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Maa energiabilanss

Inimkond kasutab/käitleb 

momendil ainult 0.44 ZJ 

energiat, kusjuures Maale 

langeb 5600 ZJ energiat, 

seega kasutame ainult 0.01% 

Maale langevast energiast.



Å Vesinikku saab toota 
vähemalt 15-20 erineval 
meetodil;

Å vesinik on kõige suurema 
kaalulise energiatihedusega 
energiakandja; 
Å H2 LHV on 33.6 KWh 

/kg; 
3 kWh /Nm3; 
119.7 +-0.5 MJ/kg
(LHV kasutatakse, kui 
pole otsene põlemine)

Å HHV:
39.39kWh/kg;
3.54kWh/Nm3

Å Energiasisaldused:
Å 1 dm3 H2 = 0,27 dm3

bensiini; 
Å 1kg H2 = 3.3 kg bensiini



Hydrogen technology is 
generating changes in many 
fields of classical technology: incl.
Å pulsatingPV and wind energy

generation/ stabilisation/ 
storage;

Å transport; 
Å classicalchemical and 

biochemical industry; 
Å metallurgy; 
Å centralheating  etc.

Combination of 
different heat 
pumps by PV and 
wind electricity 
for local and 
central heating

Silmet (Molycorp)

Inevitable for 
cleaning/upgr-
eading  of biogas 
to methane

Novel Na-ion batteries, 
supercapacitors, fuel 
cells and electrolysers 
are under tests in 
designed energy complex

CO2, NOx, VOC , SOx, NP  clean transport

Possibilities for modernisation of Estonian 
Industry - the green electricity is main player

Kui biogaasi hind 
oleks madalam, siis 
oleks palju võimlusi 
nii energeetikas kui ka 
keemiatööstuses



https://www.energy.gov/sites/prod/files/2019/08/f65/2018%20Wind%20Technologies%20Market%20Report%20Summary.pdf

Å 1kg H2 = 3.685 dm3 gasoline (for equivalent run gasolin price = 0.1 $). 
Å {Ƴŀƭƭ ŎŀǊ Χ  оΦсур ŘƳ3 only 45-70 km / 40  dm3ŘƛŜǎŜƭ Ґ рр ϵΣ ōǳǘ сΦп ƪƎ I2Ґ ƳŀȄ пл ϵ όсΦо ƪƎ Ґ н ¦{5 ƛƴ ¦{! 

wind park (fully optimised))

Wind park position and technical characteristics (height of turbine 
central position, power, etc.) must be well optimised taking into account 
the geographical and meteorological conditions (laminar flow of wind)

Å 1kg H2 = 0.35 $  (1kg electrolysis needs 50 
kWh elektricity   - 1kg H2 small car 120-
180 km ; 6-9 times more efficient than 
gasoline car; 

Å 12 m bus hydrogen consumption: 6.3 -7.5 
kg H2 per 100 km travel - the same bus 
needs  40 dm3 diesel and 80-120 kg CO2 Is 
forming !!!

Odavat elektrit saame meretuulest, PV  päikesest jne, 
vajalik omavaheline koostootmine ja salvestamine

Biogaasi ökonoomseks käitlemi-
seks on vaja odavat elektrit!

https://www.energy.gov/sites/prod/files/2019/08/f65/2018%20Wind%20Technologies%20Market%20Report%20Summary.pdf


(835 in total in 2022)

https://fuelcellsworks.com/news/92-new-hydrogen-refuelling-stations-worldwide-in-2016

Vesinikutanklad  maailmas

Vesiniku tootmise, salvestamise, transportimuise, jaotamise ja kasutamise tehnoloogiad on olemas.
Võiksime toota ka biogaasist, kuid hind liiga kõrge, senini!

6 põhilist piirkonda:
Å Euroopa,
Å Jaapan, 
Å Korea,
Å Hiina,
Å USA idarannik 
Å USA läänerannik
kokku juba 59 riigis!
USA Biden-Harrise plaan:
Å 350 tuhat km H2highway-sid;
Å iga 120-150 km tagant H2 tankla!
Å Patareide laadimisjaam iga 60-

120 km järel!



Eestisse 8 
vesinikutanklat  2030. 
aasta lõpuks. See on 
lõplik kohustus EL ees.



ProjekttHrive

Å EestivalitiάtǊƻƧŜŎǘ tHriveέ piirkondadeesimesserühma
Å EelmiselaastalesitatiEuroopaPuhtaVesinikuLiidu(ECH2A) projektikorjelüle1000 projekti.
Å Nagukaardilt näha, olid Eesti ettevõttedvägaaktiivsed, esitadesprojektetootmisesttarbimiseni. 
Å SedatoetaslisaksEesti vesinikuIPCEI(Important Projects of Common European Interest) initsiatiiv. 21 projekti.
Å Rahastatakse 3 projekti: Elcogen OÜ/OY; Stargate Hydrogen OÜ ja Skeleton OÜ.
Å Utilitas OÜ H2 taksode projekt, 49,1 miljonit eurot vesiniku tervikahela projektide arendamiseks jne. 
Å Lisaks: Eesti Vesiniku Org, Botnia H2 backbone, Hansa Hydrogen Hub, Läänemere Sadamate H2 projekt, Tallinna + Tartu  

Lennujaama osalus üle-Euroopalises H2 projektis;  Asi nagu liigub!



Germany Trade & Invest http://www.gtai.com/energystorage

ENERTRAG: Hybrid power plant

The prototype installation comprises 3 wind turbines (2 MW / unit) connected to the grid, but also to an electrolyser (gas production: 120 Nm³/h of hydrogen, 60 
Nm³/h of oxygen; op. pressure: 15 �±20 mbar (atm.) ), a compressor (nominal flow: 2 x 60 Nm³/h of hydrogen, output pressure: 43 bar (abs.) ), a stationary 
hydrogen storage (3 pressure vessels, storage capacity: 1.350 kg H2 at 43 bar ( abs.) ), a biogas production unit with a nominal production rate of about 300 
m³/h, and a storage capacity of ca. 2.600 m³; and two CHP (combined-heat-and-power) units (max. yearly production capacity: 2.776 MWh of electricity each, 
and ca. 2.250 MWh heat). This thermal output is enough to heat about 80 single-family houses.

This innovative system allows the operation of a stabilized electricity grid entirely 
powered by renewable energies. It also supplies hydrogen for mobility applications, as 
well as heat for local district heating.

Biogaas on 
kombineeritav 
CO2-vaba elektri ja 
sellest toodetud 
vesinikuga, 
kasutatav nii 
elektri kui soojuse 
koostootmiseks,
CO2 tuleb koguda 
ja võtta 
kasutusele.


