RESEARCH: FILLING IN THE GAPS

What don’t we know about buildings energy use?

Where is energy actually dissipated, and what goes to reducible waste,
irreducible waste, and beneficial energy services?

What are the key gaps in understanding building energy performance?



We know (?)

 Energy loads and use can vary by:
— Building type
— Climate
— Building construction and systems

e But do we know why?



‘Typical’ Buildings

(mean of PBA/CBECS building types)
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Site Energy Use Intensity (MJ/m?)

Medium Office:
variation of almost 100% across climates
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Annual Site Energy Use Intensity (MJ/m?)

Supermarket:
less variation but equipment dominates
(and scale is triple that of Small Office)

3,500
m Cooling (elec) mHeating (gas)
3.000 |- oFans (elec) mWater Systems (gas)
' mInterior Lighting (elec) m Exterior Lighting (elec)
m Refrigeration (elec) @ Interior Equipment (elec)
2,500 7 m Interior Equipment (gas) B
2,000
1,500 {- .
¥ |: |_| |:|
0 [ I e O e O 0 O o Y O e O
500 4-
I U S R RN T
o & & O & O NP & > NS @ W S
N Qpﬁ Q‘Q‘G .?55 ?9{; @Jh@ {(@qp %63’@ p &}& %@@ Oﬁl@? %00 R @.é) ‘Z*E' 0‘} Q@@‘b
\wor” v c_-,‘:'-""(\ ?\:;,) é\(‘



Annual Energy Use Intensity (MJ/m2)

Full Service Restaurant:
Variation as large as the small office but energy x10!
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Annual Energy Use Intensity (MJ/m?2)

Hospital:
Twice the energy of small office but climate influence weak
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Why? Energy Use Details are Critical

Wastewater treatment

Hydronic system electric boiler

Total HVAC

Parking lot lightg o
Auditorium heat pump

Sidewalk light

Emergency lights Classroom ventilation heat

pump
Auditorium energy recovery
unit

Auditorium lights

Indoor room lights

. : Room Heat Pumps
Hydronic circulation pumps 3-6 P

Classroom energy recovery

VSD Hydronic circulation .
unit

pumps 1-2
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 Energy loads and use can vary by:
— Building type
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