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Context: Objectives:
* Raw earth is gaining attention for sustainable construction due to its thermal = Create coupled heat and moisture models for better predictions across
mass and moisture-regulating properties. However, Its natural variability in conditions.
hygrothermal properties poses challenges for accurate energy performance = Use a stochastic approach in TRNSYS to model variability at material,
predictions. wall, and building scales.
* This ressarcl(; use; an STDd(Sl.lmuItaneo:Js Tr_a)nz‘er of Ijlea.\t an.d I\/Imsture& = Provide guidelines for eco-friendly, energy-efficient building design
approach and stoc aS’fIC mode mg.to.ana yze ow.varlatlons in raw eart using bio-based materials.
- hygrothermal properties affect building energy behavior. )
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— model model
e Inputs are the mean values (Constant)
Deterministic e By using partial differential equations of coupled heat and e = W N
A h < mass transfer model. ‘
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e Variabilities and uncertainties in the model input aa
Probabilistic » parameters and macroscopic properties. Co-Simulation
Approach e because of the spatial and random variabilities.
L e (Wallis not homogenous)
e Co- simulation of hygrothermal models at wall scale with
. . FEM (COMSOL), and at building scale with STD (TRNSYs) to
Co-Simulation < . . L ‘
simulate energy consumption of building and occupants .
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Expected Outcomes : Conclusion:
* This research underscores the importance of accurately modeling the variability in
1- Provide High-Accuracy Predictions of Energy Behavior in Earthen Buildings raw earth’s hygrothermal properties to improve energy efficiency predictions in
. o . o . sustainable buildings.
To design a 2-Reduce Simulation Time While Maintaining Model Precision By using a coupled heat and moisture transfer approach with stochastic modeling,
simulation 3- Integrate All Key Hygrothermal Parameters for Comprehensive Modeling we can better address natural material variability, leading to more reliable
model that will: , _ , _ simulations.
4- Rank Influential Input Parameters Systematically to Inform Material Selection The findings will help develop guidelines for bio-based materials in eco-friendly
5- Support Development of Standards for Sustainable Use of Earthen Materials construction, advancing sustainable building standards.
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