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SINTEF Energy Research’s team has been heavily involved in the design of the recently completed grocery store in Kroppanmarka in Trondheim, Norway.

ABOUT THE SYSTEM

A living laboratory
The store will be one of the most effective energy-saving grocery outlets in all of
Europe. The key to its energy savings is:
• the use of daylight
• the technologies used in the ventilation system and refrigeration unit
• the handling of the heat exchange between systems
• the tuning of the overall control strategy & the monitoring of energy use in various sub-systems

ABOUT THE COMPANY
SINTEF, the Foundation for Scientific and Industrial Research at the Norwegian Institute of Technology, is one of
the largest independent research organisations in Europe.
SINTEF Energy Research offers research and development
services within the refrigeration and power processes industries. Natural refrigerants, in particular CO2, have been
a focus within refrigeration, mobile air conditioning
(MAC) and heat pump systems.
The SINTEF research team was instrumental in the rediscovery of CO2 as a natural refrigerant in the late 80's. The
team is looking forward to being an active project partner
in the new Horizon 2020 programme focusing on high
efficiency heat pump systems with natural working fluids
for various applications.
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The store’s low-energy requirement results from two efficient energy consumption
strategies:

(1) Lighting control. An automatic control system switches off fluorescent ceiling
lights in sequences according to the amount of incoming daylight in the dedicated
lighting zones of the store. The outer walls contain Aerogel, a translucent insulation material which distributes daylight effectively to the interior of the store. Using this material has also eliminated the need for expensive sun shading systems.
(2) A fully integrated ventilation, cooling and heating system. Surplus heat
from cooling installations is stored temporarily in accumulation tanks and in the
active concrete floor (floor heating). The ventilation system requires heat only from
the accumulation tanks, as well as from rejected heat via energy wells into the
ground. Heat is distributed into the store area through both the ventilation system
and the heated floors, when required.

Four 170m deep energy wells were drilled outside the building and can be applied
as a heat sink to cool and dehumidify interior air in the summer time. The refrigeration unit can also reject heat into the ground, which results in low refrigerant return temperatures, i.e. high system efficiencies. During the winter time, when inter-
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nal cooling loads are short, the energy well can be applied as an additional heat
source to support heat pump operation. Direct electrical heating is an inefficient
form of space heating and will not be used.
The refrigerants, i.e. working fluids – the substances which transport heat out of
the refrigerated counters and cabinets – contain no hydrofluorocarbon compounds, which are powerful greenhouse gases. Only natural working fluids such
as CO2 and hydrocarbons (propane and butane), are applied.
The building contains a single thermal installation control system which regulates
all heat flow and monitors the energy consumption. Thus, there are no control conflicts between the different sub systems.
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