry research activities carried out by ENEA (Italian Agency
for Energy, New Technologies and the Environment) in cooperation with other European Institutes, Monte Carlo
methodologies are playing an increasingly important role. This paper is the second part of a series of technical reports
summarizing the various analyses carried out using Monte Carlo computational methods for the characterization of
reference photon radiation fields for the calibration of personal dosimeters. An extensive computational study was carried
out in order to determine the fluence spectrum, as well as, the backscattered mean energy angular distribution versus
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the radiation incident angle for various X-ray reference series as proposed by ISO (International Standards Organization)
and B.I J\M. (Bureau International de Poids et Measures). The calculated parameters can be employed for the design of
personal dosimeters, in order to optimize their energy and angular response.

85. Speranza, A. (9900859IT)
Noise pollution measurement and evaluation in some ENEA Montecuccolino Center working areas
Misura e valutazione della rumorosità' ambientale in alcuni luoghi di lavoro del centro ENEA di Montecuccolino
ITALIAN ENEA; OCCUPATIONAL DISEASES; NOISE POLLUTION :T2,Q1; LABORATORIES; TEST FACILUIESiTl;
MONITORING:Q2; BIOLOGICAL EFFECTS; COMPILED DATA; OCCUPATIONAL SAFETY
Noise in working environments is considered as one of the most widespread professional risks. Although noise related
effects alone account about for 60 per cent of workers' compensation paid out every year in Italy, usually it is hardly
taken into account in the working places observed for research purposes. This paper presents the results of noise level
analyses concerning the surveys carried out in some Montecuccolino CRE-ENEA (Italian National Agency for Energy,
New Technologies and the Environment) working environments.

86. Dipace, A.; Sabia, E. (9903056IT); Boscolo, I. (9900326IT)
Microwave FEL design with waveguide and wiggler tapering
FREE ELECTRON LASERS:T1; AMPLIFICATIONS; MICROWAVE RADIATION:Q1; WAVEGUIDES; ENERGY EFFICIENCY;
DESIGN; SPECIFICATIONS
This paper discusses a new design for a very high efficiency FEL (free electron laser) amplifier in the microwave band,
based on the waveguide and wiggler tapering technique. Up to 75% efficiency is reported, even in a relatively relaxed
wiggler design.

87. Baldacchini, G.; Bellatreccia, A.; D'Amato, F. (9903016IT)
Ammonia adsorption in cells for molecular spectroscopy
Adsorbimento di ammoniaca in celle per spettroscopia molecolare
ABSORPTION SPECTROSCOPY:T1; MATERIALS TESTING; CALIBRATION STANDARDS:Q1; TEFLON; GOLD; TEMPERATURE
DEPENDENCE; AMMONIA; ABSORPTION SPECTRA; EXPERIMENTAL DATA
This paper reports on the adsorption properties of different surfaces in cells for molecular spectroscopy at temperatures in
the range -100: - +50 degrees C. Preliminary measurements show that teflon adsorbs less than gold at room
temperature, while the opposite happens at low temperatures.

88. Serva, L. (9903034IT)
Analysis of world major regulatory guides for NPP seismic design:
Guideline for high risk facilities
NUCLEAR POWER PLANTS:T1; SOIL-STRUCTURE INTERACTIONS:Q1; SEISMIC EFFECTS:Q1; SITE SELECTION:Q1; SITE
CHARACTERIZATION.-Ql; REGULATORY GUIDES; ENGINEERING GEOLOGY; EARTHQUAKES; REACTOR SAFETY;
RELIABILITY; DESIGN BASIS ACCIDENTS
This paper analyzes rules for siting and designing nuclear power plants (NPPs) in various countries with both interplate
and intraplate geological characteristics. Those characteristics lead to very different approaches to the solution of the
problem. However, all the described rules bestow a key role on seismo-tectonics in the choice of the suitable site and in
the reference earthquake evaluation. In particular, all the rules, more or less explicitly, recommend the exclusion of sites
potentially affected by surface faulting. As for the reference earthquake, the seismo-tectonic analysis of the region where
the site lies is essential in both deterministic and probabilistic assessments. It's very important to point out that, in all
the guides, the professional judgment of the experts is significant for the evaluation. Guide quality depends on the
professionality of the expert but, even more, on the reliability of the data-base. It's therefore recommended that
maximum effort should be spent in the accuracy and completeness of such data-bases, especially with regard to the more
significant data.

89. Frigione, D.; Pieroni, L. (9903009IT)
Density limit in FTUduring '90-91 operation
FT TOKAMAK.T1; PLASMA DENSITY.Q1; LIMITING VALUES; OPERATION; EXPERIMENTAL DATA; PLASMA RADIAL PROFILES;
JOULE HEATING
The FTU (Frascati Tokamak Upgrade) (R = 0.93 m; a = 0.3 m; B_T = 8 T; I_p < = 1.6 MA) has operated essentially in
the Ohmic regime with both H_2, D_2 and He filling gases. Most of the H_2 and D_2 data, if plotted in the traditional
Hugill plot, show an almost q-independent density limit, corresponding to nR/B = 2.3 x 10" 19 Wb"-"1. This
reproduces the FT density limit at q = 6. 7 while it is a factor of 2 lower at q = 3.3. At the latter q value, the FT limit
has been fully recovered in He. Peaked density profile discharges reach a higher nRq/B parameter thus supporting the
idea that the limiting density is that of the edge. It is found that the operational limit can be expressed by n (at -18 cm) =
(P_O_H)" l"/"2, as one would expect from a balance between Ohmic input and edge radiated power.
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90. Alvani, C ; Carconi, P.L.; Casadio, S.; Cosoli, G.; De Luca, A.; Filacchioni, G.; Mancini, M.R.; Moauro, A.
(9903018IT)
Nuclear testing ofLiAlOJl and Li_2ZrO_3 ceramic breeder materials
THERMONUCLEAR REACTOR MATERIALS; BREEDING BLANKETS:T1; MATERIALS TESTING:Q1; PHYSICAL RADIATION
EFFECTS; NEUTRONIC DAMAGE FUNCTIONS:Q1; THERMONUCLEAR REACTOR FUELING; TRITIUM RECOVERY:Q1; LITHIUM '
COMPOUNDS;ALUMINIUM OXIDES; ZIRCONIUM OXIDES; EXPERIMENTAL DATA
The rate of tritium release from Li-ceramics, measured by in-situ and out of pile tests, is reported. The data are related
to the nature (LiA10_2 vs. Li_2ZrO_3) and the microstructure of the materials, as well as, to the helium purging gas
composition (hydrogen vs. water-hydrogen mixtures). Moreover, the situation is reported about the fission neutron
radiation damage on LiAJO_2 ceramic breeder materials under development at ENEA (Italian Agency for Energy,
New Technologies and the Environment) for the DEMO relevant Helium Cooled Solid Blanket

91. Siciliano, F. (9903061IT)
New computative approach to feasibility of higher actinide s burning in
fast reactor using code actinides
ACTINIDE BURNER REACTORS:T1: COMPUTER-AIDED DESIGN:Q1; A CODES; TRANSMUTATION; ACTINIDES; BURNUP;
PLUTONIUM ISOTOPES; URANIUM ISOTOPES; VOLUME; REMOVAL; OPTIMIZATION
In tne first part of this paper, the point source model code, Actinides, is introduced as an ad hoc program developed for
evaluating thermal and fast range fuel depletion, as well as, higher actinide build-up concentrations. Subsequently,
further calculations can be accomplished on thermal and fast range produced actinide wastes both in terms of
concentrations and properly set out indicators to establish the burning effectiveness. Theoretically, it has been predicted
that enhanced consumption levels of the thermal reactor wastes are achievable as original activity cutting down or ratios
(at least of order of 1.0e06 or greater). A major transmutation degree is practicable when the main sources of higher
actinide concentrations during any irradiation period are taken away from the original waste production, i.e.,
removing Pu and especially U isotopes by reprocessing within reach or achievable by research and development
Moreover, the strong volume reduction of some processes could lead to bulk actinide waste contents burning by the
design of proper matrixes.

92. Fantoni, R.; Giorgi, M. (9903056IT); Lipinska-Kalita, K.E. (6538000PL)
Broad-band CARS set up for on-line monitoring ofturbolent combustion European CARS workshop ECW 93
ITALIAN ENEA; FLAMES:T1; RAMAN SPECTROSCOPY:Q1; RAMAN SPECTRA:Q1; COMBUSTION KINETICS; REACTION
INTERMEDIATES; TURBULENT FLOW; ON-LINE SYSTEMS; EXPERIMENTAL DATA
The broad-hand CARS (Coherent Anti-Stokes Raman Spectroscopy) set-up previously built at ENEA (Italian Agency for
Energy, New Technology and the Environment) Frascati for on-line diagnostics of chemical and photochemical
processes was substantially modified in order to allow the single shot monitoring of gas-phase reactions during
chemi-turbulent combustion. A high space resolution planar CARS geometry was realized. The possibility of single shot
temperature and concentration measurements was demonstrated for major species on small laboratory flames. In
particular the temperature was deduced from vibrational CARS spectra of unreacted N_2, whereas the concentrations of
residual hydrocarbon reactants were obtained from their CARS spectra measured in the region of CH stretching. Visible
RECARS detection of reaction intermediates was performed for C_2 in sooty flames, also in the presence of a UV laser
focussed on the flame in order to enhance the population of the excited states involved in the resonant electronic
transitions. Further improvements, required for the planned transformation of this set-up in a mobile system suitable to
applications in industrial environments, were considered and are briefly discussed.

93. Lorenzutta, S.; Maino, G. (9903024IT); Dattoli, G.; Torre, A. (9903016IT); Chiccoli, C. (3375000IT)
Generalized Bessel functions: Group theoretic view symposium on mathematical physics
WIGGLER MAGNETS; BEAM DYNAMICS:T1; BESSEL FUNCTIONS:Q1; SCHROEDINGER EQUATION; PARTIAL DIFFERENTIAL
EQUATIONS; KLEIN-GORDON EQUATION; ANALYTICAL SOLUTION; MULTIVARIATE ANALYSIS; TWO-DIMENSIONAL
CALCULATIONS; TECHNOLOGY ASSESSMENT
Generalized Bessel functions (GBF) have proven to be a powerful tool in the investigation of the dynamic aspects of
physical problems such as electron scattering by an intense linearly polarized laser wave, multiphoton processes and
undulator radiation. The analytical and numerical study of GBFs has revealed their interes.ing properties, which in
some sense can be regarded as an extension of the properties of the ordinary Bessel functions (BF) to a two-dimensional
domain. In this connection, the relevance of GBFs and their multivariable extension in mathematical physics has been
emphasized, since they provide analytical solutions to partial differential equations such as the multidimensional
diffusion equation, the Schroedinger and Klein-Gordon equations. The algebraic structure underlying GBFs can be
recognized in full analogy with BFs, thus providing a unifying view to the theory of both BFs and GBFs.
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94. Meo, G.B.; Rossi, L.; Taraglio, S.; Tripi, A. (Digital Equipment Corporation, Rome (IT)); Sperati, P.
(9903018IT)
ROBERT autonomous navigation robot with artificial vision: Vision subsystem technical specifications
Progetto ROBERT. Sottosistema di visione: Descrizione e specifiche tecniche
ROBOTS:T1; VISION:Q1; MOBILITY:Q1; CONTROL SYSTEMSrQI; AUTOMATION; DESIGN; SPECIFICATIONS; STANDARDIZED
TERMINOLOGY; DATA PROCESSING; DATA ACQUISITION; FLOWSHEETS
This paper presents the vision subsystem of the ROBERT project (Robot with Environment Recognizing Tools). The
processes composing the vision subsystem together with the data and controls flow among its various components are
explained. A glossary of the terms which appear in this document is also furnished.

95. De Simone, R. (9903051IT)
Humic andfulvic acids in marine sediments: Chemical analysis
Analisi di acidi umici efulvici in sedimenti marini
WATER POLLUTION; MONITORING; WATER QUALITY; AQUATIC ECOSYSTEMS; SEDIMENTS:T1; SAMPLING; SOLVENT
EXTRACTION; HUMIC ACES; FULVIC ACIDS; CONCENTRATION RATIO; QUALITATIVE CHEMICAL ANALYSIS:Q1
A functional approach to investigate humic substances in marine sediments is presented. Sedimentary humic compounds
are isolated from core samples using consecutive hydroxide (free acids) and pyrophosphate (combined acids) extractions.
Determination of the amount of humic and fulvic acids are made by UV absorbance (humic=420nm; fulvic=330nm).96.

96.Antonini, A.; Picini, P.; Sbrana, M. (9903019IT); Ricotta, A. (9699970IT); Giammartini, S.; Manfredi, F.
(9903020IT)
Hot wire anemometer calibration by laser Doppler anemometry
Calibrazione di anemometri a filo caldo mediante laser Doppler
HOT WIRE ANEMOMETERS:T1,Q2; CALIBRATION:Q1; LASERS; DOPPLER EFFECT; AEROSOLS; VELOCITY; SPATIAL
DISTRffiUTION; FLOW MODELS; AEROSOL MONITORING:T2; PERFORMANCE TESTING; EXPERIMENTAL DATA
Within the framework of a project aimed at developing an aerosol isokinetics sampling system to be used in ducted
flows, a numerical model for the aerosols sampling was set up. To verify the sampling system modeling, an
experimental program of velocity and particle distribution measurements was planned. To determine the velocity
profiles, DANTEC hot wire measuring systems were selected and, in order to guarantee precise and accurate
measurements, a calibration program was performed by the laser Doppler technique. The laser Doppler technique is a
non-interfering absolute calibration method, independent on motion regimes and with a wide velocity measuring range.
The goal of the work was twofold: calibration of the hot wire sensors and the investigation of their behaviour in real
experimental conditions.

97. Dattoli, G.; Giannessi, L.; Torre, A. (9903016IT); Galli, M.; Ottaviani,
Saturation dynamics in FEL and optical-klystron FEL devices
FREE ELECTRON LASERS:T1; AMPUFICATION:Q1,Q2; KLYSTRONS:T2; GAIN; SATURATION; DYNAMIC FUNCTION STUDIES;
MATHEMATICAL MODELS; VALIDATION
This note presents an analysis of free electron laser (FEL) saturation mechanisms with particular attention to the case of
optical-Klystron (OK) devices operating with low energy e-beams in the single passage configuration. A discussion is
made of the range of validity of already introduced FEL gain vs intensity saturation formulae and it is show that OK
FEL saturation occurs in two distinct steps. In the first, the dispersive, section is 'turned-off ; and in the second,
saturation in the conventional sense is reached.

98. Dattoli, G. (9903016IT); Galli, M.; Ottaviani, P.L. (9903024IT)
One-dimensional simulation of FEL including high gain regime, saturation, prebunching and harmonic generation
FREE ELECTRON LASERS:T1; ONE-DIMENSIONAL CALCULATIONS:Q1; COMPUTERIZED SIMULATION:Q1; AMPLIFICATION;
GAIN; SATURATION; BEAM BUNCHING; HARMONIC GENERATION; NUMERICAL ANALYSIS; DYNAMIC FUNCTION STUDIES;
VALIDATION
A one-dimensional simulation of free electron laser (FEL) dynamics, including high gain, saturation, harmonic
generation, optical-Klystron, etc., is developed. The validity of the numerical analysis is checked by an accurate
comparison with the available analytical formulation and a significant agreement between the two approaches is
shown. Particular attention is devoted to the physical aspects of the dynamic interplays between saturation and
harmonic generation mechanisms.

99. Alessandrini, F.; Aivani, C; Casadio, S.; De Logu, P.; Dikonimos Makris, T.; Masci, A.; Nannetti, C.A.;
Petrucci, L. (9903018IT)
Preparation and electrical characterization of ceramic material for energy applications
SOLID ELECTROLYTE FUEL CELLS:T1; CERAMICS:Q1; OXIDES; ELECTRIC CONDUCTIVITY; FEASD3ILITY STUDIES; LITHIUM
COMPOUNDS; ALUMINATES; ZIRCONATES; MANGANESE OXIDES; LANTHANUM COMPOUNDS; DOPED MATERIALS
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Ceramic oxides such as lithium aluminate, lithium zirconate, Y-doped zirconia and Sr-doped lanthanum manganile were
prepared and characterized in terms of electric conductivity, a property related to their use in critical functional
components of advanced energy converters, e.g., solid oxide fuel cell.

100. Taraglio, S. (9903018IT); Bufacchi, A. (9900923IT)
Landmark recognition using a two stage neural architecture (Italian ENEA robotics development)
ROBOTS:!!; VISION:Q1; MOBILITY:Q1; NEURAL NETWORKS:Q1; PATTERN RECOGNITION: DESIGN; SPECIFICATIONS;
COMPUTER ARCHITECTURE; ITALIAN ENEA ; DEMONSTRATION PROGRAMS
ENEA (Italian Agency for Energy, New Technologies and the Environment) is currently developing a project in robotics
in order to design an autonomous mobile robot able to navigate in an indoor environment. Its name is ROBERT, i.e.,
ROBot with Environment Recognition Tools. The project is intended to be a testing workbench for artificial vision in
all its approaches: algorithmical, symbolic and neural. In fact, this robot is supposed to compute its position in the
environment through the use of a vision system able to recognize some major landmarks. This paper presents a two
stage neural network architecture to implement a visual system for a robotic application. The first stage of it is devoted
to the data compression and feature extraction on the input image, while the second performs the actual recognition of
some given landmarks.

101. Atzeni, S. (9903017IT); Guerrieri, A.
Evolution of multi-mode Rayleigh-Taylor instability towards self-similar turbulent mixing
MAGNETOHVDRODYNAMICS; RAYLEIGH-TAYLOR INSTABILITY:^; INCOMPRESSIBLE FLOW; TURBULENCE:Q1; MIXING:Q1;
SCALING LAWS; TIME DEPENDENCE; TWO-DIMENSIONAL CALCULATIONS; HYDRODYNAMICS
The evolution of the multimode Rayleigh-Taylor instability of nearly incompressible fluids, with density ratio r = 2, is
investigated by means of two-dimensional hydrodynamic simulations. The study focuses on the effect of the initial
perturbation on the evolution towards turbulent mixing. It is shown that, for sufficiently large times, a self-similar
mixing regime occurs, in which typical spatial scales (such as the size of the mixed layer) evolve proportionally to
g(t-t_0)"2, where g is the gravity, t the time, and t_0 is a characteristic time depending on the initial conditions. A
model for the prediction of t_0 is then presented, which is in agreement with the simulations.

102. Cigna, A A. (9903048IT); Risposi, L. (9903036IT)
Radiological protection and environmental safety (tritium)
TRITIUM:T1; RADIOACTIVE WASTE MANAGEMENT:Q1; RADIATION PROTECTION:Q1; RISK ASSESSMENT:Q1; RADIONUCLIDE
MIGRATION; PARAMETRIC ANALYSIS; HALF-LIFE; RADIONUCLIDE KINETICS; DOSE-RESPONSE RELATIONSHIPS; MAN;
MATHEMATICAL MODELS
The behaviour of tritium after its discharge into the environment in different conditions is described and the influence
of some environmental parameters is also considered. Then its incorporation into biota is taken into account and a
simple model for the description of the whole cycle of tritium and the dose evaluation to man is reported with reference
to the Ispra (Italy) site as an example.

103. Picini, P.; Galuppi, G.; Carcipreso, G.; Lombardi, C. (9903019IT)
Laser beam machining fume hoods and sampling and analysis equipment: Test facility design specifications
Specifiche tecniche dell'apparato sperimentale per la misura dei fumi generati durante le lavorazioni industriali con
laser di potenza
LASER BEAM MACHINING:T1; FUME HOODS:Q1; DESIGN; TEST FACILITIES; SAFETY STANDARDS; ITALIAN ORGANIZATIONS;
SAMPLING; CHEMICAL ANALYSIS; GASEOUS WASTES:Q1; OCCUPATIONAL SAFETY
The kind and quantity of fumes arising from high temperature processes depend on several parameters and their
combination. Materials, surface impurities, thickness, laser type, laser machine parameters, laser power, processing
velocities, gas shielding and flow rate are only some of the parameters that strongly influence the type and quantity of
fume emissions. Moreover, fume extraction plant layout, flow rate and, emission sampling and analysis methods can
affect the measurement results. Individual Italian governmental organizations (ENEA - Italian Agency for Energy,
New Technologies and the Environment - AMB and ENEA INN) and private industries (FIAT CRF, RTM and CISE)
will carry out measurements to characterize fumes and each shall have its own system of fumes generation, extraction,
sampling and analysis; it is therefore necessary that the experimental facilities are as similar as possible in order to obtain
sufficiently comparable results The general aim of the work presented here is to define the main design specifications of
the experimental facility and, according to Italian standards, the fumes sampling and analysis methods.

104. Sanna, G.; Tomassetti, G. (3659500IT)
Supersonic molecular beams: Physics fundamentals
Fondamenti fisici dei fasci molecolari supersonici Parte 1: Concetti introduttivi
MOLECULAR BEAMS:T1; TECHNOLOGY ASSESSMENT; ENERGY TRANSFER:Q1;STATISTICAL MECHANICS:Q1;
THERMODYNAMICS
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This paper is the first of a series of reports to illustrate the basic knowledge in the field of supersonic beam expansion.
The fundamental ideas for the understanding of this topic belong to different fields such as classical thermodynamics,
statistical mechanics, the kinetic theory of gases, molecular spectra and energy transfer in molecular collisions. Given
the extension of the concerned matter, the paper limits itself to consider only knowledges essential to the understanding of
the developments met in following reports.

105. Burn, K.W. (9903040IT)
Splitting and Russian Roulette
NEUTRON TRANSPORT:!!; PHOTON TRANSPORTS; MONTE CARLO METHOD:Q1,Q2; PROBABILISTIC ESTIMATION;
PARAMETRIC ANALYSIS; OPTIMIZATION
The approach of surface splitting and Russian Roulette (RR) to variance reduction in fixed source Monte Carlo neutron
and photon transport calculations is treated in a didactic fashion starting from first principles. The Direct Statistical
Approach to optimizing the splitting R/R parameter is introduced and summarized.

106. Loizzo, P.; Galati, A.; Norelli, F.; Lavrencic, D. (9903031IT); Podlazov, L.N.; Raskatov, B.I.; Khokbova, D.F.;
Trekhov, V£.. (RDIPE, Moscow
Italian-Russian cooperation to improve RBMK safety Nuclear Energy in Central Europe: Present and perspectives
(regional meeting)
LWGR TYPE REACTORS:T1; SAFETY ENGINEERING:Q1; CHERNOBYLSK-4 REACTOR:T2; SYSTEM FAILURE ANALYSIS:Q2;
ITALIAN ENEA; USSR ORGANIZATIONS; COORDINATED RESEARCH PROGRAMS; REGULATING RODS; REACTIVITY
INSERTIONS:QI; FUNCTIONAL MODELS; REACTOR SAFETY
In September 1989, ENEA (Italian Agency for New Technology, Energy and the Environment) and RDIPE started a
common research program for studying the Chernobyl accident. The two groups of specialists agreed about the
methods of calculation, the evaluation of the results and a common organization to implement a new three-dimensional
code. The first phase of the accident started with the insertion of the safety rods which can produce, with the
configuration of April 1986 the insertion of a positive reactivity. The analysis of this phase led to the evaluation of the
total static reactivity in the real configuration, and to an accurate comparison between calculated and experimental local
neutron fluxes. The cooperation, still continuing on reactor modelling is now being extended to the fuel design and safety
analysis, to the study of boiling instabilities within the framework of the International Boiling Instability Program, and to
other aspects of RBMK reactor (high-power channel-cooled graphite moderated) safety improvements.

107. Benvegnu, F.; Felli, A. (9903019IT)
Contaminated site reclamation: Task priority list risk analysis Contaminated sites and environmental control
procedures: Towards standardized methods
Siti contaminati, procedure di controllo ambientale e di bonifica: Verso una metodologia standardizzata
Analisi di rischio per la definizione della lista di priorità' di interventi nella bonifica di siti contaminati
LAND RECLAMATIONS; DETOXIFICATION:Q1; RISK ASSESSMENT:Ql; TOXICITY; HAZARDOUS MATERIALS; US EPA;
MANAGEMENT; PLANNING; ORGANIZING; DECISION MAKING; OPTIMIZATION
With the aim of establishing an optimum method for the drafting up of task priority lists in site reclamation projects for
areas that have been contaminated by toxic materials, this paper reviews and assesses various methods employed in Italy
and other countries. Organizational and economic aspects relative to real case studies are considered. Substantial
reference is made to the hazard ranking system developed by the US Environmental Protection Agency.

108.Rebessi, S.; Di Majo, V.; Coppola, M.; Saran, A.; Pazzaglia, S.; Covelli, V. (9903019IT); Pariset, L.
Somatic effects of low neutron doses
LOW DOSE RADIATION.T1; RISK ASSESSMENT:Q1; DOSE-RESPONSE RELATIONSHIPS; MICE.T2;
RADIOIMMUNODETECTION:Q2; SOMATIC MUTATIONS:Q2; BIOLOGICAL RADIATION EFFECTS:Q2; IN VIVO; LIFE SPAN;
ITALIAN ENEA; EXPERIMENTAL DATA
Growing concern has emerged about the biological effectiveness of low radiation doses and dose rates as evidenced by
the new recommended dose limits. Risk estimates rely heavily on the results of low dose in vivo effects investigations.
Since some uncertainty still exists regarding these results, large scale experiments on mice irradiated with graded
neutron doses were conducted at the Casaccia labs of ENEA (Italian Agency for New Technology, Energy and the
Environment) to obtain life span observations. Based on the results of the analysis of survival and tumor incidence data,
it was determined that, within the limits represented by the size of these experiments, neutron effectiveness was not
evident at doses below 4 cGy for females and 10 cGy for males, at least for the long term parameters examined and for
the hybrid mice used.

109. Baccara, S. (9903018IT); Caccia, B.; Onori, S.; Pantaloni, M. (3391000IT)
ESR Study of gamma-ray produced radicals in ethilene-propylene rubber
Electron spin resonance group silver jubilee meeting
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ETHYLENE PROPYLENE DIENE POLYMERS:T1; RUBBERS; ETHYLENE PROPYLENE DIENE POLYMERS; ELECTRON SPIN
RESONANCE; SPECTROSCOPY:Q1; CHEMICAL RADIATION EFFECTS:Q1; OXIDATION; ANTIOXIDANTS; COBALT 60; GAMMA
RADIATION:Q1; NITROXYL RADICALS; TEMPORAL DOSE DISTRIBUTIONS
The behaviour of an ethylene-propylene based material loaded with varying antioxidant content irradiated with a "6"0Co
source in the range (100-600) kGy was studied using electron spin resonance spectroscopy. The observed electron spin
resonance spectrum is made up of the superposition of two different components: the first one is due to free radicals of the
polymer and the second one to the NO_ group of the antioxidant present in the tested material. The dose dependence and
time evolution of the different radicals were studied. To describe the behaviour of the material a semiquantitative model
was proposed.

110. Cardellini, F.; Cleri, F.; Mazzone, G.; Montone, A.; Rosato, V.
Experimental and theoretical investigation of order-disorder transformation in Ni_3Al
International symposium on mechanism of formation ofmetastable microstructures
NICKEL ALLOYS:T1; ALUMINIUM ALLOYS:T2; CRYSTALLOGRAPHY; POWDER METALLURGY; ORDER-DISORDER
TRANSFORMATIONS:Q1,Q2; TEMPERATURE DEPENDENCE; STRAINS; MATHEMATICAL MODELS; VACANCIES;
EXPERIMENTAL DATA
The crystalline disordered phase obtained by mechanical alloying of elemental 75 at. per cent Ni and 25 at. per cent Al
powders was investigated. The stability of this phase with respect to the thermal reordering process leading to the Ll_2
structure was analyzed by means of X-ray diffractometry, scanning electron microscopy and differential scanning
calorimetry. Atomistic simulations on a Ni_3Al model, reproduced via Molecular Dynamics using a many-body
potential, were used to interpret experimental data. The ordering transformation takes place in an extended range of
temperature (from 320 to 600 degrees C) and occurs simultaneously with the release of internal strain. Numerical
simulations performed under different conditions show that the activation energy of the Ni-vacancy migration
mechanism responsible for the ordering process depends on the local state of strain, thus suggesting an explanation for
the considerable lowering of this energy in samples obtained by ball milling.

111. Padovani, L.; Mauro, F. (9903019IT); Caporossi, D.; Tedeschi, B.; Vernole, P.; Nicoletti, B. (9901971IT)
Cytogenetic study in lymphocytes from children exposed to ionizing radiation after Chernobyl accident
GENETICALLY SIGND7ICANT DOSE:Q2; CHERNOBYLSK-4 REACTOR:T2; CHILDREN:T1; WHOLE-BODY COUNTING:Q1;
GENETIC RADIATION EFFECTS:Q1; FALLOUT; LYMPHOCYTES;CHROMOSOME BREAKAGE; RADIATION PROTECTION; TIME
DEPENDENCE; BYELORUSSIAN SSR
This study concerns the monitoring of children from the Byelorussian, Ukrainian and Russian republics exposed to the
fall-out of the Chernobyl accident. Cytogenetic analyses were performed on 41 children coming from different areas
and exhibiting varying amounts of "l"3"7Cs internal contamination, as evaluated by whole body counter (WBC)
analysis. It was found that on a total of 28,670 metaphases scored, radiation-induced chromosome damage is still
present, although at a very low frequency. Due to the very low fraction of dicentrics, because of the time elapsed from the
accident and the relatively low doses of exposure, radiobiological dosimetry is not possible for these children. However,
considering that the WBC data indicate that the children are still exposed to "l"3"7Cs contamination, the observed
occurrence of stable chromosome rearrangements and breaks may represent the persisting effect of continuous low
doses of radiation. The study also indicates that the parallel use of internal contamination dosimetry and cytogenetics
could be usefully employed to monitor individual exposure to radiation and to define further management measures.

112. De Zaiacomo, T.; Formignani, M. (9903030IT)
Non-specific aerosol instrumentation: Applicability to urban air pollution monitoring and analysis
Applicabilità' di strumentazione e metodiche non specifiche alla valutazione del particolato atmosferico in area urbana
ITALIAN ENEA; AIR POLLUTION MONITORS:T1; TECHNOLOGY ASSESSMENT:Q1,Q2; AIR POLLUTION MONITORrNG:T2;
SAMPLING; QUALITATIVE CHEMICAL ANALYSIS; QUANTITATIVE CHEMICAL ANALYSIS; REAL TIME SYSTEMS; DATA
ACQUISITION; TOXIC MATERIALS; EXPERIMENTAL DATA
After a brief mention of the instruments and methods used in the field of air pollution monitoring, the aerosol
instrumentation of the ENEA (Italian Agency for Energy, New Technologies and the Environment) AMB-BIO-FTTS
Division that could be applied to the specific problem of the urban air pollution is listed and briefly described. Some
analytical methods used to assess both qualitatively and quantitatively paniculate matter collected on suitable supports
are then summarized. Scanning Electron Microscopy (SEM) coupled with EDAX MicToanalysis in evaluating
morphologically and as-element-content aero-dispersed material collected on the various stages of a commercial type
cascade impactor is given special attention. Experimental results of comparisons among real-time instruments, used to
investigate the applicability of 'non-specific' aerosol instrumentation in the field of urban pollution, are then reported.
Some proposals are put forward suggesting the use of some of these instruments in environmental monitoring to obtain
real-time data and to better estimate the fraction of atmospheric paniculate which is likely more noxious for the human
respiratory system.
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113. Barbini, R.; Colao, F.; Fantoni, R.; Palucci, A.; Ribezzo, S. (9903016IT)
Report of second LASFLEUR field campaign for remote sensing of vegetation health: ENEA contribution
ITALIAN ENEA; FORESTS; LAND POLLUTION:T1; LASER SPECTROSCOPY; FLUORESCENCE SPECTROSCOPY; AERIAL
MONITORING:QLQ2; WATER POLLUTION:T2; PHOTOSYNTHESIS; FLUORESCENCE; CORRELATIONS; BIOLOGICAL MARKERS
The second European joint field campaign for the remote sensing of vegetation health was held in Oberpfaffenhofen (D)
(30 Jun-9 Jul 1992) within the framework of the EUREKA/LASFLEUR Project. Italian groups, from ENEA (Italian
Agency for Energy, New Technologies and the Environment), CNR (Italian National Research Council) and Viterbo
University participated in this campaign together with German, French and Swedish groups from different institutes. On
the occasion of this campaign, the lidar (light detection and ranging) fluorosensor system built at ENEA Frascati for the
remote sensing of water and territory was improved, on the basis of the former field experience on plant fluorescence
remote detection gained during the first LASFLEUR campaign held in Viterbo, and carried out on-site by means of a
movable container. The new version of the set-up is presented here, together with the measurements performed on the
available targets (spruce, maple, elm and cornel trees, and mais plants). Data analysis is discussed in detail, attempting
to correlate the present spectral domain measurements with the plant photosynthetic activity under different weather
and (nutrition or water) stress conditions. Several correlations were found between different pigment concentrations in
various vegetables and spectrally resolved remote sensed data on the same species. It was demonstrated that the
measurements, when performed from an airborne platform, would allow for a remote vegetation recognition across
large areas (monitoring cultivations or forests). Part of the campaign was dedicated to the inter-calibration of different
lidar systems operating in the spectrally resolved mode: this point is discussed here as well. Some conclusions drawn at
the end of the LASFLEUR project Phase 1 are presented at the end of this report, as discussed during the last Project
Workshop held in Florence from October 22nd to 26th, 1992.

114. Siciliano, F. (9903054IT)
Parametric study on burnup-credit of simple LWR spent fuel cell in context of new validated criticality analysis
methodology development
PWR TYPE REACTORS; BURNUP:Q1; SPENT FUEL ELEMENTS:T1; CRITICALITY:Q1; PARAMETRIC ANALYSIS; PROBABILISTIC
ESTIMATION; MATHEMATICAL MODELS; VALIDATION; ENRICHMENT; RISK ASSESSMENT
A new validated criticality analysis methodology is arising under the pressure of the nuclear industry moving towards
increased fuel enrichment in order to attain higher bumups in LWRs (light water reactors). The present way of
performing criticality safety analyses is based upon the 'fresh fuel' assumption in any kind of modelling of storage pool,
transport cask and reprocessing plant systems. It is well known that excessively large criticality margins are obtained
when LWR fuel is considered instead of the spent one, i.e., when higher actinides and fission products are not taken into
account in the calculations a burnup-credit is thought to be available. In this note, using a simple PWR (pressurized water
cooled reactors) spent fuel cell geometry, a quantitative 'measure' of these safe criticality margins (as 'fresh fuel' case 1
comparison) is carried out in terms of K infinite evaluations of eight cases. The following parameters were applied: 30
and 40 Gwd/t bumup and 1 and 5 cooling time periods. Statistically significant differences were obtained for all cases
using the applied parameter ranges within 3 standard deviation limits.

115. Vialetto, G.; Venanzi, M.; Gaudioso, D. (9903019IT)
Greenhouse gas emissions considered responsible for climate change: Environmental indicators
Indicatori ambientali relativi alle emissioni di gas responsabili di un possibile mutamento climatico
GREENHOUSE EFFECT:T1; BENCHMARKS.Q1; ITALIAN ENEA; INTERNATIONAL AGREEMENTS; CLIMATE MODELS;
VARIATIONS; AMBIENT TEMPERATURE; PROBABILISTIC ESTIMATION; AIR POLLUTION; ATMOSPHERIC CIRCULATION
This paper concerns the more significant environmental indicators related to the emissions of radiatively and
chemically/photochemically active trace gases. Reference is made to the preliminary work of the Intergovernmental
Panel on Climate Change (IPCQ and to the proposals made in the framework of the international negotiation on climate
change. Aiming to contribute to the definition of a national strategy for the reduction of greenhouse gases emissions,
this paper proposes a possible application of the indicators. The calculation of the indicators is based on the emission
estimate performed by ENEA (Italian National Agency for Energy, New Technologies and the Environment) for the
Report on the State of the Environment edited by the Italian Ministry of the Environment. Finally, the paper suggests
an application of such indicators for the international negotiation, in the framework of the Italian proposal for the
Convention on climate change.

116. Fantoni, R.; Giorgi, M. (9903056IT); Lipinska-Kalita, K.E. (6538000PL); Snels, M. (Consiglio Nazionale delle
Ricerche, Potenza (IT). 1st sui Materiali Speciali)
Apparatus for CARS monitor of laser induced dissociation of molecules and clusters in supersonic jet international
symposium on molecular beams
PLASMA JETS; MOLECULAR BEAMS:T1; RAMAN SPECTROSCOPY:Q1; BENZENE; BEAM-PLASMA SYSTEMS; BEAM-BEAM
INTERACTIONS; ULTRAVIOLET RADIATION ; DISSOCIATING GASES; EXPERIMENTAL DATA
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In order to investigate the interaction between IR-UV laser beams and cold species present in a pulsed supersonic
molecular beam, an apparatus was built with which it is possible to apply on-line single shot CARS (Coherent Anti-
Stokes Raman Spectroscopy) diagnostics. The experimental set-up is described here, together with preliminary results
obtained during UV laser induced dissociation of cold benzene molecules in the jeL

117. Barra, L.; Coiante, D. (9903020IT)
Method to size photovoltaic arrays for hydrogen-PV stand-alone power stations
MEDITERRANEAN SEA; RURAL ENERGY CENTERS:T1; PHOTOVOLTAIC POWER PLANTS:T2,Q1; PHOTOELECTROLYTIC
CELLS:Q2; HYDROGEN PRODUCTION; HYDROGEN FUEL CELLS; SIZING:Q2; MODULAR STRUCTURES; LOAD ANALYSIS;
INSOLATION; FEASIBILITY STUDIES
With reference to a stand alone power plant configuration, a photovoltaic (PV) system, integrated with an electrolytic
hydrogen production and fuel cell reconversion line, is examined with the aim of checking the possibility of assuring
energy supply for a given load with time continuity. In order to size the PV array in function of the annual load
diagram, for a given site, a method, which utilizes the monthly average values of sun energy density collected on
horizontal surface as input data, is presented. The results demonstrate that a PV-H_2 system is suitable for a modular
stand alone solar power station, able to supply continuously each generic load. This technical acquisition has to be
considered as the first necessary condition to get photovoltaics to overcome the limit due to working intermittence and
become a real energy option. An example of an application for a small Mediterranean island, the Volcano Island,
permanently inhabited by 469 people, is also discussed. This typical case can be actually show the technical viability of
the PV-H_2 solution in powering a small community with the required reliability.

118. Fabiani, C. (9903019IT)
Recovery of metals ions from waters and sludges
WASTE MANAGEMENT*^: INDUSTRIAL PLANTS:T4; WASTE WATER:T1; SLUDGES:T2; MATERIALS RECOVERY:Q1,Q2;
METALS; IONS; SEPARATION PROCESSES:T3; TECHNOLOGY ASSESSMENT:Q3; FEASIBILITY STUDIES; USES
Due to the growing costs for transportation and land use and to the difficulties in finding new waste disposal sites,
research efforts have been directed towards the development of cleaner technologies based on process and product
modification for waste minimization to avoid or reduce site remediation costs. In this new strategy, a very important role
will be played by separation chemistry which is essential in industry. Several chemical and physical processes have
been already developed for the treatment of waste waters containing metal ions as pollutants, but many of them are
not so widely used as would be expected. Advanced separation processes based on ion exchange, absorption,
membranes, etc., are considered in this paper for applications in important industrial areas.

119. Robinson West, J.; Humphries, M.E. (Petroleum Finance Company Ltd, Washington, DC (USA)
Petroleum industry: Investments and financial resources
Investimenti e risorse finanziar te nell'industria petrolifera
NATURAL GAS INDUSTRY:T2; PETROLEUM INDUSTRY:T1; INVESTMENT:Q1,Q2; RESOURCE DEVELOPMENT;
FINANCING:Q1,Q2; GLOBAL ASPECTS; SUPPLY AND DEMAND;DECISION MAKING; MANAGEMENT
In the '90s, the overall capital requirements of the international oil and gas industry to maintain production world-wide
and support new projects will likely exceed the resources spent in the '80s. Innovative financing instruments are being
developed by both industry and the financial community to meet the new challenge.

120. Sweeney, B.N.C. (Arthur D. Little, London (GB))
Petroleum prices and downstream industrial development
Prezzi del petrolio e sviluppo dell'industria downstream
EUROPEAN COMMUMTlESrTl; PETROLEUM INDUSTRY:T2,Q1; PRICES; PRICING REGULATIONS:Q2; PETROLEUM
REFINERIES; SUPPLY AND DEMAND:Q2; POLLUTION LAWS:Q2; INVESTMENT; ECONOMIC IMPACT; DECISION MAKING
With a no longer thriving upstream industry, the downstream industry in Western Europe is facing two major internal
challenges: an increasing conversion capacity surplus and the impact of environmental legislation. Low returns on
mandatory investment and continuing low margins will require new and difficult strategies for the '90s.

121. Agostini, M. (Nomisma, Bologna (IT))
Social costs assessment: Unitary methodology
Per una metodologia unitaria nell'analisi dei costi sociali
SOCIAL IMPACT:Q1; RISK ASSESSMENT; ENERGY SOURCE DEVELOPMENT:T1; COST BENEFIT ANALYSIS; SOCIO-ECONOMIC
FACTORS; DECISION MAKING; PLANNING; MANAGEMENT
Social costs have played a minor role in economic debate for a long time since it is difficult to evaluate external effects.
There is a growing need for a methodology able to quantify externalities to achieve a complete cost-benefit structure
capable of producing undistorted economic decisions.
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122. Bressan, G.
Clothes washers: Energy conservation
Risparmio energetico nel lavaggio domestico p. 30-34
ELECTRIC APPLIANCES; RESIDENTIAL BUILDINGS; CLOTHES WASHERS :T1; ENERGY CONSUMPTIONS; ENERGY
CONSERVATION:Q1; TECHNOLOGY ASSESSMENT; FORECASTING; MANUFACTURING
Washing machine energy consumption has consistently been reduced in the last decade, and deeply involved the industry
concerned; but further earnings are feasible. By the year 2000, about 50% savings as compared with 1980
consumption levels are predicted.

123. Clo, A.
Electric power industry privatization and question of tariffs in Italy
Privatizzazione elettrica e questione tariffaria
ITALY:T1; ELECTRIC POWER INDUSTRY:T2,Q1; DEREGULATION^; RATE STRUCTURE:Q3; ELECTRIC UTILITIES:T3,Q1;
PLANNING; DECISION MAKING; OPTIMIZATION; SOCIO-ECONOMIC FACTORS; PROFITS
The privatization of ENEL (Italian National Electricity Board) requires some pre-conditions particularly concerning the
matter of tariffs. Its reform must eliminate the huge 'cross-subsidy' now existing and guarantee a fair return on equity
capital.

124. Capra, R. (Azienda Servizi Municipalizzati, Brescia (IT))
Electric power privatization and local administration reorganization
Privatizzazione elettrica e soggetti locali
ITALY:T1; ELECTRIC POWER INDUSTRY:T2,Q1; DEREGULATION:Q2; ORGANIZING;Q2; ORGANIZATIONAL MODELS;
PLANNING; REGIONAL COOPERATION; MANAGEMENT
The privatization of ENEL (Italian National Electricity Board) requires some prerequisites. Among these is important
task of reorganizing the structure of the local authorities' firms seen as bodies of the future framework, not as bodies of
the past.

125. Landsberg, H.H. (9500236US)
Energy taxation difficulties
Difficolta' di una tassa sull'energia
USA; ENERGY:T1; SURCHARGES:Q1; PLANNING; LEGISLATION; SOCIAL IMPACT; ECONOMIC IMPACT; POLITICAL ASPECTS;
PETROLEUM INDUSTRY; SECTORAL ANALYSIS; DECISION MAKING
This paper assesses what may be the underlying reasons for the Clinton administration's recent failure to pass the Btu
Tax on energy sources and the current difficulties that this Administration is experiencing in acquiring nation wide
consensus on a gasoline tax proposal. Two difficulties stand out - regional differences in climate and thus winter heating
requirements, and the differences from state to state in transportation system preferences. The paper cites the positive
aspects of energy taxation by noting the petroleum industry's efforts to develop a new less polluting reformulated
gasoline.

126. Saraceno, P. (IRS, Milan (IT))
Industrial production in Italy: IRS electric power demand indicator
Indicatore elettrico IRS della produzione industriale
ITALY:T1; ECONOMIC DEVELOPMENT^!; POWER DEMAND:Q1; ELECTRIC POWER INDUSTRY; INDUSTRY; ECONOMIC
ANALYSIS; SOCIO-ECONOMIC FACTORS; PRODUCTIVITY; INVESTMENT; STATISTICAL DATA; CORRELATIONS
Italian electric power demand statistical data for the second quarter of 1993 indicate a continued drop in final use internal
demand and reflect this nation's longest post-war recession. This trend is in line with other socio-economic analysis
results and observations indicating a lack of consumer confidence, the inability of industrial firms to justify further
investment, and the negative impacts of a hold on public spending. The entire recession cycle, even in this final phase of
stagnation in which industrial production activity levels are at a minimum, continues to be characterized by
reorganization processes targeted towards the reduction of unit work inputs.

127. Baccano, S. (9903018IT); Buontempo, U. (3659500IT); Caccia, B.; Onori, S.; Pantaloni, M. (3383000IT)
Post-irradiation evolution of gamma produced radicals in ethylene-propylene rubber international meeting on radiation
processing
ETHYLENE PROPYLENE DIENE POLYMERS:T1; CHEMICAL RADIATION EFFECTS:Q1; GAMMA RADIATION; ANTIOXIDANTS;
ELECTRON SPIN RESONANCE; SPECTROSCOPY; TIME DEPENDENCE; NITROXYL RADICALS; ACTIVATION ENERGY;
CORRELATIONS
The ESR technique was used to investigate the time evolution of a gamma-irradiated model rubber (ethylene-
propylene copolymer loaded with antioxidant containing NH functional group). Measurements were performed at
different temperatures in the (77-333) K range. Two different kinds of radicals (polymer and NO_x) were identified and
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their activation energy, related to the post-irradiation behaviour, evaluated. The results suggested the formation of
NO_x through a bi-molecular process.

128. Baccaro, S.; D'Atanasio, P. (9903018IT); Buontempo, U. (3659500IT)
Radiation induced degradation ofEPR by IR oxidation profiling international meeting on radiation processing
ETHYLENE PROPYLENE DIENE POLYMERS:T1; CHEMICAL RADIATION EFFECTS:Q1; GAMMA RADIATION; INFRARED
SPECTRA; THICKNESS; DOSE RATES; DEPTH DOSE DISTRIBUTIONS; ANTIOXIDANTS; OXIDATION; CORRELATIONS
Infrared absorption spectroscopy was used to investigate the effect of gamma-radiation on an ethylene-propylene
copolymer loaded with different amounts of antioxidant. The oxidation profiles were obtained by analyzing slices of the
samples with an IR microscope. The IR spectra showed that the antioxidant content does not affect the shape of the
oxidation profiles; their dependance on thickness and dose rate is in good agreement with the Clough and Gillen
model. The results indicate that the antioxidant does not affect the reactions involved in the oxidation process and the
oxygen distribution on the sample.

129. Cironi, R. (Ente Nazionale per l'Energia Elettrica, Piacenza (IT)); Peroni, C. (9903052IT)
Relationships between bacterial and environmental parameters in Italian
coastal sites environmental symposium on microbial ecology
THERMAL POWER PLANTS:T1; THERMAL POLLDTION:Q1; ENVIRONMENTAL EFFECTS:Q1; AQUATIC ECOSYSTEMS;
EUTROPHICATION; COASTAL WATERS; WATER POLLUTION; AMBIENT TEMPERATURE; TEMPERATURE EFFECTS;
NUTRIENTS; CORRELATIONS
Within the framework of a wider study carried out by ENEL (Italian National Electricity Board) to assess the ecological
impact of thermal power plants on coastal areas, the possible use of microbial populations as biological indicators of
environmental perturbation was investigated. Some general trends between the main physical and chemical parameters,
heterotrophic activity (Cl_4-glucose assimilation or AET) and bacterial biomass (epifluorescence counts or AODC) could
be discerned. AET was found to be significantly (p 0.01%) though negatively related to transparency and positively to
primary productivity, chlorophyll and nutrients; AODC showed a significant negative correlation with temperature and a
negative one with nutrients. These relationships show the importance of dissolved organic material to bacterial
populations. Temperature, however, showed no relation to AET. This could mean either that winter population are less
active or that a large percentage of bacteria is quiescent due to a lower supply of available substrates to different
bacterial taxa. AET could thus be indicative of changes in the organic load, unlike AODC which is affected by seasonal
temperature variations.

130. Donato, A.; Pierazzi, L. (9903017IT)
Evaluation of aluminium MMC as possible structural material in future nuclear fusion reactors
THERMONUCLEAR REACTOR WALLS:T1; THERMONUCLEAR REACTOR MATERIALS:T2; SILICON CARBIDES:Q1;
ALUMINIUM:Q1; COMPOSITE MATERIALS:Ql; TRANSMUTATION; ENVIRONMENTAL IMPACTS; PHYSICAL RADIATION
EFFECTS; MECHANICAL PROPERTDIS; PHYSICAL PROPERTIES; FEASIBILITY STUDD2S:Q2
In this paper, a technical evaluation of an aluminium-20% SiC composite as a possible structural material in future
nuclear fusion reactors is reported. The main issues concerning the properties directly affecting its behaviour from the
nuclear point of view are taken into account. Neutron-induced radioactivity, environmental impact, nuclear
transmutation characteristics, decay heat, and helium and hydrogen production are evaluated.

131. Caputo, D.; De Cesare, G.; Irrera, F.; Palma, F.; Masini, G.; Rossi, M.C. (5561OO0IT); Conte, G.; Nobile, G.;
Terzini, E. (9903042IT)
On role of Staebler-Wronski susceptibility in hydrogenated amorphous silicon MRS spring meeting on amorphous
silicon technology
SILICON; HYDROGENATION; AMORPHOUS STATE; THIN FILMS:T1; PHOTOCONDUCTIVITY:Q1; CHEMICAL VAPOR
DEPOSITION; MICROSTRUCTURE; CHEMICAL REACTION KINETICS; CHEMICAL BONDS; PARAMETRIC ANALYSIS;
EXPERIMENTAL DATA
Photoconductivity decay during monochromatic illumination was measured on an ensemble of a-Si: H films deposited at
different substrate temperatures. Degradation behaviour was modelled within the framework of the bond-breaking
model (dN/dt = C_sw np). Simmons and Taylor recombination kinetics was assumed, taking into account the divalent
nature of dangling bonds and their three possible conditions of occupancy. The Staebler-Wronski susceptibility (C_sw)
was extracted through a fitting procedure. As a result, a correlation between the obtained C_sw and the measured
electronic, optical and structural properties of such a-Si: H films can be inferred.

132. Demichelis, F.; Crovini, C.F.; Pirri, C.F.; Tresso, E. (5262010IT); Rubino, A.; Nobile, G.; Terzini, E.; Conte,
G. (9903042IT)
Study on structural, electrical and optical properties of microcristalline Si:H and SiCH films MRS spring meeting on
amorphous silicon technology
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SILICON; HYDROGENAT1ON; AMORPHOUS STATE; THIN FILMS:T1; CRYSTALLOGRAPHY:Q1; OPTICAL PROPERTIES:Q1;
PHOTOCONDUCTIVITY:Q1; MICROSTRUCTURE:Q1; CHEMICAL VAPOR DEPOSITION; TEMPERATURE DEPENDENCE;
EXPERIMENTAL DATA
This paper reports results on a study on micro c-Si:H and micro c-SiC:H films deposited by PECVD. The crystallinity
fraction and the crystal sizes were evaluated by X-ray diffractometry, Raman spectroscopy and Transmission Electron
Microscopy (TEM). Infrared vibrational spectra of both micro c-Si:H and micro c-SiC:H samples were studied to obtain
information on their structure. A comparison between the structure of the amorphous and diphasic amorphous-
microcrystalline samples was performed. Optical properties were obtained by transmission-reflectance and PDS
measurements. Electronic transport mechanisms through the conductivity measurements in a wide range of
temperatures (50-500 K) were defined. Structural and electron density models were discussed and used to interpret the
experimental results.

133. Baldacchini, G.; Cremona, M.; Montereali, R.M. (9903016IT); Giliberti, C ; Scacco, A. (9900923TT);
Grassano, U.M. (5566100IT); Shpak, A.M. (Ukraine Academy of Sciences, Kiev (UA). Ins. of Semiconductors)
Thermal conversion of FA center relaxed excited states in KF:N a" + international conference on dynamical processes in
excited states of solids
F CENTERS:T1; POTASSIUM FLUORIDES; HALIDES; HYDROXIDES; CRYSTAL DOPING; SODIUM IONS; EMISSION SPECTRA:Q1;
ENERGY-LEVEL TRANSITIONS:Q1; SPIN-SPIN RELAXATION; TEMPERATURE DEPENDENCE
F_A centers in KF:Na"+ (2.5%) under excitation in the absorption band produce at LHeT an emission peaking at 0.92
micro m, and at LNT and higher temperatures another emission peaking at 2.10 micro m. This result suggests that there
is a temperature activated process between two different relaxed excited states.

134. Bracco, G.; Segre, S.E.; Zanza, V.; Apruzzese, G.; Bombarda, F.; Buratti, P.; Crisanti, F.; De Angelis, R.;
Frigione, D.; Gabellieri, L.
Radial particle flow, electrical conductivity and thermal energy content in Frascati Tokamak Upgrade
FT TOKAMAK:T1; PLASMA RADIAL PROFILES:Q1; CHARGE DENSITY:Q1; ELECTRIC CONDUCTIVITY:Q1; NEOCLASSICAL
TRANSPORT THEORY; EXPERIMENTAL DATA; VALIDATION
The experimental determinations of the radial plasma flow velocity, of Z_eff and of the thermal energy content, made on
the Frascati Tokamak Upgrade (FTU), were compared with the predictions of the conventional neoclassical theory, of
the extended neoclassical theory and of the pseudoneoclassical theory. In the comparison, only the momentum balance
and continuity equations were used. The best overall agreement was found for the second of these theories, thus
confirming the result of previous analyses.
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ALLEGATO II

Viene di seguito riportato il prototipo di thesaurus realizzato con il sitema SBIC.
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B I B L I O G R A P H Y IN AUTHORS ORDER

1 - Lanzavecchia, G. (0)
Development and apocalypse.
POLLUTION, COUNTRIES, DEVELOPMENT, ECONOMY, USE OF ENERGY, ENVIRONMENT, FINANCIAL
OPERATIONS, INDUSTRIES, TECHNOLOGY,
Populations in developing countries are expected to rapidly increase in the next century in a world in which
20% of the richest people now have an income 150 times greater than that 20% segment representing the
poorest Future positive adjustments to alleviate this unbalanced situation with its detrimental impacts on the
overall socio-economic and environmental health of the globe can be made if, in addition to profiting from
financial and technological assistance from industrialized countries, developing countries individually
create their own technically and socially valid solutions to meet their specific problems regarding
population dynamics, energy supplies, economic development and the environment; and greater progress
can be made in solving global problems such as energy shortages and air pollution if mass media turns away
from its unjustified catastrophic approach pandering to the public's dubious tastes in news material.

2 - ENEA (0)
Italian ENEA 1993-1995 tri-annual program.
USE OF ENERGY, LEGISLATION, TECHNOLOGY, SCIENCE, ROBOTS, LASERS, INDUSTRIES, ENVIRONMENT,
ENEA,
ENEA (Italian Agency for New Technology, Energy and the Environment) has a dual role - research and
development and public administration for that which regards energy and the environment The Agency has
the responsibility of furnishing high level scientific and technological consulting services to the national
public administration and to industry. Its joint ventures with industry in commercialization efforts are
limited to a 30% share of involvement. This paper describes the planned activities of the Agency in the
fields of renewable, nuclear and fusion energy, energy conservation, environmental monitoring and
protection, lasers and robotics, technology transfer, training and information dissemination. Breakdowns
are provided of the relevant outlays set aside by the national government for these planned activities.

3 - Colombo, U. (0)
Pollution in Europe.
POLLUTION, EUROPEAN COMMUNITIES, FINANCIAL OPERATIONS, WATER, TECHNOLOGY, ENVIRONMENT,
Results of surveys quantifying and qualifying air, water and land pollution in Europe, identifying the
causes and sources of this pollution, and establishing short term trends reveal that the overall situation is
serious and not easy to remedy. On the positive side, efforts by concerned public administrations such as
that of the European Communities, which is planning the creation of a European Environme ntal Agency,
are expected to result in slow but steady progress towards air pollution abatement. These efforts, however,
must be coupled with technology transfer and financial assistance to the less developed nations with
expanding populations and few financial and technological resources in order to limit the future possibility
of trans-frontier migration of pollution.

4-Coiante, D.; Barra, L. (9903020IT) (0)
Photovoltaic power supplies: Energy option feasibility.
PHOTOVOLTAIC PLANTS, HYDROGEN, MARKET, ECONOMY, CORRELATIONS, ENERGY, PHOTOVOLTAIC
ENERGY,
Commercialization prospects for grid connected, stand-alone and hydrogen- production photovoltaic power
plants are assessed. The paper traces the evolution of the development of photovoltaic modules and
correlates trends in R&D expenditure and progress made with subsequent drops in the cost of photovoltaic
power equipment Assessments are made of limits in the marketability of grid connected photovoltaic power
supplies and comments are made as to the wisdom of the current directions being taken by research groups
operating in this field.

5 - Magini, M. (9903018IT); Soardo, G.P. (6357000IT) (0)
Next generation transformers with amorphous materials.
MATERIALS, PROPERTIES, ENERGY TRANSFORMERS, METALS, ECONOMY,
Power losses in the range of 5 to 1% occurring within transformer cores account for as much as 4 billion
dollars in additional operating costs in power distribution in the USA. This paper examines progress being
made in the development of new high efficiency amorphous materials, or glass-metals, for transformer
cores. The review covers a variety of aspects: materials working techniques, physical and mechanical
properties, current applications in transformers, performance ratings, cost benefits, research trends and
development prospects.
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6 - rrc (0)
Experimental vegetable oil derived bio-diesel fuels: Italian Termotechnical Committee normative.
FUELS, TESTS, OILS, ITALIAN THERMOTECHNICAL ASS, VEGETATION, LEGISLATION, ENERGY,
This Italian Thermotechnical Committee (CTI) Normative 2/511 E02.02.511.0, referring to energy source
and conversion processes, prescribes the required chemical-physical characteristics for experimental bio-
diesel fuels obtained from the trans-esterification, with methyl alcohol, of vegetable oils. These
experimental bio-fuels are to be used in performance tests aimed at the determination of the suitable set of
characteristics that they must have in order qualify them as good substitutes for conventional space heating
plant fuel oils.

7 - rrc (0)
Italian Termotechnical Committee
GAS, TURBINE, ITALIAN THERMOTECHNICAL ASS, LEGISLATION, MEASUREMENTS,
Mechanical vibrations design considerations for gas turbines should differ from those applied to steam
turbines since gas turbines are usually started more quickly and more frequently than steam turbines and
employ different types of bearings and shafts. This Italian Thermotechnical Committee (CTI)
turbomachinery Normative 4/99 E02.04.099.0 was prepared in order to illustrate key design aspects relevant
to mechanical vibrations in gas turbines. It provides recommendations on techniques for the measurement
of mechanical vibrations on fixed and moving components, e.g., rotating shafts, of gas turbines and gives
guidelines for the interpretation of the measurement data.

8 • Palmizi, F. (0)
Building space heating plant operating requirements in Italy.
USE OF ENERGY, LEGISLATION, HEAT SYSTEMS, SPACE SYSTEMS, STANDARDIZATION, SAFETY, BUILDINGS,
In assessing current Italian legal and normative requirements governing the operation of building space
heating systems, this paper provides a brief historical review of the post-war evolution which has taken
place in Italy's standardization philosophy with regard to space heating plant safety, energy efficiency,
operation and maintenance. Particular reference is made to the specifications contained in the Italian energy
conservation Law No. 10.

9 - Palmizi, F. (0)
Building ventilation systems.
POLLUTION, ENVIRONMENT, SYSTEMS, TEMPERATURE, ENERGY, BUILDINGS,
Noting that the current practice of sealing buildings in order to save on heating energy requirements puts a
strain on indoor working/living conditions, this paper develops building ventilation system design
guidelines for that which regards indoor air recharge and the health and comfort of building occupants. The
guidelines are developed based on calculations which take into account a series of factors including:
building/room volume, time dependent occupancy, living/working activities, temperature, humidity,
indoor air quality, and human respiratory and metabolic functions.

10-Nobile, G. (0)
Sustainable growth theories.
THEORY, DEVELOPMENT, ECONOMY, MANAGEMENT, PRESSING, ENVIRONMENT, ENERGY,
With reference to highly debated sustainable growth strategies to counter pressing interrelated global
environmental and socio-economic problems, this paper reviews economic and resource development
theories proposed by classical and neoclassical economists. The review evidences the growing debate among
public administration decision makers regarding appropriate methods to assess the worth of natural res
ources and ecosystems Proposed methods tend to be biased either towards environmental protection or
economic development. Two major difficulties in the effective implementation of sustainable growth
strategies are also evidenced - the management of such strategies would require appropriate revisions to
national accounting
systems, and the dynamic flow of energy and materials between an economic system and the environment
would generate a sequence of unstable structures evolving in a chaotic and unpredictable way.

11 - Napoli, G. (9903020IT); Savelli, D. (9900751IT) (0)
Italian electricity supply contracts optimization: ECO computer code.
ELECTRICITY, INDUSTRIES, TECHNOLOGY, TARIFFS, ENVIRONMENT, ENERGY, ENEA, ELECTRONICS,
COMPUTER CODE,
The ECO (Electrical Contract Optimization) code written in the Microsoft WINDOWS 3.1 language can be
handled with a 286 PC and a minimum of RAM. It consists of four modules, one for the calculation of
ENEL(Italian National Electricity Board) tariffs, one for contractual time-of-use tariffs optimization, a
table of tariff coefficients, and a module for monthly power consumption calculations based on annual load
diagrams. The optimization code was developed by ENEA (Italian Agency for New Technology, Energy
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and the Environment) to help Italian industrial firms comply with new and complex national electricity
supply contractual regulations and tariffs. In addition to helping industrial firms determine optimum
contractual arrangements, the code also assists them in optimizing their choice of equipment and
production cycles.

12 - Micbelini, M.; Parutto, R. (9903020IT) (0)
Advanced space heating equipment certification: Italian test facility.
SPACE SYSTEMS, HEAT SYSTEMS, VENTILATION, CONDITIONING, USE OF ENERGY, WATER, TESTS,
TEMPERATURE, TECHNOLOGY, SAFETY, LEGISLATION, ENVIRONMENT, ENEA, ELECTRONICS,
CONDENSATION, BOILERS,
As per recent Italian legislation giving ENEA (Italian Agency for New Technology, Energy and the
Environment) the responsibility of space heating equipment certification, the Agency has made an
agreement with Italgas (gas utility) ) to use its test facilities in Asti (Italy). The aim is to perform tests on
new space HVAC (heating ventilation and air conditioning) components so as to furnish equipment
manufacturers with documents certifying the compliance of their equipment with national and European
safety and energy efficiency normatives. This paper describes the different types of tests that have recently
been performed on new types of space heating equipment - gas and fuel oil fired condensation boilers, low
nitrogen oxide and carbon monoxide emitting burners, low temperature high seasonal efficiency boilers,
poly-fueled wood furnaces, gas fired air heaters, high efficiency electric water (sanitary) heaters, and wall
mounted high effi ciency gas fired boilers for space heating and sanitary hot water production.

13 - Maroncelli, M.; Romagnoli, M. (4293550IT); Trincherà, G. (0)
Prime materials drying with turbogas cogeneration unit in ceramic tile factory.
USE OF ENERGY, CERAMICS, ELECTRICITY, GAS, WATER, THERMOTECHNICS, TEMPERATURE, NO_X,
ELECTRONICS, THERMAL ENERGY,
Ceramic tile factories in Italy consume sizable quantities of energy, as much as 6, 000 kJ per kg of finished
product. Methane gas furnaces usually are used to supply 88% of the total energy required. Grid supplied
electric power accounts for the rest (12%). This type of energy requirement makes gas turbine cogeneration
units particularly suitable for ceramic tile production. The thermal power requirement is mainly for prime
materials drying in which the ceramics paste is prepared in a wet comminution process and the water
content is regulated by a process of spray drying. Temperatures within the range of from 450 to 600 degrees
C are reached in the atomizing section This paper describes the retrofitting of a conventional drying system,
which incorporates its own gas fired heater, with a heat supply line delivering heat produced by a low
NO_x gas turbine unit capable of generating 3,700 kW(e).

14 - Marangoni, M.; Sam is, A.M. (9903024IT); Giovanardi, N. (9901401 IT) (0)
Coincidence-G Fortran Program: Calculation of Coincidence (e, ex) cross sections and nuclear structure
functions of closed shell nuclei in self-consistent HF-RPA continuum theory.
COMPUTER CODE, NUCLEAR ENERGY, ELECTRONICS, THEORY,
The double-coincidence cross-section for the scattering of polarized electrons on nuclei in the one photon
exchange approximation can be expressed as the contraction of the leptonic and hadronic tensors and
calculated in terms of five nuclear structure functions. This paper presents, after an introductory theoretical
section, a Fortran Program for the calculation of the nuclear structure functions, differential cross-section,
polarization asymmetry and some other useful angular distributions. The nuclear electromagnetic transition
amplitudes are taken as input parameters and calculated in self-consistent HF-RPA theory with Skyrme
forces.

15 - Nannetti, C.A.; D'Alessandro, G.; Filacchioni, G. (9903018IT); Guerrini, (0)
Preparation and characterization ofSiC-graphite composite materials.
SHOCK RESISTANCE, PRESSING, MATERIALS, DENSIFICATION, PROPERTIES, GRAPHITE, THERMOTECHNICS,
SINTERING, SILICON CARBIDE, PARTICLES,
SiC-graphite composite materials with the secondary phase added as a powder were prepared by cold
pressing and sintering or hot-pressing. The composite materials were characterized with particular
reference to densification behaviour, thermal shock resistance and mechanical properties. The
characteristics of the composite materials were compared to those of pure SiC 'reference' materials prepared
in the same conditions.

16 • Segre, S.E. (5566100IT); Zanza, V. (9903017IT) (0)
Relation between normalized thermal energy and safety factor for tokamaks.
THERMAL ENERGY, COMBUSTION, THEORY, TOKAMAK, THERMOTECHNICS, PLASMA, SAFETY,
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It is shown that, within the framework of the extended neoclassical theory, for a tokamak there exists a
relationship between the normalized thermal energy content, Beta, and the normalized plasma current,
1/q. This relationship, which depends essentially only on plasma fueling, is a generalization of the usual
Bennett relation and it is of importance for tokamak confinement and heating.

17 - XXX (0)
Special x and gamma ray radiation personnel dosimetry for extremities and eyes: Dosimetry services
technical reliability verification criteria.
RADIATION, ENEA, TECHNOLOGY, STANDARDIZATION, LEGISLATION, ENVIRONMENT, ENERGY, DOSIMETRY,
With the aim of developing an Italian national normative governing the certification of agencies performing
special x and gamma ray radiation personnel dosimetry for the extremities and eyes, ENEA (Italian Agency
for New Technology, Energy and the Environment) formed a group of personnel dosimetry experts and
entrusted them with the responsibility of performing service reliability checks for the personnel dosimetry
agencies that wished to have the reliability of their work verified This document contains a list of standards,
which must be met by the dosimetry agencies, as well as, set of reliability verification procedures and
definitions of standardized terminology.

18 - XXX (0)
X and gamma ray radiation personnel dosimetry services: Technical reliability verification criteria.
RADIATION, ENEA, TECHNOLOGY, STANDARDIZATION, LEGISLATION, ENVIRONMENT, ENERGY, DOSIMETRY,
With the aim of developing an Italian national normative governing the certification of x and gamma ray
radiation personnel dosimetry services, ENEA (Italian Agency for New Technology, Energy and the
Environment) ) formed a group of personnel dosimetry experts and entrusted them with the responsibility of
performing service reliability checks for personnel dosimetry agencies that wished to have the reliability of
their work verified This document contains a list of standards, which must be met by the dosimetry
agencies, as well as, a set of reliability verification procedures and definitions of standardized terminology.

19 - Belcastro, G.N. (2385000IT); De Lillo, A.; Messana, C. (9903020IT) (0)
ISES International Solar Energy Society working committee report.
SOLAR TOOLS, USE OF ENERGY, MARKET, TECHNOLOGY, ENVrRONMENT, ECONOMY, INTERNATIONAL
ENERGY, SOLAR ENERGY, ISES, PHOTOVOLTAIC ENERGY,
In Italy, the potential for photovoltaic power production has been estimated at about 40, 000 billion
kWh/year. Given that this nation's total power demand is about 200 billion kWh/year, it's obvious that even
the limited use of this renewable energy source would significantly reduce national dependency on foreign
energy supplies. In this context, this paper assesses the prospects for the development of photovoltaic
energy in Italy The various aspects covered include: the current level of technology and national
manufacturing capabilities; planned R&D investments to the year 2000; current and future solar cell and
module efficiency
levels; the most promising solar cell materials; photovoltaic equipment manufacturing costs; grid connected
demonstration plants operating world-wide; photovoltaic power production costs; environmental impacts;
world market structure and major manufacturers; suitable applications; and legislated Italian national
development incentives.

20 • Pitimada, D. (0)
Italian energy conservation normatives: Application of laws 9 and 1011991.
USE OF ENERGY, LEGISLATION, THERMOTECHNICS,
This paper reports the prescriptions contained in Italian energy conservation laws 9 and 10 for that which
regards: requests for financial incentives; new specifications on minimum thicknesses for thermal insulation
and heating plant efficiency ratings; tax credits in association with energy conservation financial incentives;
and institutionalized mechanisms for the dissemination of information intended to encourage public
participation in nationally sponsored energy conservation interventions.

21 - Guarino, D. (9901961IT) (0)
Rational use of energy: Environmental compatibility and social aspects.
USE OF ENERGY, POLLUTION, ENVIRONMENT, AIR, SOCIAL ASPECTS,
In assessing the current difficulties that government policy makers are having in the realization of effective
public information programs to motivate the rational use of energy, this paper cites two key factors: the
collective as opposed to personal nature of the benefits to be derived through energy conservation and the
cause-effects time gap in the perception of the public and environmental health impacts due to increased
levels of urban air pollution and global greenhouse gases. As an alternative to energy savings incentives,
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the paper examines the merits of energy consumption dissuasion through the application of a carbon tax on
the use of fossil fuels.

22-Gallo, C. (0)
Bioclimatic architecture.
ARCHITECTURE, CLIMATE, TERRITORY, HUMIDITY, SEASONAL EFFECTS, RADIATION, BUILDINGS,
Some interesting examples of the successful application in the past by famous architects of basic principals
of bioclimatic architecture are discussed to demonstrate how this design discipline is not an abstract
approach but a real one which takes into account the specific geophysical and climatic characteristics of
proposed construction sites, as weU as, the impacts of the chosen architectural solution on the well being of
the building's future occupants. In particular, the paper focusses on bioclimatic approaches which consider
the combined seasonal effects of wind, solar radiation and relative humidity.

23 - Barozzi, L.; Guidi, D. (0)
Transfer of photovoltaic technology to developing countries.
COUNTRIES, DEVELOPMENT, ECONOMY, PHOTOVOLTAIC TECHNOLOGY, MARKET, PHOTOVOLTAIC ENERGY,
A recent World Wildlife Foundation study has evidenced the difficulties encountered, due mainly to the
lack of sufficient investment capital and a coordinated approach, in the successful transfer of photovoltaic
energy technology to developing countries. In discussing the findings of the WWFs study, this paper draws
up a list of recommendations for future technology transfer programs. It puts emphasis on the need fo the
adoption of an integrated technology transfer process which, taking into account the specific socio-
economic characteristics of proposed sites, promotes the development of viable local markets for
photovoltaic energy, and which stresses the training of local citizens to operate and maintain not only the
photovoltaic units but also all the auxiliary support systems associated with them.

24 • Anon. (0)
European Community Wind Energy Conference (ECWEC '93).
ELECTRICITY, WIND ENERGY, TECHNOLOGY, MARKET, ELECTRONICS, ECONOMY,
This paper reports on the topics that received special attention at the March 1993 European Community
Wind Energy Conference in which 600 delegates from 30 countries participated. The Conference papers on
wind turbine marketing evidenced the current boom underway in Euro pe which saw almost 400 MW of
wind turbine power equipment installed in 1992. Rapid progress is being made in wind turbine technology
and researchers are now aiming at the realization, in the short term, of single units capable of delivering
500 kW of electric power, and of large diameter rotor (50-55 m) 1.0-1.2 MW units in the long term.
Technological innovation and increased production are also significantly reducing per-kW installed costs,
and European banks are now showing increased interest in financing wind farm projects A visit lo
Denmark's Vindeby 5 MW 11 unit off-shore wind farm highlighted the Conference activities.

25 - Rotatori, M. (0)
Performance monitoring, measurement and control devices for space heating systems: Energy, cost and
environmental aspects.
CONTROLS, MEASUREMENTS, MONITORING, HEAT SYSTEMS, SPACE SYSTEMS, ENVIRONMENT, ENERGY,
ECONOMY,
This third part of a broad review of the state-of-the-art in space heating plant performance measurement,
monitoring and control devices is dedicated to an analysis of the reaction kinetics taking place within
heating plant combustion chambers and to the identification and analysis of the combustion process
parameters, e.g.,
fuel chemical composition, air content, etc., which have a direct impact on flue gas composition and
quantity.

26 - Lombardi, C ; Silvi, C. (5262000IT) (0)
Risk of condensation within building walls.
AIR, SYSTEMS, THERMOTECHNICS, RISKS, CONDENSATION, BUILDINGS,
This paper investigates the feasibility of classifying indoor microclimates according to risk criteria for
interstitial condensation within the layers composing building envelopes. The classification methodology is
based on the findings of research studies carried out in Belgium and Holland. The paper reports on the
application, with some innovative modifications, of the classification system to classify the indoor
microclimates of buildings in nine Italian urban centers according to risk of in-wall vapor condensation
dependent on wall consistency, construction material U values, indoor volume distribution, air recharge
cycles, seasonal climatic conditions and wall orientation The aim of the classification system is to provide
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building designers with useful information with which they can optimize the design of exterior walls,
thermal insulation and ventilation systems.

27 - Bacigalupo, E.G. (0)
Space HVAC systems using reversible cycle heat pumps and hot and cold water recovery systems.
HEAT SYSTEMS, SPACE SYSTEMS, VENTILATION, CONDITIONING, WATER, PUMP, ECONOMY, BUILDINGS,
This paper compares the performance and operating cost characterist ics of conventional and reversible heat
pump equipped space heating ventilation and air conditioning systems. The cost benefit analyses refer to
hypothetical uses in hotels situated in Mediterranean climatic zones and in office buildings in cities such as
Milan (Italy). Attention is given to an analysis evidencing the capability of the reversible heat pump system
equipped with hot and cold water recovery cycles to economically satisfy peak heating and cooling load
requirements.

28 - Mattarolo, L. (5002000IT) (0)
Technical physics evolution in faculties of engineering in Italy.
TECHNOLOGY, SCIENCE,
Technical physics subjects first appeared in Italian universities in 1880. The greatest achievements were
made in the post-war period, when science and technology reached spectacular levels of development. In
that period, the teaching was characterized by the work of great masters like Cesare Codegone of the
Polytechnic of Turin.

29 - Andreini, P. (9903028IT) (0)
Italian Thermotechnical Committee and Italian Thermotechnical Association: Contribution to development
of thermotechnics.
ITALIAN THERMOTECHNICAL ASS, CULTURAL EXCHANGES, STANDARDIZATION, EDUCATION,
The paper runs through the stages of the Italian Thermotechnical Committee and Italian Thermotechnical
Association activities from the postwar period up to the present. It describes the impulse given by the two
organizations to research, to cultural exchange, standardization, education and information in the field of
thermotechnics.

30 - Todorovic, B.; Zivkovic, B. (Belgrade University (YU)) (0)

SPACE SYSTEMS, USE OF ENERGY, THERMOTECHNICS, BUILDINGS, CONDITIONING, CONDITIONING PLANTS,
SPACE PLANTS, HEAT SYSTEMS, VENTILATION,
This paper reviews the national energy conservation policies of Sweden, Switzerland, the United Kingdom
and ex-Yugoslavia regarding space HVAC systems. The paper surveys each country's energy consumption
in this sector and briefly reports national regulations and specifications regarding the quality and type of
exterior glazing for buildings, building material U values, minimum thicknesses for thermal insulation and
required performance ratings for space heating and cooling systems.

31 - Brunello, P.; De Santoli, L. (Udine Univ. (IT). 1st di Fisica Tecnica e (0)
Seasonal energy consumption of building air conditionig plants: Evaluation.
HEAT SYSTEMS, SPACE SYSTEMS, VENTILATION, USE OF ENERGY, MODELS TEMPERATURE, BUILDINGS,
EVALUATION,
This paper presents a mathematical model for the simplified calculation of summer cooling loads in the
design of space heating ventilation and cooling systems. The code, based on the typical day concept, allows
designers to optimize equipment sizing and energy consumption. In addition to ambient temperature and
humidity, the factors taken into account in the model include: the effects of insulation, external wall
transmittance. shading and building orientation.

32 - Laurenti, L.; Marcotullio, F. (9902288IT); Moncada Lo Giudice, G. (0)
Inner-grooved and conventional smooth copper tubes: Experimental comparison of heat exchange
characteristics in working fluids.
HEAT SYSTEMS, WATER, MEASUREMENTS, EVALUATION, CORRELATIONS, COPPER,
With the aim of developing high performance refrigeration systems, experimental studies were conducted
to compare the heat exchange characteristics of freon 12 and freon 22 in newly developed inner-grooved
copper tubes and conventional smooth tubes Modifications were made to the measurement system to allow a
direct evaluation of the water side exchange coefficients and the derivation, by means of the Wilson plot
technique, of an experimental correlation.

33 - Schibuola, L. (5002000IT) (0)
Gas engine driven heat pump for indoor swimming facilities: Performance.
USE OF ENERGY, ELECTRICITY, ENGINES, HEAT SYSTEMS, PUMP, GAS, WATER, LECTRONICS,
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This paper proposes the use of an air-water heat pump driven by an Otto cycle natural gas fed engine for the
space heating of typical indoor swimming facilities with high air recharge and dehumidification
requirements A comparative analysis is used to show that the gas driven heat pump, coupled with an
exhaust gas recirculation system and making use of downstream discharged air as the cold source, allows
energy savings of up to 30% as compared with electric heat pumps of equal power ratings.

34-BigagIi, F.;Bosi, R.; Festa, R.; Masperoni, A.; Nenci, F.; Traficante, (0)
Electron beam weldability of off-shore structural steels: Hardness, impact toughness and CTOD ofCreusot
Loire steel sample.
ELECTRONICS, TESTS, TECHNOLOGY, METALS, STATISTICS, EVALUATION, ENVIRONMENT, ENERGY, ENEA,
COMPUTER ARCHITECTURE,
Hardness and resiliency test data for an electron beam welded Creusot Loire structural steel sample (37 mm
thick plate of A633 grade C type 2 steel - consisting of highly pure Fe 500 with a 0.055% Mo addition)
were verified through tests conducted in ENEA (Italian Agency for New Technology, Energy and the
Environment) and Belleli (Italy) labs. The microstructure of the welded joints was analyzed through non-
destructive metallographic techniques The tenacity of the joints was evaluated through tests establishing
hardness, impact toughness and CTOD (Crack Tip Opening Displacement), as well as, through
comparative analyses with specified requirements Overall results indicated mechanical characteristics
which were inferior to those reported in previous works and suggested the need for a reconsideration of the
steel's chemical composition.

35 - Baker, A.B. (0)
Global warming forecasts unreliability.
CARBON DIOXIDE, DEVELOPMENT, ECONOMY, TEMPERATURE, INDUSTRIES, ENVIRONMENT, ENERGY,
CORRELATIONS, CONCENTRATIONS,
This paper reports the opinions of a series of experts who have recently commented on the reliability of
predictions of global warning in relation to observed and forecasted increases in carbon d ioxide emissions
One of the more difficult to explain observations, evidenced through the analysis of past meteorological
data, was the rapid increase in global temperature that took place during the period preceding 1940 and
which was followed by a gradual decrease, during a thirty year period of heightened industrialization and
consumption of fossil fuels, up to 1970 when global temperatures began again to rise rapidly. Variations in
solar activity was suggested to explain this apparently anomalous trend in global temperatures. This
question as to the existence of a strict correlation between global wanning and rises in carbon dioxide
emissions, as well as, forecasted increases in concentrations of atmospheric carbon dioxide due to the
expected population growth in China are putting a strain on attempts by OECD (Organization for Economic
Co-operation and Development) environmental policy makers to gain support for energy tax proposals.

36 - Curcio, E. (0)
Hydrocarbons and European Communities.
CARBON DIOXIDE, INTERNATIONAL ENERGY, MARKET, USE OF ENERGY, FINANCIAL OPERATIONS, POLICIES,
LEGISLATION, ENVIRONMENT, INDUSTRIES, EUROPEAN COMMUNITIES, HYDROCARBON,
One of the major hurdles to be overcome in the creation of a true common market in Europe is the drafting
up of an international agreement establishing a legal basis for the buying and selling of energy amongst
Community members; and the fact the energy supplies have a strategic value represents a key stumbling
block. Another difficult to solve problem arises due to differences among Community member fis cai
policies
applied to the various forms of energy This paper assesses the progress being made towards the creation of a
common energy market and discusses how the cooperative effort being in this area interrelates with EC
attempts to establish a common environmental policy which incorporates strict limits on carbon dioxide
emissions by industry.

37 - Bernardini, F. (0)
World propane market.
MARKET, PROPANE, POLLUTION, INDUSTRIES, ENVIRONMENT,
Although considered only a marginal fuel in Italy, in many other areas of the world liquefied propane gas
plays a very important role. In this examination of the world market situation for propane, emphasis is
given to the growing interest being shown by the Japanese and American industrial and domestic sectors for
this fuel. A comparison of the polluting emissions produced by propane and other fuels reveals its
favourable environmental effects ratings.

38 - Coccia, G. (0)
World natural gas supply and demand: Brief pause in production.
GREENHOUSE, USE OF ENERGY, GAS, MARKET, INDUSTRIES, HYDROCARBON,
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With reference to the 1992 CEDIGAZ (Centre International sur le Gas Naturel et tous Hydrocarbures
Gazeux) report on world natural gas supply and demand, this paper assesses current market and production
trends in this industry. The slight drop in production in 1992, the first which has which has occurred after
many consecutive years of steady increases, is ascribed to ownership disputes among the former-USSR
republics and major changes in the organizational structure of the former-USSR's natural gas industry.
Strong increases in demand are forecasted due to expected strong population growth and increased
industrialization to take place in China and India. Price trends in natural gas should remain steady as a
result of plentiful supplies of this fuel and coal, a major competitor. The use of relatively clean natural gas
is suggested as a practical alternative to energy taxes now being proposed as a means for the reduction of
greenhouse gas emissions.

39 - Tabasso, L. (0)
Bio-diesel fuels production: Feasibility studies.
USE OF ENERGY, POLLUTION, FUELS, EUROPEAN COMMUNITIES, OILS, VEGETATION, STANDARDIZATION,
PETROLEUM, MARKET, INDUSTRIES, ENVIRONMENT,
This paper reviews the efforts being made by Italy's national government and private industry to develop
diesel engine fuels derived from vegetable oils, in particular, sunflower seed oil. These fuels are being
promoted in Italy from the environmental protection stand-point in that they don't contain any sulfur, the
main cause of acid rain, and from the agricultural stand-point in that they provide Itali an farmers, whose
food crop production capacity is limited due to European Communities agreements, with the opportunity to
use their set-aside land for the production of energy crops. This paper provides brief notes on the key
performance characteristics of bio-diesel fuels, whose application doesn't require any modifications to
diesel engines, apart from minor adjustments to the air/fuel mix regulating system, and assesses
commercialization prospects Brief mention is made of the problems being encountered by the Government
in the establishing fair bio-fuel production tax rebates which are compatible with the marketing practices of
the petroleum industry One of the strategies being considered is to use the bio-fuels as additives to be mixed
with conventional fuel oils so as to derive a fuel which meets the new European air pollution standards.

40 - Protopapa, M. (0)
Alarming drop in number of new Italian patents.
DEVELOPMENT, ECONOMY, INDUSTRIES, COUNTRIES, ELECTRONICS,
Making ample reference to EPO (European Patent Office) and USPO (US Patent Office) tables indicating
international trends in the issuing of new patents, this paper evidences the alarmingly low amount, in
comparison with figures for the other industrialized countries, of patents being issued in Italy in the key
high-tech sectors - electronics, biochemistry and instrumentation. This slowness by Italian industry to
respond to international competition is ascribed to a variety of problems related in great part to erroneous
national policies regarding privatization, the willingness of the Government to tolerate private sector
monopolies, the lack of an even territorial distribution of industrial activities, and an overall lack of
interest and ignorance regarding the strategic and economic importance of research and development.

41 - Anon. (0)
Building space heating plants: Italian normative.
USE OF ENERGY, LEGISLATION, SPACE PLANTS, HEAT SYSTEMS, STANDARDIZATION, ENVIRONMENT,
BUILDINGS,
This paper reports the recently approved Italian normative for the design, installation, operation and
maintenance of building space heating plants. The normative was developed in response to the directives
contained in article 4, comma 4 of the Italian Energy Conservation and Environmental Protection Law No.
10. The innovative feature of this normative is that it puts emphasis on energy efficiency standards for the
space heating plants as a whole, as well as, setting minimum performance ratings for individual
components. Another innovative feature of this normative is that it considers intermittent operation of the
plants, the concept of overall building energy efficiency, optimum plant sizing and maintenance schedules.

42 - Agostini, M.; Sirtori, L. (9903020IT) (0)
High performance boilers and comparison between marketing and energy conservation normative
expectations in Italy.
SPACE SYSTEMS, HEAT SYSTEMS, FINANCIAL OPERATIONS, USE OF ENERGY, TECHNOLOGY, LEGISLATION,
MARKET, MANAGEMENT, ENVIRONMENT, ENEA, ECONOMY, BOILERS,
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This paper reports the results of a survey made by ENEA (Italian Agency for New Technology, Energy and
the Environment) to obtain feedback regarding the response of space heating equipment manufacturers and
owners to the guidelines contained in legislated energy conservation normatives and financial assistance
programs for space heating equipment. It was found that significant improvements have been made in
equipment performance ratings, but these have taken place mainly as a result of market demand, which is
putting a premium on price/performance ratios, and not due to the financial incentives offered by the
government These failed to be effective because their implementation involved complex administrative
procedures, including a difficult to manage and costly verification system.

43 • Bemporad, E.; Bencini, I.; Tuzi, F. (0)
Innovative materials: Market forecasting.
ELECTRICITY, ENGINEERING GENETICS, MARKET, FINANCIAL OPERATIONS, MATERIALS, INDUSTRIES,
MOLECULAR COMPONENTS, STATISTICS, COUNTRIES, METALS, GNP, ELECTRONICS, CERAMICS,
AUTOMOBILES, AEROSPACE,
With the aid of tabled statistical data on world market trends in high-tech materials - ceramics, metals,
composites semiconductors molecular membranes, etc., this paper provides an assessment of their
forecasted demand and future use in key industries - metallurgical, chemical, aeronautic, aerospace,
automobile, electronics, electric power and engineering genetics. Strong reference is made to the Italian
situation. In fact, it is noted that in this industrialized country, only 1.3% of the GNP is currently being
invested in high-tech materials R&D as compared with double that figure being invested in Germany and
France. Greater financial input in this research area is recommend in order to allow Italian industries keep
pace in increasingly competitive European and world markets.

44 - Repetti, G.; Melone, A. (0428000IT) (0)
Shell-and-tube heat exchanger pressure drop: Liquid tube side and two-phase shell side.
HEAT EXCHANGERS, HEAT SYSTEMS, EVALUATION,
The evaluation of the pressure drop in shell-and-tube heat exchangers is split into two separate calculation
steps: tube side and shell side. Underlining that the developed case is based on liquid flow in the tube side of
the exchanger and two-phase flow in the shell side, this paper shows that how the principal equations are
suitably incorporated in the calculation code. These equations, reported in the Chopey and Hicks
Handbook for Chemical Engineering Calculations' a nd adapted fo computer use, are applicable to shell-
and-tube heat exchangers with baffles perpendicular to the tube bundle. The computer program, realized in
the C language, can be executed with the Turbo Cv. 2.0 compiler for personal computers operating with the
MS-DOS system. This paper provides an example of a file generated by the code's application and indicates
required input data and resulting output.

45 - Fraschini, C. (0)
Sewage sludge as fertilizer: Feasibility studies.
POLLUTANT, TECHNOLOGY, METALS, INDUSTRIES, FERTILIZERS, EVALUATION, ECONOMY, COPPER,
CONCENTRATIONS, BIOLOGY,
This study on the feasibility of the use of sewage sludge in agriculture made use of suitable extraction
technologies to evaluate the concentrations of exchangeable metals (in particular, zinc, nickel and copper)
in 6 parcels of ground, divided as follows: two untreated, two treated with biological muds and two with
chemical fertilizers. It was observed that, though treatments were taken to the greatest doses allowed, it
was not possible to tell one sort of ground from the other: this justifies the low influence that the draining
away of biological muds has on agricultural soils, on the concentration of heavy metals, on the seed and
the aeriform part of plants. Therefore, the employment of muds, coming from the biological depuration
treatment of home and industrial fluid wastes, is one of the ways to introduce organic substances into
agricultural soils, at acceptable costs Using this method leads to a reutilization of organic substances that is
favourable for the producer of wastes and also for the final user. Obviously it's necessary to make suitable
analytic checks to deliver a guaranteed biological mud to the user.

46 - Valletrisco, M.; De Clemente, I. (4388000IT) (0)
Ecological response of automobile industry.
POLLUTION, MARKET, ENVIRONMENT, ELECTRONICS, ECONOMY, AUTOMOBILES, INDUSTRIES, ECOLOGY,
This paper first examines the air pollution abatement efforts being made in Italy through the creation of
pollution legislation encouraging the adoption of catalytic converters in automobiles. Problems with regard
to the high cost of the currently marketed converters and their lower than expected efficacy are pointed out.
A survey is then made comparing the principal performance features and operating cost characteristics of
various types of electric battery operated vehicles. Progress being made in France and the USA indicates
that the dream of an environmentally compatible car may soon become reality.

47 - Franco, M.A.; Sferlazzo, G.; Maddau, V.; Del Caro, A. (Sassari Univ. (0)
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Tortoli' (Sardinia) lagoon water quality: Space-time variability study of chemical parameters by
multivariate statistical techniques.
STATISTICS, ENVIRONMENT, POLLUTION, WATER, CORRELATIONS, CHEMICAL PROCESSES,
The application of multivariate statistical techniques to the study of timespace variability of the quality of
waters in the lagoon of Tortoli' (Sardinia) evidences its dependence on climatic factors. In addition, it is
shown that the first component is highly correlated with the salinity and with its dependent parameters, so
it can describe the time dependent variability of water quality.

48 - Musmeci, L. (9903074IT) (0)
New approach by European Communities to waste management.
ENVIRONMENT, POLICIES, EUROPEAN COMMUNITIES, POLLUTANT, MANAGEMENT, TECHNOLOGY,
POLLUTION, MEASUREMENTS,
A review of the historical evolution of European Communities environmental policies indicates that,
whereas in the past emphasis was placed on control and prevention, now attention is being given to
measures favouring the total recycling of consumer products so as to reduce to a minimum the
environmental impacts of waste management activities. This new trend derives from the knowledge that
waste recycling, with the application of advanced processing technologies that are now being
commercialized, represents not only an excellent opportunity for pollution abatement, but also a viable
source of natural resources.

49 - Bacciola, D.; Borghini, M. (Consiglio Nazionale delle Ricerche, S. (0)
Local diffusion coefficient determination: Mediterranean Sea experiments.
DATA PROCESSING, DIFFUSION, WATER, TEMPERATURE, MEASUREMENTS, ENVIRONMENT,
The Mediterranean is a semi/enclosed basin characterized by the presence of channels and straits
influencing the circulation, temperature and salinity fields. The tides generally have amplitudes of the
order of 10 cm and velocities of few cm/s Conversely, the wind forced circulation is very strong and can
assume velocity values of 1 m/s at the sea surface. The temperature and salinity fields have a high temporal
and spatial variability, because of many mixing processes existing in the sea. For example, the waters
coming from the Provencal basin meet those waters coming from the Tyrrhenian Sea in the eastern Ligurian
Sea, creating meanders and eddies. Local runoff influences significantly the coastal circulation This paper
describes diffusion experiments carried out in this complex environment. The experimental apparatus for
the detection of the fluorescine released at sea was composed by two Turner mod. 450 fluorometres. During
the experiments, temperatureand salinity vertical profiles were measured by using a CTD; meteorological
data were acquired on a dinghy. The positioning was obtained by means of a Motorola system, having a
precision of about 1 meter The experiments were carried out under different stratification and wind
conditions. From data analysis
it was found that the horizontal diffusion coefficient does not depend on time or boundary conditions The
role of stratification is important with r egard to vertical displacement of the dye. However, its role with
regard to vertical diffusion cannot be assessed with the actual experimental apparatus.

50 - Castellani, CM. (9903030U); Sassi, S.; Trevissoi, E.; Vicini, G. (0)
Air quality determination by non-automatic sampling of total suspended particulates and trace elements:
Sampling, analysis and data validation tecniques.
USL, POLLUTANT, POLLUTION, ENVIRONMENT, METHODS, CALIBRATION, DATA PROCESSING, PMP
LABORATORIES, TSP, STATISTICS, MEASUREMENTS, CONCENTRATIONS, NICKEL, LEAD, CADMIUM,
VANADIUM, CHROMIUM,
Air quality is related to complex environmental phenomena exhibiting large temporal and spatial
variations. This work presents items concerning the reliability of the analytical methods used for
quantitative analysis of trace pollutant (Pb, Cr, V, Ni Cd) concentrations in TSP at USL (Local Sanitary
Unit) Bologna Nord PMP Laboratories in Italy. The purpose of the paper is to discuss the sampling method
and selection of the equipment used, the calibration procedures and the data processing in order to assess
the variability present in each step. The last section of the work determines the overall variability of
concentration data, and reviews the difficulties still present in measuring air pollutants.

51 - Brusasca, G.; Marzorati, A. (2384400IT); Elisei, G.; Catenacci, G. (0)
Thermal power plant environmental impacts assessment: Use of remote sensing instrumentation and
advanced mathematical models.
POLLUTION, ENVIRONMENT, DATA PROCESSING, EUROPEAN COMMUNITIES, MODELS, LIDAR,
THERMOTECHNICS, ELECTRONICS, REMOTE SENSING,
In the framework of European Communities environmental projects, a collaboration has started among the
'Jozef Stefan1 Institute (JSI) of Ljubljana, CISE of Segrate (MI) and the ENEL (Italian National Electricity
Board) - Thermal and Nuclear Research Center of Milan. The first joint campaign took place from March
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15th to April 5th, 1991 at the Sostanj Thermal Power Plant in Slovenia. Starting from 1990, in this area
the atmospheric pollution was controlled by means of an air quality monitoring network (built up by the ISI)
consisting of different personal computers linked together. During this campaign, for the first time the
Mobile Intelligent Node (MIN) was used jointly together with a Doppler SODAR and a Differential
Absorption L1DAR (light detection and ranging). The MIN works as an information source, allowing real-
time data acquisition and processing, through both traditional and advanced mathematical diffusion
models.

52 - Marzorati, A. (2384400IT); Elisei, G.; Zanzottera, E.;Galletti, E. (0)
Meteorolgical measurements by means of active remote sensing systems.
REMOTE SENSING, MEASUREMENTS, LIDAR, THERMOTECHNICS, TEMPERATURE, LASERS, ELECTRONICS,
During the last ten years, the ENEL (Italian National Electricity Board) - Thermal and Nuclear Research
Center of Milan has designed and built active remote sensing devices, such as Radio Acoustic Sounding
Systems (RASS) for vertical temperature profiles, a 3-axis Doppler SODAR for vertical wind fields and a
Differential Absorption LIDAR (light detection and ranging), mounted on a mobile laboratory, for SO_2
and O_3 measurements This paper presents a description of the research programs in progress: they deal
with both the improvement of the previous systems and the realization of new instrumentation mainly based
on laser sources, able to give wind and temperature measurements along different directions and at heights
higher than ones available with a SODAR and a RASS.

53 - Granelli, G.; Montagna, M.; Pasini, G. (5108000IT); Innorta, M.; (0)
Interaction between daily load demand curve and management of hydro-thermal generation system.
THERMAL ENERGY, SYSTEMS, ECONOMY, THERMOTECHNICS, MANAGEMENT,
The influence that the behaviour of the daily load demand curve has on the management of a hydro-thermal
generation system is considered. The aim of this paper is to show the improvements that can be achieved by
suitable load management techniques capable of flattening the load demand curve. The analysis is carried
out by using a hydro-thermal scheduling program and a thermal unit dynamic dispatch procedure. The
possibility of properly re-committing the available thermal units is also taken into account. The economical
and technical convenience of shutting down less economical thermal units operating near the lower
generations limits is verified. Finally, some considerations are made about the possible use of the thermal
generation incremental costs as a tool for planning the end users' kWh prices, even in the short term. The
results refer to a system with characteristics similar to those of the Italian one. In determining the daily load
demand curves, the characteristics of load demand in Italy as well as in other European countries are taken
into account.

54 - Deponti, F.; Fini, G.P.; Porrino, A.; Rosa, F. (9900738IT) (0)
Compacting high voltage transmission lines in view of dielectric and corona noise constraints.
NOISE, ELECTRICITY, TESTS, POLLUTION, EVALUATION, ELECTRONICS,
The paper reports the results of the studies performed at the Electric Research Center of ENEL (Italian
National Electricity Board) in the field of compacting high voltage transmission lines, from the point of
view of dielectric and corona noise constraints. The results of switching impulse withstand voltage tests,
performed on typical compact line insulation configurations, are given and optimization criteria of such
insulation configurations in relation to switching impulse are outlined. The constraints regarding surface
withstand voltage in polluted conditions of the above insulations are analyzed and the possibility of
reducing their dimensions by using unconventional insulation materials is considered. Finally, evaluations
of corona noise in the case of optimization of the line encumbrance from the point of view of dielectric
constraints are given.

55 - Cordioli, G. (Nuova Magrini Galileo, Varese (IT)); Crema, V. (0)
Automatic plant for testing SF_6 gas insulated high voltage cirucuit breakers: Design.
ELECTRICITY, TESTS, GAS,
The traditional practice for the routine testing of high voltage switchgear requires laborious operations and
procedures. Tests are normally carried out manually with a large engagement of technical staff and this may
cause problems of test organization and repeatability. N.M.G., world-wide manufacturers of high voltage
equipment, realized the first automatic test line in order to test high voltage circuit breakers insulated with
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SF_6 ( (Sulphur Hexafluoride). This apparatus is unique with regard to the choice of technical and
productive
solutions, integrated with the development of automation systems either in production processes or in test
procedures. The goals of N.M.G., in conceiving this testing plant, were: reduction of testing time of
equipment; reduction of specific technical staff; improvement of efficiency and organization The testing
plant consists of several subsequent bays where the following operations are carried out: vacuum; gas
filling; leakage test; mechanical test; dielectric test. This solution leads to a remarkable reduction of the
whole test time with a global saving of 7,500 h/year.

56-Anagni, R; Marchetti, U.; Podestà, L.; Sacerdoti, G. (5561000IT) (0)
New techniques for management of medium voltage distribution nework: optoelectric sensors for control of
switch-boards in SF6.
TESTS, TECHNOLOGY, MANAGEMENT, ELECTRONICS, ECONOMY, ELECTRICITY, OPTICAL DEVICES,
During the last ten years, in order to meet growing power demand in big towns, insulation in SF_6 has
been introduced in MV electrical switchboards. In this way, dimensions are greatly reduced when
compared to those of traditional technology Due to the small sizes of the compact devices and the reduction
of inner and outer interfaces, there are difficulties in sensor design, overall design and testing. The use of
traditional sensors is not convenient from an economics po int of view. In this paper, the advantages
obtainable by using optical fiber sensors are pointed out. The present situation of t hese sensors for electrical
switchboards is presented. In addition, the use of the optical monitoring system in order to obtain the
innovative management of a distribution network is discussed.

57 - Filippazzi, F.; Occhiili, G. (Bull Italia, Milan (IT» (0)
Microprocessor architecture: Development history.
ARCHITECTURE, MEASUREMENTS, INSTRUMENTS, STRUCTURE, COMPUTER ARCHITECTURE, ECONOMY,
The microprocessor, in addition to constituting the heart of a large number of professional measuring
instruments, is also present in many consumer products. Initially developed at the beginning of the 1960's,
the microprocessor has since undergone further development in its architectural and structural
characteristics so as to enhance its capabilities and allow its use in highly sophisticated instrumentation
This article examines the implications of the latter stage of development, in particular, the impacts, in
terms of performance and economics, of the transition from the conventional CISC (Complex Instruction
Set Computer) type of architecture to the more simple RISC (Reduced Instruction Set Computer) type.

58 - Mussino, F. (5262000IT); Roccato, M. (Italgas, Turin (IT)) (0)
Automated telemetering systems.
ELECTRICITY, SYSTEMS, TELEMETRY, WATER, MEASUREMENTS, ELECTRONICS,
This paper briefly points out the key design features of a remote metering data acquisition and transmission
system suitable for use by water, gas and electric utilities. The automated system makes use of existing
telephone and radiowave transmission facilities to transmit metered data from user meters to a central data
reception office. The capabilities of this telemetering system include - measuring the power consumed by
users and ceded to the grid ( (in the case of on-site power generation); monitoring user electrical system
voltage, current and power factor, transmitting the measured data to on-site and utility control stations;
receiving commands to connect or disconnect user electrical systems to the utility grid; and penalizing users
for unwarranted excess power consumption.

59 - Bellon, A. (9901797IT); Berizzi, A.; Silvestri, A.; Tironi, E.; (0)
Harmonic distrortion minimizing.
DISTORTION, LEGISLATION, INDUSTRIES,
This article explains why industrial system non-linear loads are becoming increasingly common and
important, and evidences the consequences of these on the reliability of power supply networks. Subsequen
tly, the paper gives an in- depth discussion of suitable types of harmonic distortion filtering methods for
passive and active types of disturbances. Particular attention is given to protection devices for active
disturbances and filter sizing and positioning requirements. A review is made of the relative national and
international normatives, as well as, legal aspects regarding the generation of disturbances. The paper
concludes with a series of recommendations on design procedures going from the acquisition of data on
harmonic disturbances, to the conceptual design stage and final protection system design verification.

60 - XXX (0)
Low energy consumption lighting systems for buildings.
USE OF ENERGY, ECONOMY, BUILDINGS,
Office building lighting systems often account for as much as 50% of overall energy consumption. This
paper examines the benefits in terms of energy conservation and operating cost savings for a wide selection
of modern lighting systems Recommendations are also given on suitable daylighting schemes, efficient and
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effective lighting system control systems, and maintenance procedures. A table is developed indicating
payback periods and possible energy savings that can be derived through a variety of retrofit options
including the substitution of conventional systems with systems incorporating compact fluorescent lamps,
halogen lamps, and systems equipped with prismatic panels or mirrored reflectors.

61 - Blatt, M.; Khattar, M. (0)
Heat pumps: Design and performance improvements.
HEAT SYSTEMS, PUMP, WATER, ELECTRONICS, BUILDINGS,
This paper evidences the design and performance features of the improved water loop heat pump developed
by the Electrotechnical Power Research Institute (EPRI). Versatile, compact and low priced, this water
cycle heat pump represents an interesting solution for building space heating and cooling requirements. In
addition to offering high efficiency levels, the new pump is easy to operate.

62 - Sesto, E.; Stancampiano, M. (0)
ISES International Solar Energy Society: Italian Section report.
USE OF ENERGY, EUROPEAN COMMUNITIES, WIND ENERGY, MARKET, INDUSTRIES, ENVIRONMENT,
ECONOMY, INTERNATIONAL ENERGY, SOLAR ENERGY, ISES,
After a brief introduction highlighting the potential benefits to be derived from the suitable application of
wind turbines, in terms of economic and environmentally compatible energy supplies for remote areas, this
paper gives a panoramic look at wind turbine commercialization activities in Italy. The main manufacturers
and technical characteristics of the three most promising wind turbines are reported. Comments are made
on world market trends and incentive programs being developed by the Italian Government and the
European Communities to help bolster industrial participation in this sector.

63 - Sirtori, L. (0)
Performance monitoring, measurement and control devices for space
heating systems: Energy, cost, and environmental aspects.
SPACE PLANTS, HEAT SYSTEMS, POLLUTION, CONTROLS, USE OF ENERGY, ENVKONMENT, POLICIES,
EUROPEAN COMMUNITIES, MEASUREMENTS, MONITORING, THERMOTECHNICS, LEGISLATION, MARKET,
ECONOMY, BUILDINGS, SPACE SYSTEMS,
Beginning with a brief history of the evolution that has occurred over the past two decades in Italian
legislation and normatives governing space heating plants and thermal insulation for buildings, this paper
reviews the state-of-the-art in heating p lant performance measurement, monitoring and control devices.

Here, the aspects covered include an assessment of the current market situation and attempts by Italian
normative committees to promote the use of these devices in line with national and European Communities
energy and environmental policies encouraging energy conservation and air pollution abatement. In
particular, the paper focuses on optimum monitoring and control systems planning criteria to suit specific
user requirements regarding energy efficiency, cost containment and thermal comfort for the cases of
centralized and autonomous heating plant operation.

64-Stordii, V. (0)
Solar power satellites: Commercialization and socio-economic impacts.
FUELS, MARKET, SATELLITES, SOLAR TOOLS, TECHNOLOGY, ECONOMY, ENVIRONMENT, POLICIES,
HYDROGEN, INTERNATIONAL ENERGY, MATERIALS, PRODUCTION, TRANSMISSION, SOLAR ENERGY, ROBOTS,
SOCIAL ASPECTS,
Commercialization prospects for solar power satellites are assessed with reference to their possible impacts
on the viability of the fossil fuel market and on international energy and environmental policies. The
technical aspects which are examined include: solar panel sizing in relation to solar cell efficiency; the
development of point-contact solar cell technology; the feasibility of the use of lunar materials; microwave
transmission from
the moon; optimum satellite positioning the use of robots for in-space satellite assembly; satellite
transmitted power for hydrogen production and storage; marketable product estimated development time

65 - Manazza, G. (0)
Energy and environment: Fifth European Communities program (1992-2000)
USE OF ENERGY, POLLUTION, MANAGEMENT, ENVIRONMENT, AUTOMOBILES, EUROPEAN COMMUNITIES,
For the sectors of transportation, agriculture and forestry, and tourism, this paper tables the fifth European
program of activities aimed at the rational use of energy and environmental protection. With the aim of the
reduced consumption of fossil fuels and air pollution abatement, transportation sector activities are to put
emphasis on the development of those transportation means, e.g., railways, ships, etc., which represent
an energy efficient and environmentally compatible alternative to the private automobile. The agriculture
and forestry program is to stress the restoration and protection of environmental quality through
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reforestation and limits on pesticides use. Ecological tourism is to be promoted through the creation of
national recreational facilities use management programs which will regulate the use of private automobiles
in environmentally sensitive areas.

66 - Carbonari, A.; Fanchiotti, A. (0)
Urban buildings space heating energy demand.
USE OF ENERGY, BUILDINGS, THERMOTECHNICS, TECHNOLOGY,
With the aim of facilitating district heating and building thermal insulation retrofit feasibility studies, this
paper presents a method by which the time dependent density of space heating thermal loads for urban
centers and building envelope thermal losses can be calculated. The energy demand analyses, carried out to
assess the requirements of entire urban areas, are based on three basic parameters - building area density,
average age of structures ( (existing type of wall and heating system construction technology), and building
use (actual and/or planned time dependent occupancy and indoor air recharge cycles)

67 - Bollettini, U.; Mancuso, V. (9903020IT) (0)
Load diagram preparation for industrial on-site power systems design: ENEA calculation code.
SYSTEMS, USE OF ENERGY, THERMOTECHNICS, TECHNOLOGY, LEGISLATION, INDUSTRIES, ENVIRONMENT,
ENEA, ELECTRONICS,
This paper illustrates the use of the TELA (Thermal and Electrical Loads Analysis) computer program to
prepare, on the basis on daily load analyses, annual thermal and electrical load diagrams to be used in the
determination of the optimum choice of on-site power plant systems and components. TELA, developed by
ENEA (Italian Agency for New Technology, Energy and the Environment) to help Italian industrial firms
comply with national energy conservation normatives, uses the Microsoft Visualbasic language and the
Windows programming system.

68 - Cincotti, V.; Di Mario, F.; Iacobazzi, A.; Vellone, R. (9903020IT) (0)
Phosphoric acid fuel cells: Italian research and development
ELECTRICITY, USE OF ENERGY, ENVIRONMENT, FUELS, ACIDS, THERMOTECHNICS, TECHNOLOGY, ENEA,
ELECTRONICS,
Due to their environmental compatibility, good energy efficiency characteristics, and high levels of
flexibility in terms of construction options and use, fuel cells represent a promising method of thermal and
electrical power supply for densely populated urban areas. This paper first describes the chief design,
operation and performance characteristics of various types of fuel cells. Details are given of the
electrochemistry and thermodynamics aspects relative to phosphoric acid fuel cells. This introduction is
followed by a progress report on research and development activities being conducted by ENEA (Italian
Agency for New Technology, Energy and the Environment) Brief descriptions are provided of the main
Italian fuel cell demonstration plants in operation and/or under construction.

69 - Casasola, L.; Marani, M. (ENEA, Venice (IT). Area Energia) (0)
Textiles dyeing and drying: Energy efficiency optimization.
USE OF ENERGY, TESTS, ECONOMY, TEXTILES,
This paper reports on two innovative energy savings schemes applied to wool and cotton dyeing and drying
processes. They consist in the substitution of central heating systems with autonomous systems, i.e., an
overhead mounted gas burner for the direct heating of dyeing baths and a closed cycle methane fired air
heating system for the drying of fabric spools. The paper briefly notes the key design, operation and
performance characteristics of these independent direct heating systems an makes energy consumption
comparisons, based on performance test results, with conventional centralized heating systems to indicate
the economic advantages afforded by autonomous heating with exhaust gas recirculation.

70 - Tomassetti, G. (9903020IT) (0)
Italian energy conservation law No. 10: Compliance and selection of energy managers.
USE OF ENERGY, LEGISLATION, STANDARDIZATION, MANAGEMENT, INDUSTRIES,
In 1982, each Italian industrial firm that, in the course of normal operations, consumed large amounts of
energy was obliged under energy conservation law No. 308 to nominate an officer who would be entrusted
with the management of all the firm's activities pertaining to energy use. The range of this law, intended to
satisfy national energy policy requirements regarding the rational use of energy, was extended in 1991
through Law No 10 to include also the transportation and civil sectors. This paper discusses the problems
that have been encountered thus far by large energy consuming firms in complying with these laws.
Attention is given to difficulties that firms are having in establishing precise procedures for the nomination
of energy managers and in defining the responsibilities of these managers. The paper also assesses progress
being made towards the drafting up of suitable standard questionnaire forms, intended for classification and
monitoring p urposes, that would be applicable to a wide typology of activities, and towards the
establishing of efficacious information channels to facilitate the exchange of data between government
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energy conservation controllers and large energy consumers.

71 - Pierantoni, F. (0)
Future is not what it used to be.
USE OF ENERGY, ECONOMY, TECHNOLOGY, INDUSTRIES, EVALUATION, ENVIRONMENT, AUTOMOBILES,
Arthur C. Clarke wrote - 'the future is not what it used to be'. To evidence the pitfalls of the art of long term
forecasting, troublesome even for so-called 'experts', this paper analyzes the performance of a task force of
American opinion leaders of the past (including the famous industrialist George Westinghouse and White
House Secretary Treasurer, Charles Foster) who, in the euphoria generated by spectacular advances in
technology made just at the him of the last century, were asked to predict what might be expected over the
next hundred years. An assessment of the almost total failure of that group of experts, drawn from the best
at that time within the fields of technology and business, to foresee important events with significant
impacts on world economics, energy demand and the environment, e.g., the success of the automobile,
telecommunications, air travel ( (they instead had predicted the continued use of horses for the delivery of
mail and disappearance of unemployment), evidences the importance, in long term forecasting, of
thoroughly understanding and correctly evaluating research trends, as well as of setting aside personal
interests and biases.

72 - Levi-Montalcini, R. (0)
Role of scientists at start of third millenium.
SCIENCE, SOCIAL ASPECTS,
As the year 2000 approaches, scientists world-wide are beginning, more and more, to make known their
interest in a field which, in the past, was considered to lie entirely within the domain of philosophers and
religious leaders, i.e., that of the tutelage of ethical and moral values. Reviewing the dramatic post war
evolution of social attitudes towards scientists and their work and assessing current trends towards the
adoption by scientists of a more humanistic approach in their activities, this paper suggests that, in the
coming years, science will take on a more direct social role in which it will act, at a higher level, as source
and overseer of a system of values and convictions having a more intimate relationship with nature and the
way in which it is governed.

73-Salvini, G. (0008500IT) (0)
Towards scientific renaissance.
SCIENCE, BIOLOGY, GENETIC ENGINEERING, SOCIAL ASPECTS,
Today, more than at any other time in history, scientists are aware of how little knowledge they have
gained with respect to that knowledge which new generations of scientists will eventually acquire The
author suggests that this awareness is generating a more humble approach by scientists in their pursuit of
knowledge and that it is also leading to a greater sense of social responsibility. This paper ex pounds this
point by examining the ethical-social-scientific implications of some key questions yet to be answered in the
fields of astrophysics (what is the nature of the dark matter which composes 90% of the universe?),
elementary particles ( (is there something even smaller than the quark?), and biology (is it possible to
prolong man's natural life span through the use of genetic engineering?).

74-Ferrari, S.; Palma, D.; Amendola, G.(9903032IT) (andothers) (0)
Italian competitiveness in high technology industries
MARKET, EUROPEAN COMMUNITIES, INDUSTRIES, COUNTRIES, TECHNOLOGY, ELECTRONICS,
A sectoral analysis of 1978-1991 trends in the invention, manufacturing and marketing, in Italy, of high
technology goods suggests the need for greater R&D investment by government and private industry and a
broadening of the number and type of industries now contributing to the strengthening of this nation's
overall high technology industrial base. This is especially the case with regard to the electronics sector in
view of the strategic importance of this vital industry and the strong competition being given by the newly
industrialized countries located on the Pacific Rim. With reference to the European Communities common
market strategies, intended as a buffer against future unified efforts by North American and Pacific Rim
countries to consolidate global market share in high technology goods, recent investment trends reveal that
Italy's response thus far has been slow and asymmetric.

75 - XXX (0)
Delphos-1, Zambelli and Plug photovoltaic power plants: 1992 performance.
TECHNOLOGY, GRAPHITE, ENVIRONMENT, ENERGY, ENEA, ECONOMY, PHOTOVOLTAIC PLANTS,
This paper graphically reports the principle design and performance characteristics of ENEA (Italian
Agency for New Technology, Energy and the Environment) modular 100 kW photovoltaic demonstration
units called Plug, Photovoltaic low-cost utility generator. The paper describes the performance of individual
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and interconnected Plug units. The comparative analysis makes use of data indicating site characteristics,
seasonal insulation, operating schedules, generated power, and loss distribution.

76-Ruberti, A. (0)
Commercialization of Italian and European Communities research results.
EUROPEAN COMMUNITIES, INDUSTRIES, COUNTRIES, MARKET, PRODUCTION, TECHNOLOGY,
Currently in Italy, the total amount of investment directed towards research and development activities
represents only 1.4% of this co untry's GNP, as compared with 2.4% and 2.8% for France and the USA
respectively. In order to allow Italy keep pace with the other industrialized countries in an increasingly
competitive global market for high technology goods, the Author cites the need for increased investment in
R&D and the necessity for the development of a public/private multi-sectoral plan optimizing Italian R&D
strategies. Of prime importance is also the active and effective participation of Italy in coordinated
European Communities research programs such as Eureka Emphasis is to be placed on the development of
optimized industry-market oriented commercialization plans which take into account the actual
requirements of industry and consumers so as to better target R&D efforts and maximize returns on
investment through the commercialization of highly marketable products.

77-Colombo, U.(0)
Research as instrumets for industrial competitiveness.
EUROPEAN COMMUNITIES, INDUSTRIES, COUNTRIES, MARKET, PRODUCTION, TECHNOLOGY,
In order to allow Italy keep pace with the other industrialized countries in an increasingly competitive
global market for high technology goods, the Author stresses the need for increased investment in R&D
and the necessity for the active and effective participation of Italy in coordinated European Communities
research programs such as Eureka. Emphasis is to be placed on the development of optimized
commercialization strategies which take into account the actual requirements of industry and consumers so
as to better target R&D efforts and maximize returns on investment through the commercialization of
highly marketable products. A key element aiding future R&D efforts in Italy will be the Relay Centers
which are to form an integral part of a planned European Communities wide technology information
exchange network.

78 - Ambrosini, G.; Ciancia, A.; Pede, G. (9903020IT) (0)
Hydrogen fuelled buses: Italian ENEA research program.
HYDROGEN, FUELS, BUSES, VANS, POLLUTION, ENVDIONMENT, ENGINES, ALUMINIUM, COMBUSTION, GAS,
SYSTEMS, VEHICLES, TESTS, AIR, TECHNOLOGY, GASOLINE, ENERGY, ENEA, ELECTRONICS, ECONOMY,
AUTOMOBILES,
Current hydrogen automotive fuels research studies being conducted by ENEA (Italian Agency for New
Technology, Energy and the Environment) are being targeted towards the development of hydrogen fueled
vans and buses for use in highly polluted urban environments where the innovative vehicles' air pollution
abatement characteristics would justify their high operating costs as compared with those of conventional
automotive alternatives. The demonstration vehicle being used in the experimental studies and performance
tests is a two liter minibus with a spark ignition engine power rated at 55 kW with gasoline operation and
45 kW with hydrogen Detailed design notes are given regarding the retrofitting of the minibus chassis to
house the alumin ium gas storage tanks and the adaptation of the engine to operate with compressed
hydrogen Attention is given to efforts being made to resolve combustion control and fueling problems.
Focus is on the progress being made in the development of an efficient and safe electronically controlled
fuel injection system.

79 - Panofsky, W.KM. (0)
Management and treatment of fissile materials from nuclear weapons.
MATERIALS, NUCLEAR ENERGY, WATER, EVALUATION, ENVIRONMENT, ECONOMY, MANAGEMENT,
There are currently about 50, 000 nuclear weapons stockpiled in various parts of the world. Recent USA-
Russia arms reduction agreements calling for the destruction of a large fraction of these weapons will lead
to surpluses of about 200 tonnes plutonium and 1, 000 tonnes of highly enriched uranium. This paper
assesses the technical, social, economic, environmental and political implications of a wide range of
options now being considered by national and international committees evaluating feasible methods for the
dismantling, storage, processing and/or final disposal of these fissile materials Preliminary assessment
results favour the temporary storage and suitable treatment of weapons grade plutonium for its future
incorporation in mixed oxides fuels to be used in existing light water reactors. The author cites the urgent
need for substantial investment targeted towards the development and construction of new MOX fuel
fabrication plants, and for international cooperation aimed at the drafting of multilateral agreements
governing the dismantling, storage and use of weapons derived fuels.

80 - Benvegnu, F.; Brandi, A.; Polizzano, C ; Tassoni, E. (9903019IT) (0)
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Isolation capacity of clay barriers.
CLIMATE, WATER, POLLUTANT, TECHNOLOGY, ENVIRONMENT, ENERGY, ENEA,
With reference to research studies on the suitability of the long-term storage of radioactive wastes in clay
formations, this paper reports the findings of ENEA (Italian Agency for New Technology, Energy and the
Environment) studies to characterize clay deposits located between Siena and Pienza in central Italy and
assess the suitability of this area as a possible storage site for rad-wastes immobilized through vitrification.
The results of the geomorphological surveys physical-chemical properties analyses coupled with long term
stability analyses based on migration models indicate that the clay deposits represent an efficacious barrier
against the penetration of oxidizing surface waters The intrinsic properties of clays make them ideal
isolating materials for use either as protective layers for other candidate rad-waste storage formations, e.g.,
salt deposits, or for direct use as storage mediums.

81 • Saetti, G.; Benassi, L. (Azienda Municipalizzata Servizi Citta', Reggio (0)
Reggio Emilia (Italy) modernized incinerator plant operation: Technical and occupational safety aspects.
GAS, WATER, NOISE, POLLUTION, POLLUTANT, SAFETY, RISKS, METALS, MEASUREMENTS, INCINERATION,
EVALUATION, ELECTRONICS, PLANTS,
Originally built in 1968 as a double furnace installation for the incineration of 100 tonnes/day of solid
municipal wastes with a calorific value of about 1175 cal/kg, the Reggio Emilia incineration plant was
subsequently retrofitted with a metals recovery section, electrostatic precipitators and flue gas
desulfurization units and, after 1985, with a back pressure turbine set (500 + 550 kW), a heat recovery
line to supply hot water to a local district heating network, a post-combustion unit and a process water
treatment plant. This paper reports the findings of studies and interventions made to assess and ensure the
safety of this installation. The studies and safety measures included: a series of checks to evaluate the level
of occupational
safety at the plant (noise pollution levels, accident rates, heavy metals exposure rates, disease risk), an
inoculation program, and the creation of company sponsored health program to continuously monitor and
safeguard the health of plant employees.

82 - Bertanza, G. (Brescia Univ. (IT). Dipt, di Ingegnerìa Civile) (0).
Municipal waste processing: Technical/economic comparison of composting and incineration options
SYSTEMS, POLLUTANT, TECHNOLOGY, INCINERATION, ENVIRONMENT, ENERGY, ECONOMY,
The first part of this paper which assessed the state-of-the-art of municipal waste composting and
incineration technologies indicated that the advanced level of available technologies in this field now allows
the realization of reliable and safe plants. This second part of the paper deals with the economics of the
composting and incineration options. Cost benefit analyses using the discounted cash flow method are made
for waste processing plants featuring composting alone, incineration only and mixed composting and
incineration. The economic analyses show that plants employing conventional composting techniques work
well for the case of exclusively organic waste materials Incineration schemes are shown to be economically
effective when they incorporate suitable energy recovery systems. The integrated composting-incineration
waste processing plant appears to be the least attractive option in terms of economics Current R&D
activities in this field are being directed towards the development of systems with lower environmental
impacts and capital and operating costs.

83 - Caprioli, R.; Falchi, G.; Gragnani, R.; Torcini, S. (9903019IT) (0)
Variation of major and trace elements in some lakes at Terra Nova Bay (Antarctica): December 1990-
Februaryl991.
POLLUTION, WATER, STATISTICS, CONCENTRATIONS,
The chemical composition data on lake waters sampled in the area of Edmonson Point, Carezza,
Inexpressible Island, Andersson Ridge and Tarn Flat are presented and discussed. The averages of total
dissolved solids (TDS) of each lake range from 95 mg/1 to 3765 mg/1. The chemical composition is
characterized by high contents of Na and Cl. During the sampling period, the salinity showed constant or
increasing values. The processes that condition this behaviour are examined and discussed. In general, the
concentration of trace elements does not reveal any significant trend over time, and only the nickel content
in lakes changes with respect to the increase in salinity.

84 - Gualdrini, G.F. (9903030IT); Padoani, F. (9903058IT); Morelli, B. (0)
Field parameters and operational quantities for the ICRU sphere with.
TECHNOLOGY, STANDARDIZATION, MEASUREMENTS, CALIBRATION, ENVIRONMENT, ENERGY, ENEA,
DOSIMETRY, RADIATION,
Within the framework of both metrological and dosimetry research activities carried out by ENEA (Italian
Agency for Energy, New Technologies and the Environment) in cooperation with other European
Institutes, Monte Carlo methodologies are playing an increasingly important role. This paper is the second
part of a series of technical reports summarizing the various analyses carried out using Monte Carlo
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computational methods for the characterization of reference photon radiation fields for the calibration of
personal dosimeters. An extensive computational study was carried out in order to determine the fluence
spectrum, as well as, the backscattered mean energy angular distribution versus the radiation incident
angle for various X-ray reference series as proposed by ISO (International Standards Organization) and
B.IP.M. (Bureau International de Poids et Measures) The calculated parameters can be employed for the
design of personal dosimeters, in order to optimize their energy and angular response.

85 - Speranza, A. (9900859IT) (0)
Noise pollution measurement and evaluation in some ENEA Montecuccolino Center working areas
NOISE, ENEA, RISKS, ENVIRONMENT, TECHNOLOGY, ENERGY, POLLUTION, MEASUREMENTS, EVALUATION,

Noise in working environments is considered as one of the most widespread professional risks. Although
noise related effects alone account about for 60 per cent of workers' compensation paid out every year in
Italy, usually it is hardly taken into account in the working places observed for research purposes. This
paper presents the results of noise level analyses concerning the surveys carried out in some Montecuccolino
CRE-ENEA (Italian National Agency for Energy, New Technologies and the Environment) working
environments.

86 - Dipace, A.; Sabia, E. (9903056IT); Boscolo, I. (9900326IT) (0)
Microwave FEL design with waveguide and wiggler tapering.
LASERS, ELECTRONICS,
This paper discusses a new design for a very high efficiency FEL (free electron laser) amplifier in the
microwave band, based on the waveguide and wiggler tapering technique. Up to 75% efficiency is reported,
even in a relatively relaxed wiggler design.

87 • Baldacchini, G.; Bellatreccia, A.; D'Amato, F. (9903016IT) (0)
Ammonia adsorption in cells for molecular spectroscopy.
MOLECULAR PROCESSES, SPECTROSCOPY, TEMPERATURE, MEASUREMENTS, ADSORPTION,
This paper reports on the adsorption properties of different surfaces in cells for molecular spectroscopy at
temperatures in the range -100: - +50 degrees C. Preliminary measurements show that teflon adsorbs less
than gold at room temperature, while the opposite happens at low temperatures.

88 - Serva, L. (9903034IT) (0)
Analysis of world major regulatory guides for NPP seismic design: Guideline for high risk facilities.
EVALUATION, NUCLEAR PLANTS, NUCLEAR ENERGY, RISKS,
This paper analyzes rules for siting and designing nuclear power plants (NPPs) in various countries with
both interplate and intraplate geological characteristics Those characteristics lead to very different
approaches to the solution of the problem. However, all the described rules bestow a key role on seismo-
tectonics in the choice of the suitable site and in the reference earthquake evaluation. In particular, all the
rules, more or less explicitly, recommend the exclusion of sites potentially affected by surface faulting. As
for the reference earthquake, the seismo-tectonic analysis of the region where the site lies is essential in
both deterministic and probabilistic assessments. It's very important to point out that, in all the guides, the
professional judgment of the experts is significant for the evaluation. Guide quality depends on the
professionality of the expert but, even more, on the reliability of the data-base. It's therefore recommended
that maximum effort should be spent in the accuracy and completeness of such data-bases, especially with
regard to the more significant data.

89 - Frigione, D.; Pieroni, L. (9903009IT) (0)
Density limit in FTU during '90-V1 operation.
TOKAMAK,
The FTU (Frascati Tokamak Upgrade) (R = 0.93 m; a = 0.3 m; B_T = 8 T; I_p< = 1.6 MA) has operated
essentially in the Ohmic regime with both H_2, D_2 and He filling gases. Most of the H_2 and D_2 data,
if plotted in the traditional Hugill plot, show an almost q-independent density limit, corresponding to nR/B
= 2.3 x 10" 19 Wb"-"1. This reproduces the FT density limit at q = 6. 7 while it is a factor of 2 lower at q =
3.3. At the latter q value, the FT limit has been fully recovered in He Peaked density profile discharges
reach a higher nRq/B parameter thus supporting the idea that the limiting density is that of the edge. It is
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found that the operational limit can be expressed by n (at -18 cm) = (P_O_H)" 1T2, as one would expect
from a balance between Ohmic input and edge radiated power.

90 - Alvani, C ; Carconi, P.L.; Casadio, S.; Cosoli, G.; De Luca, A.; (0)
Nuclear testing ofLiAlO_2 and Li_2ZrO 3 ceramic breeder materials.
MATERIALS, CERAMICS, WATER, TRITIUM, TESTS, TECHNOLOGY, MEASUREMENTS, HYDROGEN,
ENVIRONMENT, ENERGY, ENEA, NUCLEAR ENERGY,
The rate of tritium release from Li-ceramics, measured by in-situ and out of pile tests, is reported. The data
are related to the nature (LiA10_2 vs. Li_2ZrO_3) and the microstructure of the materials, as well as, to
the helium purging gas composition (hydrogen vs. water-hydrogen mixtures). Moreover, the situation is
reported about the fission neutron radiation damage on LiA10_2 ceramic breeder materials under
development at ENEA (Italian Agency for Energy, New Technologies and the Environment) for the DEMO
relevant Helium Cooled Solid Blanket

91 - Siciliano, F. (9903061IT) (0)
New computative approach to feasibility of higher actinides burning in fast reactor using code actinides.
COMPUTER CODE, POLLUTANT, THERMOTECHNICS, EVALUATION, CONCENTRATIONS, ACTINIDE,
REACTORS,
In the first part of this paper, the point source model code, Actinides, is introduced as an ad hoc program
developed for evaluating thermal and fast range fuel depletion, as well as, higher actinide build-up
concentrations. Subsequently, further calculations can be accomplished on thermal and fast range produced
actinide wastes both in terms of concentrations and properly set out indicators to establish the burning
effectiveness. Theoretically, it has been predicted that enhanced consumption levels of the thermal reactor
wastes are achievable as original activity cutting down or ratios (at least of order of 1.0e06 or greater) A
major transmutation degree is practicable when the main sources of higher actinide concentrations during
any irradiation period are taken away from the original waste production, i.e., removing Pu and especially
U isotopes by reprocessing within reach or achievable by research and development. Moreover, the strong
volume reduction of some processes could lead to bulk actinide waste contents burning by the design of
proper matrixes.

92 • Fantoni, R.; Giorgi, M. (9903056IT) Lipinska-Kalita, K.E. (6538000PL) (0)
Broad-band CARS set up for on-line monitoring ofturbolent combustion.
CARS , SPACE SYSTEMS , CONCENTRATIONS, RESIDUALS, ENERGY, ELECTRONICS, SPECTROSCOPY,
COMBUSTION, HEMICAL PROCESSES, MEASUREMENTS, GAS, HYDROCARBON, ENVIRONMENT, INDUSTRIES,
DIAGNOSTIC TECHNIQUES, LASERS, TEMPERATURE, TECHNOLOGY, ENEA, C_2, MONITORING,
The broad-hand CARS (Coherent Anti-Stokes Raman Spectroscopy) set-up previously built at ENEA
(Italian Agency for Energy, New Technology and the Environment) Frascati for on-line diagnostics of
chemical and photochemical processes was substantially modified in order to allow the single shot
monitoring of gas-phase reactions during chemi-turbulent combustion. A high space resolution planar
CARS geometry was realized. The possibility of single shot temperature and concentration measurements
was demonstrated for major species on small laboratory flames. In particular the temperature was deduced
from vibrational CARS spectra of unreacted N_2, whereas the concentrations of residual hydrocarbon
reactants were obtained from their CARS spectra measured in the region of CH stretching. Visible
RECARS detection of reaction intermediates was performed for C_2 in sooty flames, also in the presence of
a UV laser focussed on the flame in order to enhance the population of the excited states involved in the
resonant electronic transitions. Further improvements, required for the planned transformation of this set-
up in a mobile system suitable to applications in industrial environments, were considered and are briefly
discussed

93 - Lorenzutta, S.; Maino, G. (9903024IT); Dattoli, G.; Torre, A. (0)
Generalized Bessel functions: Group theoretic view.
BESSEL FUNCTIONS, LASERS, ELECTRONICS,
Generalized Bessel functions (GBF) have proven to be a powerful tool in the investigation of the dynamic
aspects of physical problems such as electron scattering by an intense linearly polarized laser wave,
multiphoton processes and undulator radiation. The analytical and numerical study of GBFs has revealed
their interesting properties, which in some sense can be regarded as an extension of the properties of the
ordinary Bessel functions (BF) lo a two-dimensional domain. In this connection, the relevance of GBFs
and their multivariable extension in mathematical physics has been emphasized, since they provide
analytical solutions to partial differential equations such as the multidimensional diffusion equation, the
Schroedinger and Klein-Gordon equations. The algebraic structure underlying GBFs can be recognized in
full analogy with BFs, thus providing a unifying view to the theory of both BFs and GBFs.

94 - Meo, G.B.; Rossi, L.; Tanaglio, S.; Tripi, A. (Digital Equipment (0)
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ROBERT autonomous navigation robot with artificial vision: Vision subsystem technical specifications
ROBOTS, ENVIRONMENT, VISION,
This paper presents the vision subsystem of the ROBERT project (Robot with Environment Recognizing
Tools). The processes composing the vision subsystem together with the data and controls flow among its
various components are explained A glossary of the terms which appear in this document is also furnished.

95 - De Simone, R. (9903051IT) (0)
Humic andfulvic acids in marine sediments: Chemical analysis.
ACIDS, SEDIMENTS, STATISTICS, CHEMICAL PROCESSES,
A functional approach to investigate humic substances in marine sediments is presented. Sedimentary
humic compounds are isolated from core samples using consecutive hydroxide (free acids) and
pyrophosphate(combined acids) extractions Determination of the amount of humic and fulvic acids are
made by UV absorbance (humic=42Qnm; fulvic=33Onm).

96 - Antonini, A.; Picini, P.; Sbrana, M. (9903019IT); Ricotta, A. (0)
Hot wire anemometer calibration by laser Doppler anemometry.
ANEMOMETRY, LASERS, STATISTICS, MEASUREMENTS, CALIBRATION,
Within the framework of a project aimed at developing an aerosol isokinetics sampling system to be used in
ducted flows, a numerical model for the aerosols sampling was set up. To verify the sampling system
modeling, an experimental program of velocity and particle distribution measurements was planned. To
determine the velocity profiles, DANTEC hot wire measuring systems were selected and, in order to
guarantee precise and accurate measurements, a calibration program was performed by the laser Doppler
technique. The laser Doppler technique is a non-interfering absolute calibration method, independent on
motion regimes and with a wide velocity measuring range The goal of the work was twofold: calibration of
the hot wire sensors and the investigation of their behaviour in real experimental conditions.

97 - Dattoli, G.; Giannessi, L.; Torre, A. (9903016IT); Galli, M.; Ottaviani, (0)
Saturation dynamics in FEL and optical-klystron FEL devices.
ELECTRONICS, LASERS, SATURATION, ENERGY, OPTICAL DEVICES,
This note presents an analysis of free electron laser (FEL) saturation mechanisms with particular attention
to the case of optical-Klystron (OK) devices operating with low energy e-beams in the single passage
configuration A discussion is made of the range of validity of already introduced FEL gain vs intensity
saturation formulae and it is show that OK FEL saturation occurs in two distinct steps. In the first, the
dispersive, section is 'tumed-off ; and in the second, saturation in the conventional sense is reached.

98 - Dattoli, G. (9903016IT); Galli, M.; Ottaviani, P.L. (9903024IT) (0)
One-dimensional simulation of FEL including high gain regime, saturation, prebunching and harmonic
generation.
SATURATION, LASERS, ELECTRONICS, PREBUNCHING,
A one-dimensional simulation of free electron laser (FEL) dynamics, including high gain, saturation,
harmonic generation, optical-Klystron, etc., is developed. The validity of the numerical analysis is
checked by an accurate comparison with the available analytical formulation and a significant agreement
between the two approaches is shown. Particular attention is devoted to the physical aspects of the dynamic
interplays between saturation and harmonic generation mechanisms.

99 - Alessandrini, F.; Alvani, C ; Casadio, S.; De Logu, P.; Dikonimos (0)
Preparation and electrical characterization of ceramic material for energy applications.
FUELS, OXIDES, LANTHANUM, CERAMICS, ELECTRICITY, ENERGY CONVERTERS, LITHIUM, ZIRCON,
ELECTRONICS, MATERIALS,
Ceramic oxides such as lithium aluminate, lithium zirconate, Y-dòped zirconia and Sr-doped lanthanum
manganite were prepared and characterized in terms of electric conductivity, a property related to their use
in critical functional components of advanced energy converters, e.g., solid oxide fuel cell.

100 - Taraglio, S. (9903018IT); Bufacchi, A. (9900923IT) (0)
Landmark recognition using a two stage neural architecture (Italian ENEA robotics development).
VISION, COMPUTER ARCHITECTURE, TESTS, TECHNOLOGY, ROBOTS, ENVIRONMENT, ENERGY, ENEA,
RECOGNITION,
ENEA (Italian Agency for Energy, New Technologies and the Environment) is currently developing a
project in robotics in order to design an autonomous mobile robot able to navigate in an indoor
environment. Its name is ROBERT, i.e., ROBot with Environment Recognition Tools. The project is
intended to be a testing workbench for artificial vision in all its approaches: algorithmical, symbolic and
neural. In fact, this robot is supposed to compute its position in the environment through the use of a vision
system able to recognize some major landmarks. This paper presents a two stage neural network
architecture to implement a visual system for a robotic application. The first stage of it is devoted to the data
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compression and feature extraction on the input image, while the second performs the actual recognition of
some given landmarks.

101 - Atzeni, S. (99O3017IT); Guerrieri, A. (0)
Evolution of multi-mode Rayleigh-Taylor instability towards self-similar turbulent mixing.
INSTABILITY,
The evolution of the multimode Rayleigh-Taylor instability of nearly incompressible fluids, with density
ratio r = 2, is investigated by means of two-dimensional hydrodynamic simulations. The study focuses on
the effect of the initial perturbation on the evolution towards turbulent mixing. It is shown that, for
sufficiently large times, a self-similar mixing regime occurs, in which typical spatial scales (such as the
size of the mixed layer) ) evolve proportionally to g(t-t_0)"2, where g is the gravity, t the time, and t_0 is
a characteristic time depending on the initial conditions. A model for the prediction of t_0 is then presented,
which is in agreement with the simulations.

102 - Cigna, A.A. (9903048IT); Risposi, L. (9903036IT) (0)
Radiological protection and environmental safety (tritium)
ENVIRONMENT, TRITIUM, EVALUATION, SAFETY, RADIATION,
The behaviour of tritium after its discharge into the environment in different conditions is described and the
influence of some environmental parameters is also considered. Then its incorporation into biota is taken
into account and a simple model for the description of the whole cycle of tritium and the dose evaluation to
man is reported with reference to the Ispra (Italy) site as an example.

103 - Ricini, P.; Galuppi, G.; Carcipreso, G.; Lombardi, C. (9903019IT) (0)
Laser beam machining fume hoods and sampling and analysis equipment: Test facility design
specifications.
INDUSTRIES, METHODS, TEMPERATURE, TECHNOLOGY, STANDARDIZATION, STATISTICS, MEASUREMENTS,
LASERS, ENVIRONMENT, ENERGY, ENEA, POLLUTANT, TESTS,
The kind and quantity of fumes arising from high temperature processes depend on several parameters and
their combination. Materials, surface impurities, thickness, laser type, laser machine parameters, laser
power, processing velocities, gas shielding and flow rate are only some of the parameters that strongly
influence the type and quantity of fume emissions. Moreover, fume extraction plant layout, flow rate and,
emission sampling and analysis methods can affect the measurement results. Individual Italian
governmental organizations (ENEA - Italian Agency for Energy, New Technologies and the Environment-
AMB and ENEA INN) and private industries (FIAT CRF, RTM and CISE) ) will carry out measurements
to characterize fumes and each shall have its own system of fumes generation, extraction, sampling and
analysis; it is therefore necessary that the experimental facilities are as similar as possible in order to obtain
sufficiently comparable results The general aim of the work presented here is to define the main design
specifications of the experimental facility and, according to Italian standards, the fumes sampling and
analysis methods.

104 - Sanna, G.; Tomassetti, G. (3659500IT) (0)
Supersonic molecular beams: Physics fundamentals.
ENERGY, MOLECULAR PROCESSES,
This paper is the first of a series of reports to illustrate the basic knowledge in the field of supersonic beam
expansion. The fundamental ideas for the understanding of this topic belong to different fields such as
classical thermodynamics, statistical mechanics, the kinetic theory of gases, molecular spectra and energy
transfer in molecular collisions. Given the extension of the concerned matter, the paper limits itself to
consider only knowledges essential to the understanding of the developments met in following reports.

105 - Burn, K.W. (9903040IT) (0)
Splitting and Russian Roulette.
NUCLEAR ENERGY, STATISTICS,
The approach of surface splitting and Russian Roulette (RR) to variance reduction in fixed source Monte
Carlo neutron and photon transport calculations is treated in a didactic fashion starting from first principles
The Direct Statistical Approach to optimizing the splitting R/R parameter is introduced and summarized.

106 • Loizzo, P.; Gala ti, A.; Norelli, F.; Lavrencic, D. (9903031IT); (0)
Italian-Russian cooperation to improve RBMK safety.
EVALUATION, HEAT SYSTEMS, FUELS, NUCLEAR ENERGY, REACTIVITY, REACTORS, SAFETY, COMPUTER
CODE, TECHNOLOGY, RDIPE, GRAPHITE, ENVIRONMENT, ENEA,
In September 1989, ENEA (Italian Agency for New Technology, Energy and the Environment) and
RDIPE started a common research program for studying the Chernobyl accident. The two groups of
specialists agreed about the methods of calculation, the evaluation of the results and a common
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organization to implement a new three-dimensional code. The first phase of the accident started with the
insertion of the safety rods which can produce, with the configuration of April 1986 the insertion of a
positive reactivity.
Theanalysis of this phase led to the evaluation of the total static reactivity in the real configuration, and to
an accurate comparison between calculated and experimental local neutron fluxes. The cooperation, still
continuing on reactor modelling is now being extended to the fuel design and safety analysis, to the study
of boiling instabilities within the framework of the International Boiling Instability Program, and to other
aspects of RBMK reactor (high-power channel-cooled graphite moderated) safety improvements.

107 - Benvegnu, F.; Felli, A. (9903019IT) (0)
Contaminated site reclamation: Task priority list risk analysis.
ENVIRONMENT, ECONOMY, CONTAMINATION, RISKS,
With the aim of establishing an optimum method for the drafting up of task priority lists in site reclamation
projects for areas that have been contaminated by toxic materials, this paper reviews and assesses various
methods employed in Italy and other countries. Organizational and economic aspects relative to real case
studies are considered. Substantial reference is made to the hazard ranking system developed by the US
Environmental Protection Agency.

108 • Rebessi, S.; Di Majo, V.; Coppola, M.; Saran, A.; Pazzaglia, S.; (0)
Somatic effects of low neutron doses.
NUCLEAR ENERGY, TECHNOLOGY, RISKS, ENVIRONMENT, ENEA, BIOLOGY,
Growing concern has emerged about the biological effectiveness of low radiation doses and dose rates as
evidenced by the new recommended dose limits. Risk estimates rely heavily on the results of low dose in
vivo effects investigations Since some uncertainty still exists regarding these results, large scale
experiments on mice irradiated with graded neutron doses were conducted at the Casaccia labs of ENEA
(Italian Agency for New Technology, Energy and the Environment) ) to obtain life span observations.
Based on the results of the analysis of survival and tumor incidence data, it was determined that, within
the limits represented by the size of these experiments, neutron effectiveness was not evident at doses below
4 cGy for females and 10 cGy for males, at least for the long term parameters examined and for the hybrid
mice used.

109 - Baccaro, S. (9903018IT); Caccia, B.; Onori, S.; Pantaloni, M. (3391000IT) (0)
ESR Study of gamma-ray produced radicals in ethilene-propylene rubber.
TESTS, RADICALS, PROPYLENE, POLYMERS, ETHYLENE, ELECTRONICS, ANTIOXDANTS,
The behaviour of an ethylene-propylene based material loaded with varying antioxidant content irradiated
with a "6"0Co source in the range (100-600) kGy was studied using electron spin resonance spectroscopy
The observed electron spin resonance spectrum is made up of the superposition of two different components:
the first one is due to free radicals of the polymer and the second one to the NO group of the antioxidant
present in the tested material The dose dependence and time evolution of the different radicals were studied.
To describe the behaviour of the material a semiquantitative model was proposed.

110 - Cardellini, F.; Cleri, F.; Mazzone, G.; Montone, A.; Rosato, V. (0)
Experimental and theoretical investigation of order-disorder transformation in NiJSAl microstructures.
ENERGY, THERMOTECHNICS, TEMPERATURE, STATISTICS, PARTICLES, ELECTRONICS, NICKEL NIJJAL,
The crystalline disordered phase obtained by mechanical alloying of elemental 75 at. per cent Ni and 25 at.
per cent Al powders was investigated. The stability of this phase with respect to the thermal reordering
process leading to the Ll_2 structure was analyzed by means of X-ray diffractometry, scanning electron
microscopy and differential scanning calorimetry. Atomistic simulations on a Ni_3Al model, reproduced
via Molecular Dynamics using a many-body potential, were used to interpret experimental data. The
ordering transformation takes place in an extended range of temperature (from 320 to 600 degrees C) and
occurs simultaneously with the release of internal strain. Numerical simulations performed under different
conditions show that the activation energy of the Ni-vacancy migration mechanism responsible for the
ordering process depends on the local state of strain, thus suggesting an explanation for the considerable
lowering of this energy in samples obtained by ball milling.

111 - Padovani, L.; Mauro, F. (9903019IT); Caporossi, D.; Tedeschi, B.; (0)
Cytogenetic study in lymphocytes from children exposed to ionizing radiation after Chernobyl accident.
MEASUREMENTS, MANAGEMENT, EVALUATION, DOSIMETRY, CHROMIUM, REACTORS, NUCLEAR ENERGY,
CYTOGENETICS, RADIATION,
This study concerns the monitoring of children from the Byelorussian, Ukrainian and Russian republics
exposed to the fall-out of the Chernobyl accident. Cytogenetic analyses were performed on 41
childrencoming from different areas and exhibiting varying amounts of "l"3"7Cs internal contamination,
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as evaluated by whole body counter (WBQ analysis. It was found that on a total of 28, 670 metaphases
scored, radiation-induced chromosome damage is still present, although at a very low frequency. Due to
the very low fraction of dicentrics, because of the time elapsed from the accident and the relatively low
doses of exposure, ladiobiological dosimetry is not possible for these children. However, considering that
the WBC data indicate that the children are still exposed to 'T3"7Cs contamination, the observed
occurrence of stable chromosome rearrangements and breaks may represent the persisting effect of
continuous low doses of radiation The study also indicates that the parallel use of internal contamination
dosimetry and cytogenetics could be usefully employed to monitor individual exposure to radiation and to
define further management measures.

112 - De Zaiacomo, T.; Formignani, M. (9903030IT) (0)
Non-specific aerosol instrumentation: Applicability to urban air pollution monitoring and analysis.
USE OF ENERGY, POLLUTION, METHODS, MONITORING, AIR, TECHNOLOGY, EVALUATION , ENVIRONMENT,
ENEA, ELECTRONICS, INSTRUMENTS,
After a brief mention of the instruments and methods used in the field of air pollution monitoring, the
aerosol instrumentation of the ENEA (Italian Agency for Energy, New Technologies and the Environment)
) AMB-BIO-HTS Division that could be applied to the specific problem of the urban air pollution is listed
and briefly described. Some analytical methods used to assess both qualitatively and quantitatively
paniculate matter collected on suitable supports are then summarized. Scanning Electron Microscopy
(SEM) coupled with EDAX Microanalysis in evaluating morphologically and as-element-content aero-
dispersed material collected on the various stages of a commercial type cascade tmpactor is given special
attention. Experimental results of comparisons among real-time instruments, used to investigate the
applicability of 'non-specific' aerosol instrumentation in the field of urban pollution, are then reported.
Some proposals are put forward suggesting the use of some of these instruments in environmental
monitoring to obtain real-time data and to better estimate the fraction of atmospheric paniculate whic is
likely more noxious for the human respiratory system.

113 - Barbini, R.; Coiao, F.; Fan toni, R.; Palucci, A.; Ribezzo, S. (9903016IT) (0)
Report of second LASFLEUR field campaign for remote sensing of vegetation health: ENEA contribution.
PHOTOSYNTHESIS, RECOGNITION, VEGETATION, MEASUREMENTS, SPECTROSCOPY, DATA PROCESSING,
INTERNATIONAL PROGRAMS , FIELD CAMPAIGN, SYSTEMS, WATER, MONITORING, CULTIVATION, FORESTS,
PIGMENTATION, CONCENTRATIONS, FLUORESCENCE, REMOTE SENSING, STRESS CONDITIONS, LIDAR, CNR,
The second European joint field campaign for the remote sensing of vegetation health was held in
Oberpfaffenhofen (D) (30 Jun-9 Jul 1992) within the framework of the EUREKA/LASFLEUR Project
Italian groups, from ENEA (Italian Agency for Energy, New Technologies and the Environment), CNR
(Italian National Research Council) and Viterbo University participated in this campaign together with
German, French and Swedish groups from different institutes. On the occasion of this campaign, the lidar
(light detection and ranging) fluorosensor system built at ENEA Frascati for the remote sensing of water
and territory was improved, on the basis of the former field experience on plant fluorescence remote
detection gained during the first LASFLEUR campaign held in Viterbo, and carried out on-site by means of
a movable container. The new version of the set-up is presented here, together with the measurements
performed on the available targets (spruce, maple, elm and cornel trees, and mais plants). Data analysis is
discussed in detail, attempting to correlate the present spectral domain measurements with the plant
photosynthetic activity under different weather and (nutrition or water) stress conditions Several
correlations were found between different pigment concentrations in various vegetables and spectrally
resolved remote sensed data on the same species. It was demonstrated that the measurements, when
performed from an airborne platform, would allow for a remote vegetation recognition across large areas
(monitoring cultivations or forests). Part of the campaign was dedicated to the inter-calibration of different
lidar systems operating in the spectrally resolved mode: this point is discussed here as well. Some
conclusions drawn at the end of the LASFLEUR project Phase 1 are
presented at the end of this report, as discussed during the last Project Workshop held in Florence from
October 22nd to 26th, 1992.

114 - Siciliano, F. (9903054IT) (0).

FUELS, WATER, STANDARDIZATION, SAFETY, MEASUREMENTS, INDUSTRIES, EVALUATION, ACTINIDE,
A new validated criticality analysis methodology is arising under the pressure of the nuclear industry
moving towards increased fuel enrichment in order to attain higher bumups in LWRs (light water reactors)
The present way of performing criticality safety analyses is based upon the 'fresh fuel' assumption in any
kind of
modelling of storage pool, transport cask and reprocessing plant systems It is well known that excessively
large criticality margins are obtained when LWR fuel is considered instead of the spent one, i.e., when
higheractinides and fission products are not taken into account in the calculations a bumup-credit is thought
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to be available. In this note, using a simple PWR (pressurized water cooled reactors) spent fuel cell
geometry, a quantitative 'measure' of these safe criticality margins (as 'fresh fuel' case 1 comparison ) is
carried out in terms of K infinite evaluations of eight cases. The following parameters were applied: 30 and
40 Gwd/t burnup and 1 and 5 cooling time periods. Statistically significant differences were obtained for all
cases using the applied parameter ranges within 3 standard deviation limits.

115 • Vialetto, G.; Venanzi, M.; Gaudioso, D. (9903019IT) (0)
Greenhouse gas emissions considered responsible for climate change: Environmental indicators.
GREENHOUSE, CLIMATE, ENVIRONMENT, ENEA, TECHNOLOGY, ENERGY,
This paper concerns the more significant environmental indicators related to the emissions of radiatively
and chemically/photochemically active trace gases. Reference is made to the preliminary woik of the
Intergovernmental Panel on Climate Change (IPCC) and to the proposals made in the framework of the
international negotiation on climate change. Aiming to contribute to the definition of a national strategy for
the reduction of greenhouse gases emissions, this paper proposes a possible application of the indicators.
The calculation of the indicators is based on the emission estimate performed by ENEA (Italian National
Agency for Energy, New Technologies and the Environment) for the Report on the State of the
Environment edited by the Italian Ministry of the Environment. Finally, the paper suggests an application
of such indicators for the international negotiation, in the framework of the Italian proposal for the
Convention on climate change.

116 - Fantoni, R.; Giorgi, M. (9903056IT); Lipinska-Kalita, K.E. (6538000PL); (0)
Apparatus for CARS monitor of laser induced dissociation of molecules and clusters in supersonic jet.
MOLECULAR PROCESSES, LASERS, CARS, SPECTROSCOPY, MONITORING,
In order to investigate the interaction between IR-UV laser beams and cold species present in a pulsed
supersonic molecular beam, an apparatus was built with which it is possible to apply on-line single shot
CARS ( (Coherent Anti-Stokes Raman Spectroscopy) diagnostics. The experimental set-up is described
here, together with preliminary results obtained during UV laser induced dissociation of cold benzene
molecules in the jet.

117 - Barra, L.; Coiante, D. (9903020IT) (0)

FUELS, HYDROGEN, SYSTEMS, ENERGY, ELECTRONICS, PHOTOVOLTAIC ENERGY,
With reference to a stand alone power plant configuration, a photovoltaic (PV) system, integrated with an
electrolytic hydrogen production and fuel cell reconversion line, is examined with the aim of checking the
possibility of assuring energy supply for a given load with time continuity. In order to size the PV array in
function of the annual load diagram, for a given site, a method, which utilizes the monthly average values
of sun energy density collected on horizontal surface as input data, is presented. The results demonstrate
that a PV-H_2 system is suitable for a modular stand alone solar power station, able to supply continuously
each generic load. This technical acquisition has to be considered as the first necessary condition to get
photovoltaics to overcome the limit due to working intermittence and become a real energy option An
example of an application for a small Mediterranean island, the Volcano Island, permanently inhabited by
469 people, is also discussed. This typical case can be actually show the technical viability of the PV-H_2
solution in powering a small community with the required reliability.

118 - Fabiani, C. (9903019IT) (0)
Recovery of metals ions from waters and sludges.
CHEMICAL PROCESSES, METALS, WATER, POLLUTANT, TECHNOLOGY, POLLUTION, INDUSTRIES, ECONOMY,
Due to the growing costs for transportation and land use and to the difficulties in finding new waste
disposal sites, research efforts have been directed towards the development of cleaner technologies based on
process and product modification for waste minimization to avoid or reduce site remediation costs. In this
new strategy, a very important role will be played by separation chemistry which is essential in industry.
Several chemical and physical processes have been already developed for the treatment of waste waters
containing metal ions as pollutants, but many of them are not so widely used as would be expected.
Advanced separation processes based on ion exchange, absorption, membranes, etc., are considered in
this paper for applications in important industrial areas.

119 - Robinson West, J.; Humphries, M.E. (Petroleum Finance Company Ltd, (0)

INDUSTRIES,
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In the '90s, the overall capital requirements of the international oil and gas industry to maintain production
world-wide and support new projects will likely exceed the resources spent in the '80s Innovative financing
instruments are being developed by both industry and the financial community to meet the new challenge.

120 - Sweeney, B.N.C. (Arthur D. Little, London (GB)) (0)
Petroleum prices and downstream industrial development.
LEGISLATION, ENVIRONMENT, INVESTMENTS, INDUSTRIES, PETROLEUM,
With a no longer thriving upstream industry, the downstream industry in Western Europe is facing two
major internal challenges: an increasing conversion capacity surplus and the impact of environmental
legislation. Low returns on mandatory investment and continuing low margins will require new and
difficult strategies for the '90s.

121-Agostini, M. (Nomisma, Bologna (IT)) (0)
Social costs assessment: Unitary methodology.
EVALUATION, ECONOMY, SOCIAL ASPECTS,
Social costs have played a minor role in economic debate for a long time since it is difficult to evaluate
external effects. There is a growing need for a methodology able to quantify externalities to achieve a
complete cost-benefit structure capable of producing undistorted economic decisions.

122 - Bressan, G.(0)
Clothes washers: Energy conservation.
USE OF ENERGY, INDUSTRIES,
Washing machine energy consumption has consistently been reduced in the last decade, and deeply
involved the industry concerned; but further earnings are feasible. By the year 2000, about 50% savings as
have been directed towards the development of cleaner technologies based on process and product
modification for waste minimization to avoid or reduce site remediation costs. In this new strategy, a very
important role will be played by separation chemistry which is essential in industry. Several chemical and
physical processes have been already developed for the treatment of waste waters containing metal ions as
pollutants, but many of them are not so widely used as would be expected. Advanced separation processes
based on ion exchange, absorption, membranes, etc., are considered in this paper for applications in
important industrial areas, compared with 1980 consumption levels are predicted.

123 - Clo, A. (0)
Electric power industry privatization and question of tariffs in Italy.
TARIFFS, ELECTRONICS, ELECTRICITY, INDUSTRIES, PRIVATIZATION,
The privatization of ENEL (Italian National Electricity Board) requires some pre-conditions particularly
concerning the matter of tariffs. Its reform must eliminate the huge 'cross-subsidy' now existing and
guarantee a fair return on equity capital.

124 - Capra, R. (Azienda Servizi Municipalizzati, Brescia (IT)) (0)
Electric power privatization and local administration reorganization.
ELECTRONICS, ELECTRICITY, PRIVATIZATION,
The privatization of ENEL (Italian National Electricity Board) requires some prerequisites. Among these is
important task of reorganizing the structure of the local authorities' firms seen as bodies of the future
framework, not as bodies of the past

125 - Landsberg, H.H. (9500236US) (0)
Energy taxation difficulties.
USE OF ENERGY, TAXATION, POLLUTION, PETROLEUM, INDUSTRIES, GASOLINE,
This paper assesses what may be the underlying reasons for the Clinton administration's recent failure to
pass the Btu Tax on energy sources and the current difficulties that this Administration is experiencing in
acquiring nation wide consensus on a gasoline tax proposal. Two difficulties stand out - regional differences
in climate and thus winter heating requirements, and the differences from state to state in transportation
system preferences The paper cites the positive aspects of energy taxation by noting the petroleum industry's
efforts to develop a new less polluting reformulated gasoline

126 - Saraceno, P. (IRS, Milan (IT)) (0)
Industrial production in Italy: IRS electric power demand indicator.
ELECTRICITY, INDUSTRIES, SOCIAL ASPECTS, STATISTICS, ELECTRONICS, ECONOMY,
Italian electric power demand statistical data for the second quarter of 1993 indicate a continued drop in

final use internal demand and reflect this nation's longest post-war recession. This trend is in line with
other socio-economic analysis results and observations indicating a lack of consumer confidence, the
inability of industrial firms to justify further investment, and the negative impacts of a hold on public
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spending. The entire recession cycle, even in this final phase of stagnation in which industrial production
activity level s are at a minimum, continues to be characterized by reorganization processes targeted
towards the reduction of unit work inputs.

127 - Baccaro, S. (9903018IT); Buontempo, U. (3659500IT); Caccia, B.; Onori, (0)
Post-irradiation evolution of gamma produced radicals in ethylene-propylene rubber.
RADIATION, MODELS, MOLECULAR PROCESSES, ESR TECHNIQUES, TEMPERATURE, RADICALS, PROPYLENE,
POLYMERS, NO_X, MEASUREMENTS, EVALUATION, ETHYLENE, ENERGY, ANTIOXDANTS,
The ESR technique was used to investigate the time evolution of a gamma-irradiated model rubber
(ethylene-propylene copolymer loaded with antioxidant containing NH functional group). Measurements
were performed at different temperatures in the (77-333) K range. Two different kinds of radicals (polymer
and NO_x) were identified and their activation energy, related to the post-irradiation behaviour, evaluated.
The results suggested the formation of NO_x through a bi-molecular process.

128 • Baccaro, S.; D'Atanasio, P. (9903018IT); Buontempo, U. (3659500IT) (0)
Radiation induced degradation ofEPR by IR oxidation profiling.
STATISTICS, PROPYLENE, OXIDATION, ETHYLENE, POLYMERS, ANTIOXDANTS, POLLUTION,
Infrared absorption spectroscopy was used to investigate the effect of gamma-radiation on an ethylene-
propylene copolymer loaded with different amounts of antioxidant. The oxidation profiles were obtained by
analyzing slices of the samples with an IR microscope. The IR spectra showed that the antioxidant content
does not affect the shape of the oxidation profiles; their dependance on thickness and dose rate is in good
agreement with the Clough and Gillen model The results indicate that the antioxidant does not affect the
reactions involved in the oxidation process and the oxygen distribution on the sample.

129 - Cironi, R. (Ente Nazionale per l'Energia Elettrica, Piacenza (IT)); (0).
Relationships between bacterial and environmental parameters in Italian coastal sites.
THERMAL PLANTS, THERMAL ENERGY, CHEMICAL PROCESSES, ELECTRICITY, THERMOTECHNICS,
TEMPERATURE, ENVIRONMENT, ELECTRONICS, CORRELATIONS, BACTERIA, BIOLOGY,
Within the framework of a wider study carried out by ENEL (Italian National Electricity Board) to assess

the ecological impact of thermal power plants on coastal areas, the possible use of microbial populations as
biological indicators of environmental perturbation was investigated. Some general trends between the main
physical and chemical parameters, heterotrophic activity (Cl_4-glucose assimilation or AET) and bacterial
biomass (epifluorescence counts or AODC) could be discerned. AET was found to be significantly (p
0.01%)
though negatively related to transparency and positively to primary productivity, chlorophyll and nutrients;
AODC showed a significant negative correlation with temperature and a negative one with nutrients. These
relationships show the importance of dissolved organic material to bacterial populations. Temperature,
however, showed no relation to AET. This could mean either that winter population are less active or that a
large percentage of bacteria is quiescent due to a lower supply of available substrates to different bacterial
taxa. AET could thus be indicative of changes in the organic load, unlike AODC which is affected by
seasonal temperature variations.

130 - Donato, A.; Pierazzi, L. (9903017IT) (0)
Evaluation of aluminium MMC as possible structural material in future nuclear fusion reactors.
NUCLEAR ENERGY, REACTORS, MATERIALS, HYDROGEN, SILICON CARBIDE, EVALUATION, ENVIRONMENT,
ALUMINIUM,
In this paper, a technical evaluation of an aluminium-20% SiC composite as a possible structural material
in future nuclear fusion reactors is reported. The main issues concerning the properties directly affecting its
behaviour from the nuclear point of view are taken into account. Neutron-induced radioactivity,
environmental impact, nuclear transmutation characteristics, decay heat, and helium and hydrogen
production are evaluated.

131 - Caputo, D.; De Cesare, G.; Inrera, F.; Palma, F.; Masini, G.; Rossi, (0)
On role ofStaebler-Wronski susceptibility in hydrogenated amorphous silicon.
PROPERTIES, STAEBLER-WRONSKI SUSCEPTIBIL, TEMPERATURE, MEASUREMENTS, ELECTRONICS,
CORRELATIONS, SILICON, HYDROGEN,
Photoconductivity decay during monochromatic illumination was measured on an ensemble of a-Si: H films
deposited at different substrate temperatures. Degradation behaviour was modelled within the framework of
the bond-breaking model ( (dN/dt = C_sw np). Simmons and Taylor recombination kinetics was assumed,
taking into account the divalent nature of dangling bonds and their three possible conditions of occupancy.
The Staebler-Wronski susceptibility (C_sw) was extracted through a fitting procedure. As a result, a
correlation between the obtained C_sw and the measured electronic, optical and structural properties of
such a-Si: H films can be inferred.

95



132 - Demichelis, F.; Crovini, C JV, Pirn, C.F.; Tresso, E. (5262010IT); (0)
Study on structural, electrical and optical properties of microcristalline Si:H and SiC:H films.
PROPERTIES, SILICON, TEMPERATURE, STATISTICS, MEASUREMENTS, EVALUATION, ELECTRONICS,
ELECTRICITY,
This paper reports results on a study on micro c-Si:H and micro c-SiC:H films deposited by PECVD. The
crystallinity fraction and the crystal sizes were evaluated by X-ray diffractometry, Raman spectroscopy and
Transmission Electron Microscopy (TEM) Infrared vibrational spectra of both micro c-Si:H and micro c-
SiC:H samples were studied to obtain information on their structure. A comparison between the structure of
the amorphous and diphasic amorphous-microcrystalline samples was performed Optical properties were
obtained by transmission-reflectance and PDS measurements. Electronic transport mechanisms through the
conductivity measurements in a wide range of temperatures (50-500 K) were defined. Structural and
electron density models were discussed and used to interpret the experimental results.

133 - Baldacchini, G.; Cremona, M.; Montereali, R.M. (9903016IT); Giliberti, (0)
Thermal conversion of FA center relaxed excited states in KF:Na"+.
TEMPERATURE, THERMAL ENERGY, THERMOTECHNICS,
F_A centers in KF:Na"+ (2.5%) under excitation in the absorption band produce at LHeT an emission
peaking at 0.92 micro m, and at LNT and higher temperatures another emission peaking at 2.10 micro m
This result suggests that there is a temperature activated process between two different relaxed excited
states.

134 - Bracco, G.; Segre, S.E.; Zanza, V.; Apruzzese, G.; Bombarda, F.; (0)
Radial particle flow, electrical conductivity and thermal energy content in Frascati Tokamak Upgrade.
TOKAMAK, THERMAL ENERGY, COMBUSTION, EQUATIONS, MOMENTUM BALANCE, THEORY,
THERMOTECHNICS, PLASMA, PARTICLES, ELECTRICITY, ELECTRONICS,
The experimental determinations of the radial plasma flow velocity, of Z_eff and of the thermal energy
content, made on the Frascati Tokamak Upgrade (FTU), were compared with the predictions of the
conventional neoclassical theory, of the extended neoclassical theory and of the pseudoneoclassical theory.
In the comparison, only the momentum balance and continuity equations were used. The best overall
agreement was found for the second of these theories, thus confirming the result of previous analyses.
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