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ENERGY

Highest performance envelope

Highest efficiency active systems

Maximized use of passive systems
Slabs/ Mass

Daylighting / Passive Solar
Maximized use of natural energy
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ENERGY USE

BEFORE TENANT ENGAGEMENT

i
19% DOMESTIC HOT WATER

i‘, FANS

FANS 1% M *DOMESTIC HOT WATER 'Q
ELEVATORS & MISC. PUMPS 29% ELEVATORS & MISC.
PUMPS 6% . HEATING
L LIGHTING

COOLING "

63% 9
SAVINGS
PLUG
HEATING LOABS, I
@ 5%
TYPICAL BUILDING POTENTIAL
ENERGY USAGE ENERGY SAVINGS
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Without Tenant ECMS
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HIGH PERFORMANCE &=

WORKPLACE

6 ENERGY SAVING STRATEGIES |
STRATEGIES (cost savings in PV not required)

Adjust off-hours activities to occur during the business daysg9k)

Minimize vertical transportation ¢708k)

Slightly adjusted temperature expectations $268k)
Minimize domestic hot water use $447k)

Reduce use of printers & copiers§178k)
Alternative computing strategies $5000k)
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ENERGY DISTRIBUTION

with TENANT ENGAGEMENT
i

1% DOMESTIC HOT WATER

FANS g o)

FANS
PUMPS 4%
2% ELEVATORS & MISC.

Q

PUMPS

HEATING
2%

HEATING

2% ELEVATORS & MISC.
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63% \
SAVINGS 75% “=
.' SAVINGS I,"
' LOADS ™ -
Il UGHTING/ ==t = M UGHTING|  S=samemmmmme=="
@ 5% ¥ 4%
POTENTIAL ENERGY SAVING
ENERGY SAVINGS GOAL
Without Tenant ECMS
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Less Bad to Good to Great

AVERAGE
LEED Silver/Gold

Integrated Design +
Standard Technology

BETTER

LEED Platinum
Integrated Design +
Maximum Technology

8
tE:aEnR/?SYH/I; :Ee kter 20-30% better 50-60% better
0,
x‘a\:Ec':)d/: better 20-30% better 40-50% better
o, .
tv;::IE) d/; better 20-30% better 50-60% better
good filtration
Ind09r AIR not so bad & ventilation
Quality effectiveness
CARBON reduced 20-30% reduced 50-60%
COMFORT good very good
CULTURE expect the status ~ some occupant
quo in comfort with involvement + status
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redundancies

quo with maximum
technology
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GREAT

Regenerative
+ People +
Integrated Design+

Maximum Technology

net plus: excess to
grid, community

net plus: excess
serves community

net plus: treats public
waste for non-potable
use & gives to community

net plus: removes
carbon

new culture

engagement:
operate the building
with a new culture
towards a positive
environmental
contribution

I improves surroundings
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designing to net-zero

now

Integrated Advanced Engage . ' Commission Feedback: Recommission
Design Technology Occupant Building + Verify Building +

Performance Performance
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designing to r

now

Integrated
Design

future

Occupant:
New Culture +
Expectations
+ New Rules of
Engagement

LIVING FUTURE 10

Advanced
Technology

Integrated
Design
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Engage
Occupant

Advanced
Technology

Commission
Building +
Performance

Apply
Renewables

Feedback:
Verify
Performance

Commission
Building +
Performance

Recommission
Building +

Feedback:
Verify
Performance

Recommission
Building +




designing to net-ze:

Net-Zero Energy

STEP ONE STEP TWO STEP THREE STEP FOUR STEP FIVE
Identify Aggressive Prioritize Verification J Recommission
Available Energy Use Renewable of +

Natural Reduction: Energy + Energy
Resources  Adjusted Tenant | Strategies + Performance
Expectations +  Application
Engagement

IDENTIFY ~ REDUCE ENERGY

Systems
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distribution of energy use by commercial subsector for all buildings:

2003 CBES data (EIA 2006)

Refrigerated warehouse. |

Vacant: |
Other- ||
Health care outpatient: ]

Skilled nursing- ]
Public order and safety- |
Religious worship- i
Enclosed mall+[§
Laboratory- [
Food sales [l
Service: [l
Retail excluding mall. [l
Public assembly - [}
Lodging- [l
Nonrefrigerated warehouse- [Jij
Food service- [l
Health care inpatient. [}
Strip shopping mall+ [l

Education: [N
Office+

00 02
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Portion of sector

Refrigerated warehouse
+Vacant

+ Other

+ Health care outpatient

+ Skilled nursing

+ Public order and safety

+ Religious worship

+ Enclosed mall

+ Laboratory

+ Food sales

+Service

+ Retail excluding mall

+ Public assembly

+ Lodging

+ Nonrefrigerated warehouse
+ Food service

+ Health care inpatient

+ Strip shopping mall

+ Education

+ Office
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site energy use (consumption) by end use for base scenario

EANS 1% i‘tDOMESTIC HOT WATER
ELEVATORS & MISC.

PUMPS 6%

COOLING

PLUG

HEATING LOADS

Image: SERA Architects
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site energy use (consumption) by end use for Max Tech scenario

i
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LIVING FUTURE 10

office

74.4 kBTU/sf/yr (Portland, OR)

Fansand Pumps, 6.6

RECOMISSIONING THE OCCUPANT

DHW, 3.1

m Lighting

® MiscEquip

m Space

Heating

m Space
Cooling

m Fansand
Pumps

m DHW



Integrated Design + Technology

wall & roof

72.3 kBTU/sf/yr

m Lighting
Fans and Pumps Saved,
0.17 DHW, 3.10 m Misc. Equip

Fans and Pumps, 6.44 w Space Heating

Space Clg Saved, 0.37
m Space Htg Saved

m Space Cooling

m SpaceClg Saved
m Fans and Pumps
Space Htg Saved, 1.55

m Fans and Pumps Saved

m DHW

(all savings shown in EUI)
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Integrated Design + Technology

optimized wall & roof +

69.0 kBTU/sf/yr

Fansand Pumps Saved,
0.30

m Lighting

m Misc. Equip

DHW, 3.10

Fans and Pumps, 6.13
Space Clg Saved, 0.89

m Space Heating
m Space Htg Saved
m Space Cooling
m Space Clg Saved
m Fansand Pumps
SpaceHtg Saved, 2.14

® Fansand Pumps Saved

m DHW

(all savings shown in EUI)
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Technology

optimized envelope +

65.3 kBTU/sf/yr

m Lighting
m Lighting Saved
Fans and Pumps Saved
0.02 m Misc. Equip

Fans and Pumps, 6.11

Space Clg Saved, 0.25 w Space Heating

Lighting
Saved,
3.63

m Add. Space Htg
m Space Cooling

m Space Clg Saved

Add. Space Htg , -0.27 /

m Fansand Pumps

m Fans and Pumps Saved

SpaceHeating, 15.71 m DHW

(all savings shown in EUI)
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Integrated Design + Technology

optimized envelope + LPD reduction +

55.2 kKBTU/sf/yr

DHW, 3.10
Fans and Pumps Saved, Lighting, 1.88

0.06

Fansand Pumps, 6.05

Space Clg Saved, o.7o/\ ‘,

Add. Space Htg , -0.78

Space Heating, 15.97
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m Lighting

m Lighting Saved

m Misc. Equip

 SpaceHeating

m Add. Space Htg

m Space Cooling

m SpaceClg Saved

m Fans and Pumps

m Fans and Pumps Saved

m DHW

(all savings shown in EUI)



Integrated Design + Technology

optimized envelope & lighting +

42.0 |(BTU/Sf/yI’ m Lighting

DHW, 3.10 , .
Fans and Pumps Saved, : 3 3 m Misc. Equip
424 Lighting, 1.88

w SpaceHeating

Fansand Pumps, 1.82
P m SpaceHtg Saved

SpaceClg Saved, 2.22

SpaceHtg Saved, 6.704
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m Space Cooling

m SpaceClg Saved

® Fans and Pumps

m Fans and Pumps Saved

m DHW

(all savings shown in EUI)



LIVING FUTURE 10 RECOMISSIONING THE OCCUPANT



