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Science 

Vs 

Engineering 

Vs  

Technicality 
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Steam Machine 
Vs  

Steam Power 

Tools! 
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Machines do it better! 
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Machines never tired,  
but thirsty: capacity factor! 
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Supply Vs Demand 
Of  

Energy: 
 

Just in time vs Lost in 
space? 

Wealth of people! 
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Credit: John Bucknell, Professional Engineer – Nuclear 
Rocket Engine 
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Credit: U.S. Information Energy Administration 
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Credit: David JC MacKay – Without Hot Air 
https://www.withouthotair.com/sewthacontents.shtml 

125kWh/p/d    UK 
 
250kWh/p/d     US 

Nature cannot be fooled 
 
Richard Feynmann 

https://www.withouthotair.com/sewthacontents.shtml
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Work [J] 

 

refers to an activity involving a force and movement in the 

direction of  the force. A force of  20 newtons pushing an 

object 5 meters in the direction of  the force does 100 joules 

of  work. 

 

Energy [J or kWh] 

 

is the capacity for doing work. You must have energy to 

accomplish work - it is like the "currency" for performing 

work. To do 100 joules of  work, you must expend 100 joules 

of  energy. 

 

Power [W or kW, MW, GW] 

 

is the rate of  doing work or the rate of  using energy, which 

are numerically the same. If  you do 100 joules of  work in 

one second (using 100 joules of  energy), the power is 100 

watts. 
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Zeroth Law of  Thermodynamics 

First Law of  Thermodynamics 

Second Law of  Thermodynamics 

Exergy better than Energy: 
 
For a fistful of Entropy! 
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Zeroth Law of  Thermodynamics 

First Law of  Thermodynamics 

Second Law of  Thermodynamics 

Jobless vs Poorness 
Richness vs Wisdom 
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€/ MW €/ MWh gCOx, NOx / MWh gCOx, NOx / MW 

E(n)(x)ergy: a matter of  Power / 
Energy / Safety / Cost / Environment 
impact / Footprint / Demography / 
Economy … Society&People…etc.. 

System thinking: actions vs 
interactions 
 
Exergy is better than Energy! 

Credit: ESA 2020 
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From solar radiation to renewable energies 

Wind Rain Transmitted 

radiation 

Wind energy Hydro and 

hydroelectric 

energy 

Energy from 

biomass 

Photovoltaic 

energy 

Thermal and 

thermoelectric 

energy 

Solar radiation 
 

Solar energy + nCO2 +nH2O=(CH2O)n+nO2 

• All renewable sources derives from solar radiation (nuclear fusion) 

• Renewable sources are unlimited over time 

• Renewable sources are very abundant 
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Comparing fossil fuels vs. renewables: 

under which terms? 

 

• Abundance: the amount of resources available in nature; their 

duration 

• Density: availability (for example) over space, per unit of land 

(energy footprint) 

• Predictability (Intermittency): certainty of energy availability when 

needed (rough indicator: Capacity Factor (CF)=Energy 

production//Maximum possible production) 

• Environmental impact: mainly related to global warming (GHG 

emissions) 
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Renewables 

 

• Abundance: unlimited over time (all renewables derives from sun 

whose assumed lifetime is 5 billions of years); huge per year 

(annual solar energy intercepted by earth surface is around 1400 

times the annual world energy consumption) 

• Density: 40 kWh per m2 of land with wind power and 150 kWh per 

m2 with PV power (vs. 80,000 kWh with FF) 

• Predictability (Intermittency): we can not decide when (and/or 

where) producing (important for wind and PV power whose 

production depends on exogenous factors: wind and solar 

radiation availability). 

• Environmental impact: depends on technology. However, no 

emission of CO2 
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Generating costs (median or average): 

comparison of most recent publications 

Iea: International Energy Agency (OECD) 

Irena: International Renewable Energy Agency (International independent 

Institution) 
EIA: U.S. Energy Information Administration (U.S. DOE) 
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Credit: David JC MacKay – Without Hot Air 
https://www.withouthotair.com/sewthacontents.shtml 

https://www.withouthotair.com/sewthacontents.shtml
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Photovoltaic (PV) systems convert sunlight, visible or not, 
directly (no moving parts) into electricity with 6-22% 
efficiencies.  
 
They do not transform heat in electrical energy (operate at 
T=40- 70°C) like the concentrated solar-thermal plants.  
 
They also do not require water for cooling as the conventional 
nuclear and fossil fuel power plants (oil, coal or gas). 
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Advantages of PV modules (or panels) are:  

 

• High reliability and long life (> 25 years with EPBT ≈ 2 years);  

• Low maintenance cost (glass cleaning);  Absence of noise and air 

pollution during operation;  

•  The electricity production takes place near consumers (PV roof); 

•  The possibility of recycling without wastes at the end of life.  

 

Disadvantages include:  

 

•  Fluctuations of electrical energy production;  

•  Necessity of additional components (storage and power 

conversion);  

•  Installation costs (1000-2000 €/kWp). 
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The wind, as a direct motive power, is wholly inapplicable to a system of machine labour, for during a calm season the 
whole business of the country would be thrown out of gear. Before the era of steamengines, windmills were tried for 
draining mines; but though they were powerful machines, they were very irregular, so that in a long tract of calm 
weather the mines were drowned, and all the workmen thrown idle. 
William Stanley Jevons, 1865 

 wind speed > 11m/s 

 wind speed > 4m/s ??? 
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Lago della Rovina – Entracque (provincia di Cuneo) 
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Credit: Future Power - MDAAE – Murimoos Community Plant – ing.M.Baudino  
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Credit: John Bucknell, Professionale Engineer 
https://www.withouthotair.com/sewthacontents.shtml 

https://www.withouthotair.com/sewthacontents.shtml


Pier Luigi Balocco 

Human Brain: sinapsi 2M km , m=1kg,  P=2kW. 
10^720 semantic configurations 
(10^87 nr of protons in the universe)  
self-consciousness vs Turing test 

Credit: 2009 Planck Satellite image of Cosmic 
Microwave Radiation –  relic radiation -14bn 
years ago 

Credit: 1995 Hubble 
Space Telescope 

Credit: 2019 Event 
Horizon Telescope 
Collaboration 
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Venga, o Padre, il tuo Spirito e ci trasformi 
interiormente con i suoi doni;  
crei in noi un cuore nuovo, perché 
possiamo piacere a te e cooperare al tuo 
disegno di salvezza. 
 
Colletta, giovedì 7 settimana Tempo di 
Pasqua 
 Per questo mettete ogni impegno per 

aggiungere alla vostra fede la virtù, alla 
virtù la conoscenza, alla conoscenza la 
temperanza, alla temperanza la pazienza, 
alla pazienza la pietà, alla pietà l’amore 
fraterno, all’amore fraterno la carità. 
 
2Pt 1,5-7 
 


