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Upon implementing these measures into the baseline energy
model an optimum model was established and simulations
performed. The total energy loads for this model were 14.9W/m?,
14.47W/m? and 16.27W/m? for the annual, summer and winter
simulations respectively. Annual Internal gains from solar
(8.83W/m?3), lighting (1.94W/m?) and equipment (7.01W/m?) were
greatly reduced and the annual heating demand cut to 0.75W/m?2.
The low heating The overheating and discomfort hours present in
the baseline have been eliminated in the optimum simulation.
Average daylighting provision generally reduced; 0.5%, 1.91%
and 2.78% for the central, west and east areas respectively but
the uniformity of daylight spread increased.

The 3-Bay baseline model was examined using DesignBuilder for
annual, summer and winter design weeks. Results were
generated for energy expenditure, gains, overheating/discomfort
and the daylighting provision. The total energy load was
47.57TW/m? (annual), 40.33W/m? (summer) and 87.83W/m?
(winter) for 3-Bay model. Internal gains from solar, lighting and
equipment (13.76W/m?, 20W/m? and 13.76\W/m? annually) were
quite high when compared to the annual heating demand
(8.43W/m?). The gains contributed to the overheating which
between 5.2% and 9.9% with discomfort hours between
155hours and 187hours. Average daylighting provision ranged
between 0.886%, 3.952% and 5.03% for the central, west and
east areas respectively.
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Existing Second Floor Plan (Above)

Optimum Typical Section through HOB
(Above Left) & Second Floor Plan (Above)

o
S

NZEB:

The optimum strategy attempted to achieve the maximum practicable
energy efficiency for the proposed HOB simulation. However there is
stil an inherent energy usage associated with the building;
14.9W/m?/annum (46kWh/m?/annum). To meet the NZEB standards
renewable technologies will have to be introduced.

It is proposed to mount photovoltaic (PV) solar panels to the southern
wall and roof of the retrofitted HOB with a total collector area of
approximately 750m?. This would provide approximately 96480 kWh
/annum of electrical energy. This is approximately a quarter of the
required energy demand but there is approximately 363520kWh/annum
still required to achieve NZEB standards. ldeally the remainder of the
renewable energy could be provided as part of a campus wide
renewable energy generation strategy by, for example, a biomass CHP
system. Failing the implementation of a campus wide strategy a single
large wind turbine, providing approximately 0.46MWh located on the
campus could fulfil the renewable energy targets for the entire HOB.

Comparison:

The energy balance of the simulated HOB has
changed to an equipment dominant energy expenditure
from the lighting dominated model that formed the
baseline.

In the graph directly comparing the baseline and
optimum for the different time periods examined (right),
the baseline energy use is greater and in different
proportions to the optimum strategy. There is also a
large swing in energy use across the year on the
baseline model whereas the optimum model remains
quite consistent throughout.

This is also true for the graph plotting the gains data
(far right). The internal gains are constantly high in the
baseline results with the greatest variable being the
solar gain. In the optimum model the gains are lower
and at a more controlled level.
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has not been considered holistically could have large negative impacts
on the occupants.

NZEB & Conclusion

advisory reports and a calculation output document, an
example of which is included (far right).

Comparison of Results: Baseline & Optimum




