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There has been an alpine house at Kew since 1887. Kew’s original alpine house 

was modified in 1891 and 1938. (Fig. 1). The first house was a traditional design that 
was in use for nearly a century. Subsequent alpine houses at Kew have been more 
radical in their design and helped raise the profile of Kew's alpine collections (Fig. 2). 
The latest, the innovative Davies Alpine House (Fig. 3, 4), opened in March 2006 [20]. 

Designed to create the cool, dry and windy conditions that alpine plants favour, 
without using energy-intensive air conditioning and wind pumps, this award-winning 
structure combines traditional practice with the latest technology [7]. 

Fig. 1. An alpine house at Kew since (1938).   Fig. 2. An alpine house at Kew (1981−2003). 
The first alpine house at the Royal Botanic Gardens, Kew, was opened in 1887. 

Although subsequently enlarged and reconstructed, it occupied the same location and 
was open to the public for nearly one hundred years. The next alpine house lasted little 
over twenty years but during this time it won many plaudits and the profile and 
reputation of Kew's alpine collections was elevated dramatically. On 10 March 2006 
Kew opened the new Davies Alpine House, named for its benefactor Edwin Davies 
OBE. Wilkinson Eyre Architects received an award for their innovative design from the 
Royal Institute of British Architects. It is  an  impressive  building  that has added to 
Kew's architectural heritage but,  like all alpine houses, its main function is to provide a 
suitable environment in which to grow plants from the mountainous regions of the 
world [20, p. 63]. 
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Fig. 3. The Davies Alpine House (2006).        Fig. 4. The Davies Alpine House and rocky landscape. 

 
 
 

Fig. 5. The Alps (NASA).                              Fig. 6. Spring in the Alps. 
Davies Alpine House at Kew is nowhere near an alpine ecosystem, yet many 

varieties of alpine plants (Fig. 8) enjoy year-round cool conditions despite constantly 
changing external weather conditions.  Unlike other greenhouses specializing in 
housing plants that typically grow above tree line, the Davies Alpine house does not 
rely on energy-gobbling air conditioners.  Instead, the  

Fig. 7. Air circulation.              Fig. 8. The Alpines     Fig. 9. The roof of the Davies Alpine House. 
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house has been designed in such a way that the cool temperatures are maintained using 
passive cooling techniques [2]. 

The designers of this structure took a cue from the passive cooling found in 
termite mounds and used that to inform their design (Bellew 2006).  One of the keys to 
the passive cooling is the tall, narrow design of the building itself which draws warm 
air up and out through roof vents (Fig. 7, 9). The air that is pulled in to replace the lost 
hot air is brought in through vents low to the ground. Also, there is a separate natural 
form of air conditioning that is employed inside the house itself.  Outside air is brought 
in via a small fan and forced through a labyrinth-like series of concrete chambers under 
the floor of the greenhouse.  This cools the air before it is pumped into the greenhouse 
to be recirculated [2].  

When it formally opened in 2006, the Alpine House at Kew's Royal Botanic 
Gardens was the first new glasshouse to be constructed at Kew for more than 20 years. 
For this signature project, Wilkinson Eyre was tasked with creating a sustainable, 
energy-efficient growing environment for a world-renowned collection of alpine plants 
[12]. 

The Alpine Collection is broken into three parts: true alpines, chasmophytes and 
facultative alpines. 

True alpines are those plants found in high mountain environments above the 
tree line or in similar environments above the larger lowland vegetation. 

Chasmophytes are plants that dwell in rock crevices at any elevation. 
Facultative alpines are found below the tree line in alpine-like environments that 

are harsh, windy and cold. They mimic alpine plants in their growth habit to cope with 
these conditions [18]. 

Central to the project was the question of how a botanic garden should look in the 
21st century. While developing as a tourist destination, Kew still needed to maintain its 
reputation and increase its public profile as a leading centre for scientific research. [12]. 

Alpines require plenty of light and cool, constantly moving air, so WilkinsonEyre 
designed a glasshouse conceived as two back-to-back arches (Fig. 4, 11), which create a 
stack effect to draw warm air out of the building. Below ground level, air is pushed into 
a concrete labyrinth for cooling, and then re-circulated around the perimeter via a series 
of displacement pipes [12]. Further environmental control is provided by a unique 
shading solution based on a fan-like form similar to a peacock’s tail (Fig. 10), video [3]. 

The glasshouse is only 16 m long, its roof reaches 10 m high. This creates a stack 
effect that draws in cool air through permanent openings on either side and releases 
warm air through vents in the roof. Meanwhile, a fan blows air through a concrete 
labyrinth beneath the ground. The air cools on its convoluted journey and is released 
into the glasshouse through steel pipes [7]. The panes of glass are 12mm thick and have 
a low iron content which allows over 90 per cent of light through. Meanwhile, fan-like 
shades on the east and west sides of the glasshouse protect plants from the most intense 
heat of the summer sun [7]. 
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Fig. 10. Unique shading solution inside the House.   Fig. 11. Two back-to-back arches. 
 

Fig. 12. Inside of the House.      Fig. 13. Fritilleria chitralensis. Fig. 14. Plants in the House. 

Various options were considered before deciding to locate the new building on the 
north end of the Rock Garden (video [5]. This position is midway along a line linking 
the School of Horticulture and the Princess of Wales Conservatory and reinforces the 
strong link between the plants grown on the Rock Garden and those in the alpine 
house. This decision did mean a large area of the Rock Garden had to be dismantled 
before construction could begin. This rockwork is currently being rebuilt and will 
crecate a suitable setting for the glasshouse to sit in. When the external landscaping is 
completed, the glasshouse will acts as a 'gateway' to the Rock Garden [20, c. 67]. 

Like the previous building, the Davies Alpine House is a glass structure over a 
landscape of rocks, with permanent plantings, plunge beds and display benches. It was 
decided early on not to incorporate a refrigerated bench in the new glasshouse. It was 
never an attractive structure and such as facility can always be located in the alpine 
nursery if needed, with the plants put out on display when in flower.  
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The footprint of the new glasshouse is an ellipse and the internal area is virtually 
the same as the previous alpine house, at 96 m but without a 'back of house' area. There 
are doors at each end and the winding path is 2 m wide, which allows more room for 
visitors on a busy day. The rocks for the internal landscape were reused from the 
previous house [20, p. 67]. 

Alpines are plants that grow above the altitude at which trees can survive. At the 
poles, this equates to sea level but in the Alps it can be higher than 2,000 m.  

In the wild, alpines spend the winter dormant. They remain dry and protected 
from extreme temperatures and the desiccating effect of cold winds by a blanket of 
snow (Fig. 15). Spring (Fig. 6, 16) arrives rapidly, with melting snow providing 
moisture for growth and exposing the plants to intense light. The short growing season 
means plants have to flower and set seed quickly [7]. 

Fig. 15. Ranunculua glacialis.           Fig. 16. Alpine meadow in the North Cascades, Washington, USA 

 
Alpines are some of the world’s most resilient plants – able to grow above the 

altitude at which trees can survive (video [8]).   
These plants have adapted to endure the severe conditions of the Earth’s poles or 

mountaintops, from the Arctic to the Alps or the Andes. 
In the wild, alpines spend the winter dormant, dry and protected from extreme 

temperatures by a blanket of snow. Melting snow in spring provides moisture and 
exposes the plants to light. The short growing season means plants must flower and set 
seed quickly. They require plenty of light and cool, constantly moving air. 

In high mountains, plants often grow close to the ground or form tight cushions to 
protect themselves from the harsh weather. In British lowland conditions these plants 

can become etiolated and soft, especially in winter, and this can lead to rotting. Air 
blowing over them helps to reduce the effects of a dull, damp winter. This air can also 

be heated when temperatures fall below freezing, to avoid frost damage to some of the 
more sensitive plants.  
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Fig. 17. Anemone.  Fig. 17. 'Oxalis Versecolor.'  Fig. 18. Enviroment inside of the House. 
To avoid high summer temperatures due to solar gain, shading is necessary but 

the curved shape of the house made it difficult to design an effective and attractive 
shading system. Eventually, using technology from the yachting industry, an elegant 
solution was found. The glasshouse is aligned north-south so shading was required on 
the east and west sides. Using a system of winches and pulleys, the fabric shading is 
pulled up from each inside corner of the building, forming a fan that is pivoted at the 
centre of each side wall and follows the line of the arch [20, p. 68]. 

Fig. 19. Primula [4].           Fig. 20. Saxifraga.            Fig. 21. Verbascum dumulosum. 
 
The flowers we’ll find in this glasshouse are nurtured in the Alpine Nursery and 

only displayed in the Alpine House when they come into bloom. The glasshouse is 
home to a wide range of bright purple campanulas, bold pink dianthus, small ferns, 
fragrant lavenders, thymes, tulips and verbascums (Fig. 21), along with other unique 
species.  
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Thus this space-age looking glass house is the Davies Alpine House, home to Kew 
Gardens alpine plant collection. Alpine plants grow above the altitude at which trees 
can survive in the mountains and this glass house replicates the conditions that these 
plants favour. Freezing temperatures, intense sunlight, icy winds... hard to believe 
plants can survive such conditions, but alpine plants thrive in them [4], for example, 
Fritilleria chitralensis is native to Afghanistan northern Pakistan (Fig. 13); 

 Androcymbium (Fig.22) are found in Africa and the Mediterranean and common 
names include cup-and-saucer and men-in-a-boat. There are about 40 species and 13 of 
them are in the Cape Floral province of South Africa; Tropaeleum brachycerus (Fig. 25) 
is endemic to the mountainous areas of Chile and is in the Davies Alpine House at Kew. 

Fig. 22. Androcymbium hantamense    Fig. 23. 'Oxalis Versecolor'.   Fig. 24. Blue Chilean Crocus. 

Fig. 25. Tropaeleum brachycerus.   Fig. 26. Campanula [4].        Fig. 26. Gymnospermium albertii. 
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