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Techno-Economic and Greenhouse Gas Emission Analysis of Novel Ionocaloric Air Conditioner
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[ Abstract ] This study aims to evaluate the advantages of novel ionocaloric air conditioning over conventional vapor-
compression air conditioning in terms of techno-economic feasibility and greenhouse gas (GHG) emissions. Techno-economic
analysis (TEA) and life cycle assessment (LCA) were employed to systematically assess the technical performance, economic
viability, and life cycle greenhouse gas emissions of the ionocaloric air conditioning system, comparing it with a conventional
vapor-compression system of the same functionality. The results indicate that the novel ionocaloric air conditioning system exhibits
significantly lower life cycle GHG emissions (2518kgCOz-eq) than the vapor-compression counterpart with only a slight increase
in life cycle costs (1622Yuan). This is primarily due to the zero-global warming potential of its refrigerant.

[ Keywords ] Ionocaloric air conditioning; Vapor-compression air conditioning; Techno-economic analysis; Life cycle

assessment; Greenhouse gas emissions
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Table 1 The main parameters of ionocaloric and vapor

compression air conditioners
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Fig.1 Prediction of China's electricity carbon emission
factors and terminal prices (2025-2050)

18 7 R B 1A R EC R RERAL S (1
204.6kJ/LUO, T 253515 446 22 3 A il v 77 R32 1
R IEME N 275.4KI/L),  BORLAA ARV 71 i v &
JEEAARTER 1.35 f%. Tk, EMEetRM
W AR B E 1 RA R SRR R (1) MRLH
BEZH: SR W SRR AR, e =
TR G R H AN (EAEHRIES XML
ARG DRI T RS G L5 2
HH KSR ENE T RSN 140%. %R
BT - O TSR 2 7 B A b
i QHBHRBIINA TR (2 b
BERE: &7 AORENHITR IS ST e,
PRI AR LA B SR TR 25 7 S O
ROHAR 2.2m?) RAEIGEAEM IO (3D AMGE
Jiik: BT ETHREARLT TREIEN B, H™
MR 22 7 P BRI TR (205 B A 43%)
IR ANEE A . BT RRIERIER, &
SERIUEIBE A RGO 150%. k% 2 FIFR
B 3 73l B T &R R T R R A A
BHE B A RB RAS DL B AR .

R2 FAEHATFHEMRER
Table 2 The inventory of the vapor compression air

conditioner production
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Fig.2 The life cycle GHG emissions of vapor compression
and ionocaloric air conditioners
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Fig.3 The life cycle GHG emissions of vapor compression
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