Quantifying Ecological Wisdom

and Thermal Adaptation of
Traditional Zhuang Stilt Houses

in Hot-Humid Climates

ABSTRACT

Traditional stilt dwellings offer passive cooling in hot-humid
regions, yet their microclimate mechanisms are poorly studied.

This research combines field measurement, validated simulation

and climate forecasting to reveal passive buffering rules for
climate-adaptive architectural design.
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PROBLEMS

Current thermal comfort models and building performance
assessments are primarily developed for enclosed and
mechanically conditioned buildings. They insufficiently capture
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METHODOLOGY

This study employs a four-stage quantitative methodology—
combining large-scale typological clustering ,long-term
hygrothermal field monitoring, calibrated EnergyPlus/CFD
simulations, and multivariate statistical validation—to quantify
the climate responsiveness of traditional Zhuang stilt houses
and establish validated passive optimization strategies for hot-
humid regions.

RESULTS

*Performance analyses based on the ASHRAE 55 adaptive model
assessing indoor thermal environments, occupant comfort
distributions, and operational compliance levels.

«Comparative dynamics of outdoor environmental conditions against
multiple thermal comfort standards, combined with multi-zone,
temporal indoor microclimatic dynamics and thermal distributions.
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RESEARCH QUESTIONS

How and to what extent do the traditional stilt architecture
features and envelope configurations of Zhuang dwellings
regulate indoor dynamic microclimates and occupant thermal
comfort under hot-humid climate conditions?
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This study aims to reveal the physical mechanisms governing
dynamic indoor microclimates and extend thermal comfort
assessments beyond conventional models, thereby supporting
climate-resilient passive building design.
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This study builds a dynamic microclimate framework for hot-
humid stilt dwellings, quantifying passive buffering limits to derive
validated design parameters—translating traditional wisdom into
low-carbon architecture.
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