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A Study on the Spatial Transformation Strategy of Tibetan Residential

Compound Towards Multi-objective Optimisation of Carbon Emission-
Comfort-Economy
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HE: BARERREREUFTNEZAHMIS, REHIENSREE, B2THREANEE XL, BE
TR X MR HROEH, SHWERNEANRENETRELEHRES., FHRAREREZEENHEER
BRRGFEFK, BT AHENEFEREFRESEHIR, Ath, AHRERARE X LEhEAREA
MARNR, NEREZEFBRBIGEN R, DUHRHE. ENRAFENLFEAMLABIR, BrBmiise
BESREEBATHEMSE (BPNN) REEER (NSGA-II) SEMESBAREIESR, FiITTRARB %S A
BUE KB MR EFFHFRNEFEEH THREMERE, TUERRE R, SkitfTHAsENESMEL, &
KBS SCIN 60.76% MIBRHEAMUR D I % 6.86% IR EEIRF. HRERIEL T AR FNEBHEBE TR D
SINAIEHEBANKEUHNER M, P EXRENARUKERESE, HEHFBXERATHELBEN
Fiko

KR ATHEM%, ZERLE. BXRE. ATE8E. RS

Abstract: Tibetan-style residential houses represent a significant aspect of China’s residential heritage,
exhibiting typical plateau characteristics and a long history of Tibetan culture. With the advancement of
modernisation in Tibet, the demand of local residents for a comfortable living environment is also increasing.
However, the traditional Tibetan residential compound space is unable to meet the thermal comfort needs
of residents, resulting in unnecessary energy consumption and greenhouse gas emissions. Consequently,
this study selects Tibetan-style residential houses in Shannan City, Tibet Autonomous Region, as the research
object and carries out a low-carbon renovation study for their courtyard spaces. A multi-objective optimisa-
tion framework combining building performance simulation with back-propagation artificial neural network

(BPNN) and genetic algorithm (NSGA-II) was established to explore the performance differences between
different courtyard closure retrofit strategies and identify the optimal retrofit strategy for a specific house
shape, with the optimisation objectives of carbon emission, indoor thermal comfort and economy. The opti-
misation results demonstrate that the optimal strategy achieves a 60.76% reduction in carbon emissions and
a 6.86% improvement in thermal comfort compared to the unenclosed scenario. These findings substantiate
the necessity and efficacy of integrating Al technology into the process of low-carbon retrofitting of build-
ings, providing a reference for the modernisation of Tibetan houses and contributing to the advancement of
sustainable development in Tibetan areas.

Keywords: Artificial neural network, Multi-objective optimisation, Tibetan houses, Artificial intelligence, Low-car-
bon retrofit
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