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In Winter, bees generate warmth by ‘burning’ the
honey they have stored, i.e., by digesting it and using
the resulting energy to flex their flight muscles, which
give off heat. Also, they form a tight cluster to keep the
heat within; they do not heat the hive, only their cluster.

For many beekeepers it is standard practice to put
a thick layer of something atop the hive, on the inside,
to ‘absorb the moisture’ that is produced by the bees’
respiration during the winter. The purpose of this
absorbent layer is to prevent water condensing on the
ceiling of the hive, dripping down and wetting the bees,
cooling them, and destroying the colony by freezing it.

The water comes from the ‘combustion’ of the honey;
the products of combustion being carbon dioxide (CO,)
and water (H,0). The water is exhaled as vapor and
condenses on the cold walls and ceiling of the hive.

It is my contention that so much water is produced
by the bees’ digestive process over the winter that no
reasonable amount of absorbent material could contain
it. Instead, what is happening, I contend, is that the
thick layer of ‘something’ acts as insulation, preventing
condensation on the top of -
the hive, so that condensate
forms only on the walls of
the hive, where it either
freezes or runs down the
walls, harmlessly, in either
case.

OK, so how much water
s produced when a super of
honey is digested?

We can compute the
answer: Let us assume there
is 40 1b. of honey in the hive
for the colony to consume.

40 Ib. x 18% is 7.2 Ib. of water;
nearly a gallon (8.3 Ib.)
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Of course, the hive has some ventilation during the
Winter, which provides the bees with oxygen and carries
off excess CO,, for example, and it is reasonable to assume
that some of the exhaled water vapor will leave the hive
by way of this ventilation. But let us focus here on the
guantity of water produced.

So our question is, for each pound of honey consumed

by the bees, how many pounds of water are produced?

The formula for both fructose and glucose is C H, O,.
Digesting (burning) the honey requires additional oxygen;
six O, molecules, to balance the chemical equation:

C.H,,0,+60, = 6CO, + 6H,0
To put this into plain English, one molecule of sugar
(C.H,,0,) and six molecules of oxygen (0,) yield six
molecules of carbon dioxide (CO,) and six molecules of
water (H O). After removing the water, the 40 1b. of honey

is 32.8 1b. of sugars.

To compute the amount of water produced we first
have to convert the molecules of sugars to moles. Do you
remember your high school chemistry? I did not. I had to
look this up. I also had a chemist check my work.

First, you look up the atomic masses of the atoms
involved:

* Atomic mass of carbon is 12

» Atomic mass of hydrogenis 1

e Atomic mass of oxygenis 16

Then you can compute the molecular mass of the

sugar:
e 6 carbons x 12: 72
® 12 hydrogens x 1: 12
® 6 Oxygens x 16: 96

The sum of these is the molecular mass of the sugars:
180.

That is, one mole of the sugars is 180 grams.

We see from the chemical equation above that each
molecule of sugar produces
6 molecules of water.
Computing the molecular
mass of water:
¢ 2 hydrogens x 1: 2
¢ 1 oxygen x 16: 16

The molecular mass of
- water is 18, but recall that
six water molecules are
produced for each molecule
of sugar. Multiplying:

e 6 molecules of water with
molecular weights of 18 each,
total: 108

That is, one mole of the
water is 18 grams, and the six moles of water that form
from one mole of sugars is 108 grams.

Now we can find the weight of the water produced by
digesting honey by using proportions:
The proportion is:
Molecular weight of the water / Molecular weight of the sugars
= pounds of water / pounds of sugars :
Putting in the numbers from ahove
108 /180 =2 /32.8

Solving for the 2" yields: 19.7 pounds of water - from
‘burning’ the sugars.

Adding the 18% water to this:

7.2 +19.7 = 26.9 pounds of water

That is, 26.9 pounds of water are generated from our
40 pounds of honey (and the added oxygen from the air].
Given that a gallon of water weighs 8.3 pounds,
our colony will produce over three gallons of water as it




consumes its winter stores. A big
sponge would be required to absorb
this much water.

Keep in mind that this water is
produced as vapor, over several winter
months. Presumably, much of it is
removed from the hive on departing
air as it is replaced by fresh. However,
if the water vapor should contact a
cool inner surface before it exits the
hive, it will condense, liquefy, and
perhaps freeze.

The inner surface of the hive is
cold in winter; there is no preventing
it, and water vapor will condense on
cold surfaces. If that cold condensate
drips down onto the winter cluster it
will be their end. You can prevent this
by providing a small vent hole near
the top of the hive to let moisture-
laden air escape, and by heavily
insulating the top of the hive so that
moisture condenses on the hive walls,
not at its top.

Frank Linton is an EAS-certified
master beekeeper residing in Virginia.
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BEE SUIT BREAKTHROUGH
Patented, totally ventilated,

cooler, virtually sting free
Call for prices & free info

504.456.8805
goldenbeeproducts@yahoo.com
www.goldenbeeproducts.com

GOLDEN BEE PRODUCTS -DEPT. B
344 Aris Ave.,

Metairie, LA 70005

Oregon

735 Grown Queens
Aerpgee®

Producing acaricide free Survivor Stock since 2000

Selecting for productive, mite, pest, & disease tolerant bees..
Double Vetted and Fully Matured
Mated Queens for Higher Acceptance
Rates and Longevity.
Queens, Nucs and Pollination.
For more information please contact
0Old Sol Apiaries at www.oldsolbees.com
or call 541 582 2337

80

/“SUGAR BRICKS "\

“Convenient in every way”
Avyear-round feeding strategy that reduces
starvation and increases overwinter success.
Eliminates the mess of syrup

www.JZsBZs.com

to order
. P Cups, Cages
3 % Ibs of feed per brick {approx. 6" x

;" x2"
Set of 12 bricks: $93 (Deliveredin U.S) & C e l I B a I’S
Send checks payable to: Mel Dissetkoen

Apiaries, 1941 Alba, Wyoming, M1 49508
www.mdasplitter.com
INTERNATION AL MATING NUC, INC © 2010

Manufacturers of Quality Apiary Woodenware

:' MADE IN THE USA B as i
BY BEEKEEPERS FOR BEEKEEPERS ¢

Frames — Boxes — Telescoping Covers — Inner Covers — Bottom Boards
Hive Stands — 8-Frame Equipment — Reversible Screened Bottom Boards

Special Price — 5-11/16” Box Budget - $5.00
We now have 4 & 5 Frame 9-1/8” nuc boxes.

Frames: Boxes:
*Full 3/8” sidebar 5, 8 & 10 Frame in four standard sizes
*Groove and Wedge Top Bars *Autrlent[c Box Joint
*Interlocking Top & Bottom Bars Predrilled

*Available in Commercial & Budget grade *E-Z grip 6" Hand Holes
*Available in Select, Commercial &

. Budget Grade

JUMBLE
ABODES i

Visa, Mastercard, Discover & American Express
Accepted - Credit or Debit
Call toll free 1-877-4BEE BOX (877-423-3269)
or 207-549-5501
Fax # 207-549-5512
email: humbleabodes@prexar.com
www.humbleabodesinc.com

7 3 CALL FOR PRICING AND AVAILABILITY 0"
All orders quoted FOB Windsor, Maine o

lkiad
636 Coopers Mills Road, Windsor, Maine 04363

Gift Certificates Available
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