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Figure 6.2-37Comparison between all models, fall, second floor 

 
Figure 6.2-38 Comparison between all models, winter, second floor 
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7 Conclusion 

The results of a set of computer simulations show that the Hakka tulou does have 

the ability to passively moderate temperature. While it demonstrates superior thermal 

performance to regular concrete buildings, it has low levels of natural daylight. 

In the spring, summer and fall simulation scenarios, the typical tulou model has a 

lower interior temperature than the typical current design model. In the spring scenario, the 

typical tulou model has an interior temperature close to the bottom of the comfort zone and 

sometime a little below it, while the typical current design model falls in the comfort zone. 

In the fall, the typical tulou model has an interior temperature close to the bottom of the 

comfort zone, while the typical current design model has an interior temperature close to 

the top of the comfort zone, occasionally exceeding it. In summer, the typical tulou model 

has a greater number of hours that fall into the comfort zone than the typical current design 

model. In the winter simulation scenario, the typical tulou model has a higher interior 

temperature than the typical current design model, which is closer to the comfort zone. This 

result shows that the typical tulou model could provide a better interior temperature when 

conditions in the outdoor environment are more extreme. The typical tulou model therefore 

offers better thermal performance than regular buildings. 
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The natural daylighting conditions in the typical current design model are superior 

to those in the typical tulou model. Although the two models have the same window size, 

in the typical tulou model, the thickness of the earthen wall creates a shading effect at the 

window cut-outs. This effect limits the amount of light that can enter the building. 

Furthermore, the first floor of the typical tulou model only has windows on the courtyard 

side, and no windows on the outer side of the earthen wall, due to its original function as a 

fortress, which is no longer either necessary or useful in the modern life. 

The simulation results using the typical tulou and typical current design models 

demonstrated that the tulou have good thermal performance, provided by its earthen wall 

and circuital shape, but poor natural lighting. Moreover, the interior temperature in the 

spring and fall scenarios are lower than is optimal. By modifying the original Hakka tulou 

format with altered shading and ventilation, its natural daylight and thermal performance 

could be improved. 

In the spring and fall simulation scenarios, the modified tulou model shows an 

overall interior temperature that is higher than that of the typical tulou model and lower 

than that of the typical current design model. The results show that the modified tulou 

model keeps the interior temperature closer to the center of the comfort zone, signifying 

better thermal performance than the other two models. In the summer and winter simulation 

scenarios, the modified tulou and typical tulou models each have their own gains and losses 
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at different measurement points, but exhibit similar overall levels of thermal performance. 

The results also show better airflow in the modified tulou model than the typical tulou 

model when the windows are opened. The thermal performance of the modified tulou 

model can be improved by properly operating the windows. This feature requires further 

research. The simulations also did not include internal heat gain, which must be studied in 

future. 

The results indicate that the circular shape of the building and the earthen wall 

material of tulou structures improve building performance. These features could be 

considered in modern architectural practices. The hollow circular shape provides good 

solar gain all around the building, in addition to conserving building material while 

producing a structure of the same interior area. The earthen wall built with rammed earth 

bricks is a sustainable construction method; the material can be harvested locally to save 

energy in transportation, and requires no industrial treatment. Furthermore, it has been 

proven that earthen walls exhibit good thermal performance. One significant drawback is 

that the thickness of the earthen wall requires more space than a regular concrete structure 

wall, this mean that the application of this method is limited to rural areas. 

Much remains to be discovered regarding the Hakka tulou. Additional simulations 

could be run using the tulou model in other climates to establish whether the tulou structure 

could be adopted in other locations. Tulou structures also encourage social sustainability – 
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the inward-facing building form can gather its residents together, creating more human 

contact in a modern world that is increasingly isolating. The wisdom of our ancestors is 

still of benefit today; by learning from the past, we can create a better future. 
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