
An Internal Environment Comparison between a B.S. 
National Wood Hive  and a ZEST Hive environment 

A Honey bee colony has a deep and abiding interest in adjusting and maintaining a 
healthy hive environment based on Temperature, Humidity, Ventilation, Evaporation 
and Condensation and to do so continuously. 

Prior to the Victorian invention of wood hives the straw skep had served honeybees 
needs as a biological system well enough. It provided them with an insulated gently 
ventilated and moisture free environment. It was too small and induced swarming, 
but this was seen as no bad thing at the time. The Victorian industrial revolution 
based on fossil fuel and machine technology took over in beekeeping. The resultant 
hives were larger, made of wood and were no longer so environmentally friendly to 
honeybees, being cold and damp. This was not helped by putting the brood and the 
bee entry at the bottom of the hive instead of at the top where it would normally be. 
The heat generated by the bees rose into the space above and was lost, cooling the 
brood. Looking on the bright side, the size of the external envelope could be varied 
by man over the season to the benefit of the bees and himself. 

It was not until the early 20th Century that any serious thought was given to whether 
the bee’s most fundamental environmental needs were being met in traditional 
hives. The 43 page text “Constructive Beekeeping” written by Ed. H. Clark in 1918 
was written with the bees in mind and for the increase in honey harvest that such an 
approach brings. It was passed over by both scientists and bee keepers, because it 
was concerned with hive design (as the ZEST hive is) and not just the bees. This 
once in a century opportunity was missed, but is now revisited and updated for the 
21st. century with the ZEST hive design. 

Bee hives are a manmade artificial habitation for an ancient biological system that 
previously made its home in either a cave or hollow tree. These were the best 
available, but less than ideal in environmental control terms, being voids that were 
too large, too small, not of ideal shape, wet and lined with fragile material. They did 
have the merits of being insulated and/or with a high thermal mass. Both of these 
qualities are made available in a ZEST hive, but the hive volume can be varied to 
suit the bee colonies changing size and environmental requirements. Purpose made 
ZEST hives when deployed by man can actually do better than nature when housing 
honeybees. We can have a symbiotic relationship of mutual advantage rather than a 
master/slave one 

Once designed, built and with bees installed it became apparent that apart from the 
intended consequences of better bee health regarding the endemic maladies of 
Nosema and Acarine, Varroa was also suppressed to vanishingly few which was an 
unintended consequence of the ZEST hive design. Our best theory for why this is so 
is expressed in the ZEST Varroa Extinction/Survival diagram under Varroa Chapter 
3.3. The effect of the ZEST hive design on other rarer, un-endemic diseases of 
honeybees is unknown, because ……well, they are rare. 

 

 



A. Comparative Hive Environmental Data 

Dave Durrant (Spring 2017) 

The data logger results here compare the traditional B.S. wood hive environment 
with a ZEST one. Both can be seen against ambient for temperature and humidity. 

We leave it to others to test the difference in environmental control for other types of 
hive. We predict with confidence that none will compare favourably in efficacy with 
the ZEST hive whose merits will be seen to prevail. 

Temperature/Ambient. Wood B.S. versus ZEST. 

 



Humidity/Ambient. Wood B.S. versus ZEST. 

 

 

Temperature/Humidity/Ambient. Wood B.S. versus ZEST. 

 



35 day overview 

Observations on the data 
* The ZEST internal environmental conditions are moderated and slower to follow 
the ambient.  
A consistently varying colony environment is worse for the bees than any consistent 
one.  The peaks and troughs are shallower in a ZEST. The likely cause is the 
thermal mass and insulation of the external envelope acting as in a tree or cave.  
 
* The internal air temperature in both the wood and the ZEST hive is similar, rising 
slightly during the day and falling at night. The wood hive rises and falls more 
showing a lower ability for the wood hive to be controlled and at a greater cost of 
stores. Temperature is clearly important to the bees, but the ZEST assists the bees 
with the insulation and thermal capacity of the external envelope. Trickle top cross 
ventilation rather than a stack effect found in a traditional wood hive must also help 
the bees in their ambition to run at 35deg.c.  
 
* The humidity in the ZEST hive is significantly higher than in the wood hive.  
If air is cooled the humidity naturally rises and if warmed it falls. The bees in the 
wood hive are unable to control the humidity to any great extent. The humidity in the 
ZEST however is not only higher, but rises when the temperature rises instead of 
falling as the ambient and the wood hive does. This infers that the bees in the ZEST 
are able to control not only the temperature, but the humidity as well. High humidity 
is implicated in varroa’s demise. The varroa mite’s tiny spiracle breathing tubes may 
become blocked in a high humidity environment or by some other mechanism.  
 



* The ZEST is less likely to have inner surface condensation unlike in a thin walled 
hive upon which it forms. Condensation is water and kills bees. Humidity is water 
vapour which bees need to prevent desiccation of the brood. 
  
* The ZEST hive, with its thermal insulation and mass in its external envelope is 
capable of maintaining a bee friendly environment with less use of stores. A 
traditional B.S.National wood hive needs 15kgs. of stores to survive the winter. 
Between 01/11/2016 until 28/02/2017 less than 4kgs. of honey was used in a ZEST 
colony that was monitored.   
 

Discussion of the data 
E.H. Clark in Constructive beekeeping said that:-  
"In order to process nectar to honey the bees must employ condensation as well as 
evaporation and ventilation". The question remains “How” and with what result. 
 
As with termites and other social insects, honey bees have a need to moderate the 
brood nest environment within critical limits for the benefit of the brood. They control 
temperature, humidity, evaporation, condensation and ventilation in order to sustain 
around 35 Degrees centigrade and a high relative humidity without condensation in 
the brood nest. The differences between hive designs are expressed in the vital 
signs of temperature, relative humidity, absolute humidity, ventilation and dew point 
between the two hive environments and can only be a result of the hive external 
envelopes. You are invited to inspect the differences between the hives and of the 
ambient and to consider which hive best assists the bees in achieving a consistent 
environment of around 35 Deg. Centigrade and high relative humidity with as little 
effort as possible allowing the bees to do more with less.  
Honeybees warm the hive by vibrating their wing muscles after they have been 
detached from the wings, burning honey and warming the colony by radiation and 
air flow through the spiracles in the thorax. The trachea exchange oxygen for carbon 
dioxide and water which is vented to the outside. The relative humidity should fall as 
the temperature (and dew point temperature) rises. The warmer air can hold more 
water and the % humidity should therefore fall, but it does not in the ZEST. It rises 
and falls as the temperature does. This is counter intuitive, and infers that a water 
condensate cycle is in place in the ZEST resulting in the temperature rising and 
falling as a result of water “state” management, rather than directly.  
Alternatively and in addition, the bees may deploy their crops as a reverse osmosis 
device to pass water in the nectar through their crop walls into their spiracles, 
vented into the hive and circulated to the outside or naturally as the foraging bees 
return home with their nectar.  

Evaporating cooling cycle.  
It is known that bees collect water and vaporise it into the colony to cool it. 
Evaporation absorbs the latent heat within the hive when the water changes its state 
to vapour. When the hive needs cooling in the summer bees collect water and return 
it to the hive. It is then vaporised by fanning it into the hive deploying an evaporation 
cooling cycle. This cools the air, withdrawing heat from it when the water changes its 
"state" from water to vapour storing it as latent heat which is then vented away.  



Condensation warming cycle.  
It is unknown if the bees have this ability which would allow the bees to release the 
latent heat from water vapour when it changes its state from a gas to a liquid, being 
water. It is likely that they can, being a useful skill to have developed over 30 million 
years of evolution. The bee’s propolize the inner surface of the ZEST hive walls and 
ceiling. This may be so that it acts as a condensation surface, releasing its latent 
heat. 

B. Comparison between a Traditional B.S. National Wood 
Hive  and a ZEST Hive environment 

Do we use traditional hives out of habit, despite their failures, when we would prefer 
to give them up in favour of a better design, if only we could just get out of bed to do 
it. There are many hive sizes, but none are conducive to bee health.  

Long beekeeping experience identifies the following significant number of 
inadequacies in the traditional hive, which the ZEST Hive has been designed to 
overcome. It is based upon British Standard National width hives as a restraint for 
easy conversion.  

1. Traditional thin walled vertically stacked wood hives in common use, are 
particularly prone to the bee diseases of Nosema, Acarine and the Varroa mite 
which is the vector for many other diseases including deformed wing virus. 

 
The ZEST hive, after more than 7 years of continuous use in several countries has 
not been seen or reported, as supporting Nosema and Acariine. When a Nosema 
riddled colony was transferred from a wood hive into a ZEST it survived and thrived 
in 2010. 
Seeing a case of DWV in a ZEST (the marker for varroa) is a rare event, with only 2 
seen out of 12 hives in 2019. Varroa may be present in the ZEST hive, but is in such 
low numbers that it can be described as functionally free of it. Those few seen in the 
hive debris are most likely to be imported on visiting drones 
Other diseases and maladies that affect honeybees have also not been seen or 
reported, but they are not so common as to be confident of the ZEST hives 
environmental suppression of them. It can reasonably be expected however that any 
one of those rarer diseases, by the ZEST being warm and dry will assist the bees in 
its suppression.  
Note: There is a detailed debate on Varroa in Chapter 3. Par 3 if you are up to it. 

2. The thermo-regulation of wood hives is a constant and heavy duty for the 
bees. It needs to be carried out by the bees on an hourly, daily and monthly 
basis as the ambient temperature varies. A colony of bees can collect an 
average of 600kgs.of nectar in a year which is inverted into 300kgs.of honey. 
Honey and nectar is used by the bees to warm the colony directly, but also 
indirectly by using it to fly and collect water to cool the hive. Excess honey 
used in the thermo-regulation of the colony is entirely wasted. 

The ZEST is insulated all round, with insulated building blocks that also act to give 
a thermal “capacity” to moderate the speed of temperature fluctuation. This assists 



the bees in maintaining an even colony temperature without using much honey or 
nectar. 

3. Traditional wood hives, with an entrance at the bottom and ventilation at the 
top, develop a “stack effect” in which an updraft is caused, as in a chimney 
flue. The temperature difference between the brood nest and outside in the 
winter can be 40C. The stack effect is severe with such a temperature 
difference when it would be best not present at all. In the summer the stack 
effect is much less with its higher outside, ambient temperature in which the 
temperature difference between inside and out is much smaller. This is when 
the stack effect is needed to cool an overheated hive, but does not do so due 
to the smaller temperature difference. 

The ZEST has top, cross, trickle ventilation under the roof, which maintains the 
temperature of the colony, allowing the gentle exhausting of moist carbon dioxide 
laden air at high level.  There is no stack effect, because there is no air inlet at low 
level. This top entry/access feature is unique to the ZEST hive and is probably 
seminal to its performance as a disease free environment. 

4. The stack effect found in traditional wood hives prevents the bees from 
warming up and expanding the colony in the early spring. They tend to build 
up on the nectar flow rather than collect it for the rent. Stimulation feeding is 
needed in early spring. 

The ZEST colony does not dwindle so quickly in a severe winter, because it is 
warm and dry. It is all ready to go with the flow as the days lengthen. 

5. The bees in a traditional hive try to reduce the cooling stack effect at high level 
by filling vents up with propolis. This causes condensation to form on the 
underside of the cover board and drip on the bees. 

The ZEST method of top, cross, trickle ventilation is enough to remove any high 
humidity air and prevent condensation forming. In winter 2 opposite bee entries 
can be reduced to just a bee space  

6. The cost of traditional wood hives is prohibitive. 

The cost of ZEST hives are about a third of traditional wood ones when the frame 
area for what each provides is compared. Budget for £200. 

7. Traditional wood hives are bespoke like pieces of furniture, which are then left 
out in the rain. 

The ZEST hives are made from readily available materials, often being recycled 
such as sheet metal for the roofs and blocks for the foundation. 

8. Traditional wood hives need regular maintenance and repair.  

The ZEST hives need none, being robust. 



9. Traditional wood hives are prone to be stolen, woodpecker damage, 
overturning by a hungry badger, a deer or by a fierce wind. 

The ZEST is prone to none of these, being robust. It may not even need a stock 
proof fence, but this is unproven. 

10. Traditional wood hives vary in size over the year and require storage for items 
of equipment during winter. 

The ZEST hive equipment is stored in the hive all year. Only the volume for the 
bees varies. 

11. The floor board entrance of traditional wood hives means that the bees tend to 
dump nectar in the brood chamber as they pass up through it. They are in a 
hurry to offload it and get back out. They fill cells that the queen should be 
laying in. She is prevented from doing so. This is the worst management 
failure. The bees will move some of the nectar up in the night, but why make 
them double handle it anyway? 

The ZEST arrangement of top entrance allows the bee’s easier access to where 
the brood is and the nectar and pollen is stored and always has space for the 
queen to lay eggs. 

12. The low entrance of traditional wood hives means that the weeds have to be 
kept down in front of the hive. 

The ZEST entrances at high level do not need clearing of weeds. 

13. The traditional (vertical) wood hive can only contain 1 colony and only be 
increased in size in box sized chunks cooling the brood. 

The ZEST management plan shown in the drawings can contain 2 colonies over 
winter and be restricted or expanded on a frame by frame basis. 

14. The traditional wood hives have different sized frames in the same hive. They 
are not interchangeable. Honey in the deep brood chamber cannot be moved 
above the queen excluder (into shallower supers) to free up space for the 
queen to lay eggs in. Brood congestion is the principle cause of swarming. 

The ZEST has one frame size. 

15. The use of queen excluders in traditional wood hives is a complication. 
Denmark does not use queen excluders in its traditional hives. They tend to 
encourage swarming by restricting the queen’s laying space, but not so for the 
ZEST queen excluders 

But not so for ZEST excluders which are vertical and deployed at each end of the 
brood nest. They are inserted to form a honey “adjacent” later in the year at one or 
each end of the ZEST. The queen is usually given free range throughout the year 



from after harvest time in the Autumn until the middle of the following July when 
the queen excluder/s can be inserted to restrict the queens laying space to the 4 or 
5 overwintering frames at one end of the ZEST. The bee entries onto those frames 
are open and the others to the honey are shut so robber bees and predators have 
to go past the guard bees that deter them.   

16. The re-use of drawn out wax frames carries disease between colonies. When 
clean wax is provided for the queen to lay in she is usually very quick to do so, 
showing her preference. 

The ZEST does not re-use comb. Wax is remade naturally by the bees and is 
always fresh and new for the queen. 

17. Traditional wood hive boxes when full of honey can break strong men’s backs 
and the Health and Safety Regulations for load lifting. Less robust persons are 
driven to give up or not take up beekeeping. If designed today they would be 
unlawful and could not be marketed. 

The maximum load that requires manipulation in a ZEST is a 4kgs.frame of honey. 
All are accessible and at the right height for standing upright. 

18. The volume of a traditional hive cannot be easily adjusted to enable the colony 
to keep itself warm. The choices are a brood box, a brood and a half or two 
brood boxes. The volume needed for the brood chamber changes throughout 
the year, but the difficulty of changing it in small increments means that the 
volume cannot match the colonies needs and abilities closely enough. 

The ZEST can be adjusted in size on a frame by frame basis using insulated 
division boards at each end of the colony. The colony space can be made 
compact, but not overcrowded, by fine adjustment. 

19. There is a tendency with the traditional wood hives for the bee keeper to want 
to only bring away a whole box of honey after it has been cleared of bees. 
Empty frames and both granulated and unripe honey can be present in the 
box being taken away. 

The honey in a ZEST is taken away on a frame by frame assessed basis. Each 
frame is taken only when the honey is ready.  

20. Taking honey from a traditional wood hive requires 3 visits. To put on the 
Porter bee escapes, then to return and take the box of honey after 2 nights 
clearing. (It can be completely robbed by the bees if there is the smallest 
access for them to do so). The final visit is to return the wet frames for 
cleaning up by the bees. 

For the ZEST only one visit is needed to harvest the honey. The bees can be 
brushed off with a goose wing and the frame of honey carried away.  



For larger amounts of honey the bees can be brushed off the frames which are 
placed on a sheet and stood up leaning in the back of a car to be carried away for 
harvesting elsewhere. They may also be placed in a large plastic box big enough 
to receive them. They are available at the right size for ZEST frames. 

21. When boxes of honey are taken away from the apiary at least a third of the 
weight is box and frames. Honey extractable from a super box by a centrifugal 
extractor varies between 25% and 90%. The remainder must be returned to 
the bees if the frames are to be reused. A lot of superfluous carrying goes on. 

The ZEST extraction method allows 100% extraction. The expensive centrifugal 
extractor is replaced by hanging nylon bags over 20 litre plastic tubs with taps and 
a honey warmer deployed for the last of the honey…….which is needed anyway to 
turn granulated honey in jars into runny honey in jars. 

The ZEST honey is not “spun out”, but “run out” which can be sold as such at a 
premium. Perhaps honey is not affected by a good battering on a stainless steel 
wall, but this is unlikely.  

22. The bees in the traditional wood hive tend to stick all the parts together with 
propolis and there are many parts. Cracking the boxes and the frames within 
them, and then replacing them one above the other kills bees. The hive needs 
to be cleaned up by the bees. Every entry to a traditional hive is said to cost a 
jar of honey. This manipulation also shortens the temper of the bees. 

The ZEST has no boxes to crack and then replace. The frames do not sit one 
above the other. Only the roof comes off. No bees need to be killed. They are 
generally sublime. 

23. We enter traditional wood hives in a manner that impersonates a bear. As a 
result the temper of bees in a traditional wood hive when opened is poor. A 
smoker is usually needed.  

The temper of bees in a ZEST is better. The reason is not obvious, but is likely to 
be the relatively stealthy opening up of the hive. The roof is lifted off. No bees 
need to die. It may also be for the reason that the bee’s thermo regulation duties 
are less. A smoker is not needed and is soon discarded 

24. The 6 frame nucleus box of traditional wood hives is generally not big enough 
to overwinter successfully. 

The ZEST nucleus box being twice the frame depth is large enough to overwinter 
successfully. It is also designed not to have a stack effect with trickle top cross 
ventilation and bee access as in the ZEST hive. A poly-nucleus box can be 
modified to ZEST principles of top bee entry. Encasing them with insulated blocks 
through the winter does them no harm either. They use very little stores over 
winter. 



25. The traditional wood hive needs spare frames for various eventualities and 
expansion. 

The ZEST can be run with exactly the right number of frames, since they are re-
used within a constantly available volume. 

26. Traditional wood hives have to be to British Standards. 

The ZEST system as a DIY system allows a hive of any size and shape within the 
ZEST hive design principles. Traditional hives can be deployed using ZEST 
principles by deploying an insulated block wrap and top bee entries. 

27. The bees in a traditional wood hive are prone to attach (in a crowded hive) the 
side bars of the frames to the inside of the wood box. 

The ZEST insulated block hive walls are powdery and the bees cannot attach 
comb to it successfully. If done at all it is easily detached.  

28. Traditional hives are not naturally amenable to the making of new colonies 
within them. 

New colonies can be made using the methods and techniques shown in the 
Queen rearing section in the Management Chapter. It is designed to out-breed the 
queens to obtain hybrid vigour or Heterosis .  

The ZEST hive has the ability to hold 1 large colony of the equivalent volume of 6 
B.S. National Brood boxes or 2 colonies of half the size. This gives options in the 
following spring to which bee keepers are unaccustomed. 

 

C.The British Standard / ZEST Frame Comparisons 

The British Standard frame disadvantages  

They are: 

1. Made with complicated joints which take time to assemble. 

2. Not a DIY make item. 

3. Not suitable for use in the third world where machine technology is not available 

4. Often twisted in the face plane causing comb indiscipline. 

5. Does not always sit vertical in the hive under gravity. 

6. They are often stuck down hard with propolis. 

7. Releasing them can result in broken end lugs. 

8. Frame bottom bars can stick to the frame below and break when removed. 

9. Uses unneeded foundation wax. 

10. Expensive. 



11. Designed for undesirable re-use of comb. 

12. 12 Hoffman frames in width equal 11 Standard spacer frames! 

13. Wax foundation faces distance apart can vary between 30mm and 45mm. 

14. Surface, rather than point supported at each lug end causing them to hang 
unevenly. 

15. Needs to be wire reinforced for extraction, which deters the bees. 

16. Needs plastic spacer ends which must be removed for extraction of honey. 

 

The ZEST frame advantages. 

They are: 

1. In the absence of wax foundation bees will build their own natural comb 
vertical under gravity. It may twist and turn on plan, but it will be vertical. The 
ZEST frame establishes a build line on plan and uses this to ensure as 
accurate comb building as possible. The plastic version has built in lugs at top 
and bottom. 

2. Point supported at each end allowing them to swing like pendulums until they 
settle under gravity. All exactly the same.  

3. The bees are allowed to act naturally by working upside down drawing wax 
comb rather than off a face of wax foundation. 

4. The comb is not reused in another hive which could pass on diseases.  

5. The bamboo frame is appropriate for third world use and being collapsible can 
be made and packed up tight in a box for sale. It is just shaken out and used. 

6. Having side bars they overcome the comb indiscipline and other problems of 
just top bar hives.  

7. Bees like to be kept busy making wax. 

8. Frame support runners not required. 

9. Centrifugal honey extractor not required. 

 

Three types of ZEST gravity frame are deployed, each suitable for use in its context. 

a) The collapsible bamboo frames. 

This is appropriate for use in the third world where the raw material often 

grows like a weed. This is being tested during 2020 by Khamis in the Spice 

Islands. 

The original prototype, made and tested in a B.S. National hive at the end of 
2008 was held together with fishing line which has now been replaced with 
paper clips at the 8 junctions. It proved the concept of frames without 
foundation. 



The final bamboo frame is now made out of an 2400mm long cane, cut into its 
lengths and holes drilled on a pillar drill with a jig. To make and assemble 200 
of these took about 10 hours. 

The bees tend to draw the spine of the comb from the lowest part of the 
circular horizontal canes. 

b) The ZEST stapled wood frames.  

The second frame type is made from machined wood strips stapled together 
on a jig at the junctions and with wax starter strip grooves under the horizontal 
bars. The wood for 600 frames cost £300 and to machine it a further £300. 
They took about 40 hours to assemble and fit wax starter strips. 

c) The ZEST plastic frame.   

The third and final frame type is plastic and is a bought item in boxes of 12 

from www.thezesthive.com  It has built in spacer tabs at top and bottom to 

allow for 35mm. (Hoffman) spacing. 

There is the additional supplementary equipment available for each hive of 

plastic queen excluders, partitions and additional snap on spacers to allow a 

46mm centre to centre of frames for just honey storage at each end of the 

brood nest area. These are only added when the comb has already been 

drawn out at 35mm. c/c. 

The inventive part of the ZEST frame design, which is patented, is the 
deployment of T-Bars, the tails of which are the starting point and guide for the 
spine of the natural honeycomb.  

 

 

 

 

 

 

 

 

http://www.thezesthive.com/

