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You can see the building responding to the kind ofday it is out there
 

•
 

Sunday visitors are shown 
through the greenhouse by Nancy 

Details of solar collectors: 
the vertical is for space heating; 

middle for domestic water; 
lower for passive collection 

opposite;
 
Canada's flagship of self-sufficiency.
 

David sits facing the camera.
 

TheArk Spry Point, PEl 

The New Alchemy Institute's 'Ark' is one 
of the best known solar projects in 
Canada. David Bergmark of Solsearch 
Ltd., the architect and an inhabitant of the 
Ark, remarks, Some friends of mine from the 
island were visiting in rural Saskatchewan. 
When the kids there heard they were from 
Prince Edward Island the only thing that they 
knew about it was that that was where the Ark 
was. Also living with David in the Ark are 
Nancy Willis and their two children. 

There have been a lot of solar buildings going 
up that haven't received the same publicity. 
The thing that's nice about the Ark, and that 
interests the people who visit, is not so much 
the building, as the concept. Self-sufficiency is 
a very exciting idea for people. 

Situated on a small peninsula that juts out 
into the sea, the Ark is a very dramatic
looking structure. It is an example of the 
various life support systems that surround 
us integrated into a single unit. 

The large, single structure is divided into 
two main zones, one of which integrates
 
the living area with a domestic-sized
 
greenhouse. The other zone contains a 
raboratory and research greenhouse. The
 
living space and domestic water for both
 
zones are heated by three different solar
 
heating systems.
 

A J0tul wood stove and a wood boiler act 
as back-up units. The human and kitchen 
wastes are composted in a Clivus Mul
trum. A wind turbine is being experi
mented with to produce power via a 
hydraulic system. 

The research greenhouse contains agricul
ture and aquaculture experiments which 
supply a good portion of the family's food 
requirements. 

The Ark opened officially September 23, 
1976, as the New Alchemy Institute's 
research centre, investigating agri- and 
aqua-culture and solar energy. It is open 
one day a week to visitors (Sundays 2:30 
- 5:00 p.m.). A great cross-section of 
people come to look at it. Some come to 
look at the solar heating, some are just 
interested in fish culture, but no one can 
overlook its integrative aspects. 
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The Ark 

The fish tanks 
supply food and act 

as thermal mass 
for passive solar heating 

For example, the building can maintain its 
temperature for a long time (such as 
during the spring) on a purely passive 
mode. The research greenhouse, occupy
ing about 2000 square feet of the 5000 
square foot structure, is heated by using 
hot air that collects at the top of the 
greenhouse which has been vented into a 
rock-bed storage. A fan can move 3500 
cubic feet per minute through the 118 
cubic yard storage bed. The double row of 
fish tanks play an important role in the 
passive system. The tanks are effective 
absorbers, having transparent sides and a 
high density of algae. They re-emit heat 
very slowly through the night. Tempera
tures in the passively-heated greenhouse 
are never lower than 45°F. 

Future plans include the use of transpa
rent insulation on the greenhouse roof, 
and an examination of the benefits of 
operating a wood boiler. This would allow 
the growth of hot temperate crops 
throughout the year. Nancy Willis, a New 
Alchemist, is primarily responsible for the 
greenhouse/agriculture area, its opera
tions, and the research that is conducted 
there. 

There are two separate solar systems for 
the living area. The system for the 
domestic hot water consists of 100 square 
feet of collectors angled at 59° with 100 
gallons of storage. There are seven panels 
altogether, 2 Sunworks, 3 Solatherms and 
2 Solar Systems. All have copper cores, 
the latter two are Canadian-made. 

The active space-heating system consists 
of 750 square feet of Sunworks collectors 
placed on a vertical wall. They feed into a 
three tank, water-storage system, with 
short-, mid- and long-term storage. The 
short-term tank, A, contains 1633 gallons, 
the mid-term tank, B, contains 4148 
gallons and the long-term tank, C, con
tains 7730 gallons. 

A simple logic system heats tank A to 25°F 
warmer than tank B. It then warms tank B 
to the tempera ture of A and switches back 
and forth. It is possible to go to C from 
either the A or the B mode by a manual 
switch. Tank C may be connected to the 
wood boiler to supply back-up heat to the 
research greenhouse. It is interesting to 
note that from the opening until February 
1977, the active solar system was not 
switched on. The heat was supplied by 
the passive system and by burning two 
cords of wood in a }vHul fireplace. The 
total house systems cost, including the 
solar element and fish tanks, etc., was 
$120,000. The collectors alone cost $9000. 

Because the entire length of the south
facing wall and roof is made of a 
translucent material, the living area also 
has a major passive heating element. The 
liVing area is integrated with the domestic 
greenhouse which makes for a very 
bright, open home. All the living func
tions, except for sleeping, take place in 
the greenhouse. The greenhouse produces 
food, and supplies light and heat to the 
house. 
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The Ark 

David Bergmark likes the freedom he feels 
by living in such an illuminated space. He 
is aware of cloudy days But, on a cold, 
wintry day when the sun is streaming in here, 
1 often want to go out on the porch to have a 
cook-out. And [go out there and it's -30°C. 
That is hard to deal with! 

Al Doolittle works for the New Alchemists 
in both Cape Cod, Mass., and at the Ark. 
He is responsible for developing the 
control and the monitoring equipment and 
the 60 data inputs. Using both their 
research- and micro-computer, he is de
veloping more sophisticated instructions 
than can be achieved with a single on-off 
differen tial thermos ta t. 

Al enjoys living in a building like the Ark. 
You can see the building responding to the 
kind of day it is out there. So you never feel 
detached from the outside. You don't go 
outside and then become aware that it's a nice 
day. Both you and the building know that 
already - it's very pleasant. 

You can make the climate what you want, you 
can extend the fall, bring an early spring. 
Often, even in winter, there may be excessive 
heat from the passive system and you can 
afford to occasionally open the vents and let 
the air out. It's very refreshing. Occasionally, 
there is an abundance of heat in the system 
and you can enjoy the luxury of taking baths 
and showers without feeling guilty because of 
the oil truck that has to come out. It makes 
you feel freer. 

I feel also that it's very natural to live a life 
that's integrated with plants and animals. In 
terms of a design concept for single-family 
dwellings, I think it's very important to have 
an openness to the outside; either in site 
location, or if you really had to put it in a 
horrible place, try to build in as many features 
as possible. That keeps you in touch with 
cycles, such as the life cycles of animals and 
plants. You see birth and you see death. In a 
sense it mirrors your own mortality. I know 
I'm no worse or better than these animals who 
live, reproduce and die. 

The Ark project has only begun its 
operation and research. Its inhabitants will 
be constantly monitoring and testing al
ternative ways of feeding ourselves and 
supplying our energy through integrated 
systems. 

The bright kitchen 
allows a 
small herb garden 

The commercial greenhouse 
has space for 
various experiments 


