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Abstract

This study presents a strategy for achieving carbon neutrality in the building sector through a heat-sharing system under climate change

scenarios.

A multi-objective optimization model based on Mixed Integer Linear Programming(MILP) was developed to minimize energy

costs, carbon emissions, and peak loads while maximizing self-sufficiency. Four climate scenarios (Current, RCP2.6, RCP4.5, and RCP8.5)

were simulated for both normal and extreme winter days over a 48-hour horizon. The results revealed that paradoxically, building operation

costs decreased under warming scenarios due to the reduction in heating demand. For instance, in the RCP8.5 normal-day scenario, total

costs decreased by 19.4% compared to the Current scenario, while self-sufficiency increased by 8.3%. Pareto frontier analysis demonstrated

trade-offs between economic and environmental objectives, identifying a knee point around 8,900 kgCO, and 2,580 thousand KRW as the

optimal balance. These findings confirm the effectiveness of heat-sharing systems in enhancing energy self-sufficiency and reducing peak

loads under future climate conditions,
energy management systems(BEMS).

offering important policy implications for carbon pricing, incentive design, and advanced building
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3 1. Performance under climate change scenarios

Scenario  Climate
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29 1. Energy mix on a normal day under current climate
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219 2. Energv mix on a normal dav under RCP8.5 scenario
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