
ART. XVII. — An Ice-House Experiment. By R. G. DAVID, B.A. 

THIS article records an experiment carried out during 198o which had as its aim 
he filling of Levens ice-house with ice, and the subsequent recording of the state of 

the ice during the following year. The objectives of the experiment were twofold: firstly 
to recreate as far as possible the techniques of filling and storing ice in an ice-house; and 
secondly to record the temperatures and humidity in and around the ice-house, and to 
observe the process by which the ice melted. A full description of Cumbrian ice-houses 
and references to sources of information can be found by consulting the author's previous 
article in CW2, lxxxi, 137-55. 

During the summer of 1979 a group of boys from Kendal Grammar School cleared out 
the rubbish from the ice-house at Levens Hall. When the ice-chamber turned out to be 
in perfect condition the idea of filling the building with ice was first mooted. With Mr 
C. H. Bagot's permission arrangements were made for the ice-house to be filled on the 
3rd and 4th of January 1980. As there was no natural source of ice in the locality, it was 
decided to purchase flake ice which a Whitehaven firm agreed to supply. In addition 
thirty five bales of straw were collected, flood lighting was installed, and a new wooden 
door was constructed to replace one of the broken slate doors. 

The drain at the bottom of the ice-pit was filled with loose stones to help support the 
iron grating which was put on top. The floor of the pit was covered with 20 cms of 
uncompressed straw and the sides were lined with io cms of straw. It was impossible to 
acquire straw that had not been through a combine harvester so the original style sheaves 
could not be made. The ice came in flakes at a very low temperature, lower than that of 
ice which could be harvested from a pond. The ice was dumped outside the passage of 
the ice-house, and dustbins were filled with the flakes which were tipped into the pit. At 
the start two people were in the pit using pavement rammers to compact the ice. However 
the rammers were soon discarded because they could not keep pace with the amount of 
ice coming in. Trampling turned out to be quite an effective way of consolidating the ice 
and as the pit became fuller more people were employed at this task. It is interesting to 
note that neither of the men who remember filling ice-houses during the First World 
War mention ramming the ice; all they did was spread it evenly over the whole area. Salt 
water was not used partly because of the difficulty of obtaining water and partly because 
of the disagreements in the source material as to its effectiveness. The workforce of about 
twenty (twelve were boys) filled the ice-house in eight—nine hours spread over two days. 
The experiment was realistic from the point when the ice was broken up in the past, with 
the one exception that a dumper truck was used to transport the ice from its source to the 
ice-house instead of, presumably, a horse and cart. It took 17 tonnes of ice to fill the 27 
cubic metre pit and form a domed top. This was far short of the 27 tonnes we had 
anticipated but this can be accounted for by the fact that when a sample was taken, 45% 
of the volume was found to consist of air. The first eight weeks saw the level of the ice 
drop by sixty centimetres which would be partly the result of settling. 

Once the pit was full, a thick covering of straw was laid over the surface of the ice, a 
new wooden interior door was fitted, and the space between the inner door and the 
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original remaining slate one was filled with bales of straw from floor to ceiling. The third 
outer door was not replaced. Thermisters were inserted between the straw and the ice at 
the bottom of the pit, between the straw and the ice at the top of the pit and at the top 
of the ice-house dome. The temperature at these three points and outside the ice-house 
was recorded weekly, and the humidity both inside and outside the ice-house was 
calculated. It was found impossible to unblock the ventilator pipe in the apex of the 
dome. 

The last of the ice melted during the first week of February 1981, thirteen months 
after the start of the experiment. Because of the shape of the ice-pit it was difficult to 
record the rate of melt. After the initial consolidation of the ice there appeared to be a 
fairly constant melt during the summer, but a slight increase in the autumn. 

The temperature on the surface of the ice beneath the straw remained almost constant 
at around 3°C. The temperature in the dome steadily increased a little way behind the 
increasing outside temperature, and after August began to decrease more slowly than 
outside. The highest temperature recorded in the dome was 15°C which tends to support 
the argument that ice-houses could not act as a cool store for food. The thermister at the 
bottom of the ice-pit was damaged by the weight of the ice above. 

The humidity inside the ice-house was constantly higher than that outside and during 
the unusually wet autumn often recorded t00% at which point the inside of the dome ran 
with water. This high humidity may partly have been the result of the lack of airflow due 
to the blocked ventilator pipe, and will almost certainly have contributed to a faster rate 
of melt of the ice. 

This experiment has demonstrated, that given a well constructed ice-house, ice could 
be available all the year round if a sufficient store could be built up during the winter. 

Graphs show'1n3 : ip average humidi C 	at Levees Icehouse. during the pe  od cf the experiment avcrgae. temperdu-res, 	 J 	r _ 
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The importance of a complete covering of straw for insulating the ice from warm 
temperatures outside is clearly shown, and the need for some ventilation can be assumed. 

This article gives me the opportunity to make two amendments to my previous paper 
in CW2, lxxxi, 137-55 

Hassness 
This ice-house has recently been reopened and cleared of rubbish. The ice-pit has a 

square cross-section, an arched roof and a concave floor. The walls and floor of the pit are 
rendered and scored so as to appear to be constructed of large stone blocks. The roof and 
end walls are built from multi-coloured firebricks. There is a drain beneath a grid in the 
floor. This ice-house was placed in the wrong group in the survey and should be located 
in Group A. 

Group A. Whitehaven Castle (NY 980182) 
This ice-house was constructed on the south side of a disused sandstone quarry about 

half a kilometre above the castle. The entrance passage faces west. As a result of some 
erosion of the mound it is possible to see the method of construction which was employed. 
From the outside the construction layers consist of turf, earth, a layer of slates, lime 
mortared rubble, sandstone blocks, clay, sandstone flags, clay again and finally the bricks 
of the dome of the ice-pit. The total depth of the covering material is about a metre. The 
ice-house itself is built entirely of brick which is rendered on the inside. The 8.5 metre 
long arched passage leads through a small opening into a slightly tapering cylindrical 
ice-pit at least seven metres high. There were probably two doors in the passage, one of 
which was made of iron. 
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