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Abstract: The use of clay as a structural material has been known for centuries. The authors set the task of studying the applicability of 

clay as a constructive material in the production of beehives. The study aims to make a comparative analysis of temperature conditions in 

different types and identical in construction beehives by comparing the indicator for ceramic and wooden hives. For the purpose were used 

three 10-frame hives type "Dadan-Blat" - two ceramic (one made entirely of marl clay, and the other - with increased kaolin content, both 

ceramic tiles are with high cavity) and one wooden (pine). Measurements of the air temperature and the temperature inside the hives were 

made for one month. From the obtained results it is established that for the studied beehives, the ceramic hive with high kaolin content has 

the best thermal insulation properties. 
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1. Introduction 

The last decade has been marked by numerous alarming facts about 

the extinction of honey bees, without which life on earth would be 

unthinkable. The reasons for this scary phenomenon are multi-

layered and complex. Evidence shows that certainly there is a 

reason to believe that the living conditions that bees have inside the 

hives that they are inhabiting are essential for their well-being. 

Given the advantages of ceramics as a constructive material, it is 

assumed that it has a high potential to provide favorable and 

sustainable living conditions for the bee colonies [1]. One of the key 

factors of the microclimate in the hive is the temperature. The 

optimal temperature in the breed is around 35-36oC [2]. Higher 

temperatures can cause the death of the family. Lower temperatures 

especially temperatures below 0oC will lead to protective diapause 

behaviour or will have a lethal effect. The extreme temperatures 

affect the bee products as well. Overheating causes wax melting and 

too-quick dehydration of the honey  while the low temperatures 

slow down the dehydration of the nectar which causes problems in 

the production of the honey.[3] The bees have own regulation 

mechanisms to maintain the healthy temperature of the hive. 

Whenever the weather is too hot, they start fanning the hot air out or 

use evaporative cooling mechanisms. If the temperature gets too 

low they start generating metabolic heat by contracting their flight 

muscles[4-6]. Both these mechanisms consume high energy of the 
bees and increase their need for food. 

Therefore, it is extremely important to maintain the optimal 

temperature in the hive. To achieve a better insulating effect, we 

produce ceramic plates for beehives with standard dimensions for 

Dadan-Blatt hive with high cavity. The role of well-formed internal 

cavities is to reduce the coefficient of thermal conductivity inside 

the hive and to reduce heat loss from the inside to the outside at 
lower air temperatures. [5-7] 

Aim 

The aim of the present work is to study and compare the 

temperature conditions in uninhabited ceramic hives and in a 

traditional wooden hive, when placed in natural conditions. 

2. Methodology 

For the purposes of the study, two Dadan-Blatt ceramic hives 

were made from two different mixtures. The first mixture is 

made of marl clay from the deposit of the town of Debelets. The 

other mixture is with high content of kaolin. High-hollow slabs 

were made from the two mixtures, from which the two ceramic 

beehives were made (Fig. 1 - from marl clay and Fig. 2 - with 

increased kaolin content). A standard wooden (coniferous 

wood) 10-frames Dadan-Blat  was purchased for the experiment 

(Fig. 3). The hives were placed in a natural environment - Fig. 4 

             

Fig. 1 - from marl clay and Fig. 2 - with increased kaolin 
content 

      

Fig.3 10-frames Dadan-Blat  was purchased for the 

experiment  Fig. 4The hives were placed in a natural 

environment. 

3. Results and discussion 

The field measurement was conducted in natural environment in the 

Industrial Zone of the town of Debelets, Veliko Tarnovo region. 

(Fig. 4) On each of the hives were placed digital thermometers 

model AURIOL, board IAN: 373028_2104, with sensors for 

monitoring the temperature in the hive and monitoring the outside 

temperature. The data is displayed. Technical characteristics of the 

digital thermometer: Table 1 Technical characteristics of the digital 

thermometer. 

 

Internal temperature 

measurement range 

from -10 ℃ to  +50℃ 

Outdoor temperature 

measurement range 

From -50℃ to + 70℃ 

Tolerance from -50℃ to 0℃+/-2℃ 

from 0℃ to +30℃+/- 1℃ 

from +30℃ to + 70℃+/- 

2℃ 

External sensor IP44 protection against 

liquid  
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The measurement was carried out within the period of one month, 

from 28.04.2022. to 28.05.2022 

For the purposes of the study, temperatures are measured at 

different parts of the day to determine the temperature differences 

between the air temperature and the temperature inside the hives. 

The measurements are grouped and analyzed in three categories, 

according to the information about the optimal temperature in 

beekeeping. Accordingly, measurements are conducted in cold 

conditions (at air temperature around 0oС) are differentiated; 

optimal temperature (between 5°C and 30°C); and high temperature 

(air temperature above 30oС). The graphs present the average values 

for the daily measurements made at 00:00, 10:30 and 14:15, 
respectively. 

 

Fig.5 Measurement in cold conditions 

 

When comparing the obtained results, it was found that at low 

temperatures, in the ceramic hives (hive 1 and hive 2), temperature 

differences are between 0.8℃ and 1℃ higher than the outside 

temperature. In the wooden hive, the temperature is 0.2℃ higher 

than outside. 

             
 

Fig. 6 Measurements during optimal temperature 

conditions 

 

At optimum temperature, the wooden hive heats up faster than 

the ceramic ones, as when reaching daily temperatures above 

28℃, the difference in temperatures outside and inside the 

wooden hive is on average 0.2℃, while the difference for 

ceramic hive 1 is 2.0℃ and for ceramic hive 2 is 2.8℃. 

 

 

 

 

                  
 

Fig. 7. Measurements during heat 

 

During heat, the temperature difference between outside and 

inside the hive is respectively for Beehive 1 - 2,3℃; for 

Beehive 2 - 2,6℃ ; for Beehive 3 - -0,3 ℃. 

 

4. Conclusion: 

In conclusion, based on the results obtained within the present 

study, we can say that in cases of sudden temperature changes 

hive 2 has the highest insulating properties, respectively stable 

microclimate, followed by hive 1 and hive 3. At the next stage, 

identical measurement and analysis should be performed with 

inhabited beehives.  
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