Conditions, necessary but insufficient, for an actual climate solution
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The crux of the climate challenge
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Fig. 4. EROI of mini-hydropower and solar PV technologies in Thailand, by technology and varied mini-grid setups.
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EROI renewabl = E_yield/ E_prod = 30

EROI_renewable w/ mitigation
= E vield/ (E prod + E _mitigation) > 15

E_mitigation < 3.3% of available energy
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1500 terawatt/ (3.3% x 18 terawatt)= 2,500



Cooling Return on Investment (CROI): a stringent criterium

Per capita share of
global warming thermal power
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Climate-relevant CROI >> conventional HVAC efficiencies

J. Energy Environ. 2, 415-426 (2011) EIA: Global Energy & CO, Status Report 2019
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Case study: Direct air capture of COyenyiron)
E, <78 MJ mol-CO,*
CROI = E,/E; < 150430 <Heat trapped by COycnvironmental)™
CO2(environ) =4 CO2(Stab|e, non-atmos.) ™ ERF of COZ(anthropogenic) (216 W m-2’ IPCC 2021)
E. " A COyenvironmental) Y 2022 (2600 Gton, IPCC)
= Assume ERF is linear in CO, mixing ratio
" (CO, storage time (200 years)
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Q aY / * Heatpump (Elk Coast Institute, 0.097 MJ_, mol]
™ + CH, heat (Climeworks, 0.38£0.01 MJ mol)
Joule 2, 1573-1594 (2018); Nat. Commun. 11, ®  Plant construction and sorbent (0.15 MJ mol2)
AP 7w CO, compression (0.013 M, mol

Marco private email communications; " 42% gas-electricity conversion efficiency
Earth Environ. Sci. 167, 012031 (2018)




All known feasible climate solutions are direct cooling methods
10°

104
~ threshold for energy scalability

10°

10

Cooling Return on Investment

101 : :
MEER MEER MEER AITSW  AITSW  Carbon  DirectAir

Urban Water Agricul- Cooling Cooling  Storagein Captureof
ture w/heat Only* Timber CO,

#
* Using values from L.L. van Diike Masters thesis Escape Products



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10

