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Primal Bee: a thermodynamic hive for optimal heat efficiency
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Primal Bee
Honey bee population dynamics are driven by each new generation of brood which develop into workers who fulfill each 
role allowing the colony to survive and thrive. The cost and effort to grow each new generation of brood has been defined 
in entomology as the honey to brood equivalence. This can be measured by the quantity of capped food storage available 
to the colony to produce the equivalent capped brood (next generation) area. 

This study, conducted from 2017 to 2024, aimed to develop an internal hive environment which provided honey bee 
colonies with optimal growth conditions. This was accomplished by applying engineering methodologies to understand i) 
the dependencies of honey to brood equivalence to the hive design, and ii) to validate the innovative methodology based 
on new optimal hive design fulfilling the maximization of the honey to brood equivalence in the field. 

First, methods were used to assess and measure honey to brood equivalence and rank these for the existing hives designs. 
Results show that 1) the honey to brood equivalence is no longer to be considered a constant, but a bee/hive combined 
parameter; 2) the amplitude of advantage for bees is 30% for standard modified hives, rank 200% for innovative hives; 3) 
the new hive design is fully integrated with the biological needs of honey bees.

Second, pilot tests were put in place in several climatic environments to test the colony 
response in optimal hive design. Practical advantages were found for the bees and beekeeper, including early blossom 
harvest capability, superior population, higher flight activity, higher splitting potential, and superior climate adaptability. 

These results provide a fresh perspective demonstrating significant improvements to standard beekeeping methodology 
resulting in stronger bee populations through enhancement of their hive environment to support their biological processes 
enabling the colony to overcome challenges while also providing a broad range of economic and operational advantages 
for beekeepers.
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Stingless bees and honey bees are crucial pollinators worldwide, they also provide high-value products, especially honey 
containing medicinal properties collected from medicinal plant sources. This study aimed to investigate the antibacterial 
and antioxidant activities of honey samples of stingless bees, Tetragolula pagdeni compared to those of Apis cerana honey 
collected from five different regions of Thailand. For the antioxidant activity, we used the 2,2 diphenyl-1-picrylhydrazyl 
(DPPH) assay. The disc diffusion method was used to determine the size of the inhibition zone, and the broth microdilution 
method was used to find the minimum inhibitory concentration (mic) and the minimum bactericidal concentration (mbc). 
The finding revealed that the percent of antioxidant activity ranged from 40.34-76-21%, and the EC50 value raged from 
0.005-0.66 (g/ml). Honey samples of A. cerana exhibited antibacterial properties on three isolated bacteria. The inhibition 
zone of honey samples of A. cerana was smaller than that of stingless bee, T. pagdeni. The results indicate that both 
honey samples of A. cerana and T. pagdeni provided antibacterial properties on foodborne pathogenic bacteria. It can 
potentially be developed as a natural preservative for food spoilage caused by certain bacteria.


