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TABLE III 
PERCENTAGE OF WINTER TIME WHEN INDOOR AIR TEMPERATURES ARE 

HIGHER THAN 16°C  
Tem. 
ranges 

≥16°C ≥18°C ≥20°C ≥22°C ≥24°C ≥26°C Indoor 
Mean 

Prefab 37.9% 15.9% 3.2% 0% 0% 0% 14.9 

Retrofit 64.2% 40.2% 21.4% 7.3% 1.4% 0.2% 17.3 

Mass 94.0% 75.0% 30.7% 3.6% 0% 0% 19.0 

 
TABLE IV 

PERCENTAGE OF SCHOOL HOURS WHEN INDOOR AIR TEMPERATURES ARE 

HIGHER THAN 16°C 
Tem. 
ranges 

≥16°C ≥18°C ≥20°C ≥22°C ≥24°C ≥26°C Indoor 
Mean 

Prefab 51.7% 27.4% 6.9% 0% 0% 0% 15.8 

Retrofit 84.8% 70.7% 48.9% 20.5% 4.3% 0.5% 19.4 

Mass 95.6% 81.2% 47.4% 9.8% 0% 0% 19.6 

IV. CONCLUSION 

According to the field study data, winter indoor mean air 
temperatures of the classroom with precast insulated concrete 
panel walls are significantly higher and more stable than the 
classroom with light rain screen wall and the prefabricated and 
isolated classroom. Mass effect of the classroom with precast 
insulated concrete panel walls can contribute 2.8°C of 
increasing indoor mean air temperature when the classroom 
has similar insulation level. During the early morning, low 
indoor air temperature of the “lightweight” classroom is a big 
challenge to control indoor thermal conditions for thermal 
comfort, which not only needs more heating energy but also 
takes time to heat up the space. The “heavyweight” classroom 
can significantly rise indoor minimum air temperature during 
the early morning and night time. Adding “mass” in a school 
building envelope with sufficient insulation can be a solution 
to increase indoor minimum temperature during the winter 
time for thermal comfort and energy efficiency. With similar 
insulation level and permanent heating, the classroom with 
precast insulated concrete panel walls has more comfortable 
and stable indoor thermal conditions than the classroom with 
light rain screen walls during the winter school hours. The 
light structure envelope with high insulation level can 
potentially cause over heat problem if the permanent space 
heating is not automatically controlled. 
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