numm
! g
z 'H

il

-
" il v | "‘\'\

| .

! ('

T A

i

Sk
I "9‘&?“

egitiol

INTEGRAL

GROUP

mml.---- 0

0 Y PR D
o N KPS
LA
U e b

-'«:













Net Zero Energy

Energy use does not exceed energy production
from on-site renewables annually.

“ Net Producer
® Net Consumer
® PV Produced
» Energy Used

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec






MEASURED ENERGY USE + PRODUCTION (kWh)

Production > Consumption

6000

5000

4000

3000

2000

1000

0

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT MQV DEC

ENERGY USED:
- 43,423 kWh

ENERGY MADE:
+ 44,543 kWh

NET ENERGY:
+1,120 kWh

103%



Plug Loads Dominate

High

Efficiency
Standard Design
Commercial
Building ~50% below

standard






Dashboards

Administration Building - Real Energy Consumption

Met Energy Consumption - Table View What is Energy?
'| [ | =2 Energy is what makes things happen. Energy is used to light and heat
campus.
67294 - 51022 = 16272

Net Energy Consumption - Trend
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Calculate an Energy Budget

Set a maximum energy budget to help make design

EUI [kbtu/SF]
—_ —_ ) N w w B
ol o o o ol o ol o

o
L

decisions

Understanding “Best Practices” in the context of the

Energy Budget

40 Best Practice Standard
35 “Range Practice
- —
30 - Domestic Hot Water | | ﬁ' Range
525 |
E Ext Lighting
520
S 15 - P oc. 0 nghtlng
w
10 -
HVAC
5 4
n Plug Loads
Energy Energy 5 10 15 20
Used Produced Energy Use Intensity (EUI)

[kbtu/SF]

25



Tunneling Through the Cost Barrier

COST  we——

System Intensive Building
(High Tech)

Envelope Intensive Building
(Low Tech)

I I I I I I
30% 40% 50%

ENERGY SAVINGS  me—(n

I
60%



Cost Transfer

100 ........... s * : i ‘ oo

80

s v" Total cost same
= iy - |
3 v o v" Mechanical cost less
S o o v Invest in Architecture
(&) 50 | g % ....... \/ . .
§ § § Active to passive
a 40 2 2 v" Fragile to robust

o O ,

30 <k S v" Longer life

20 v’ Less cost over life

10 v' Simpler

0

Normal Green
Building Building
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Reduce Plug Loads

160000 - :
» Fax Machines
» Microwaves
140000 - « Color Laser Printers
= Dishwashers
120000 - » Refrigerators
© Coffee Makers
100000 - m Desktop Printers
= ® Scanners
% 80000 - » Laptop PCs
E » Miscellaneous
® Full-Size Copier
60000 - .
» AV Equipment
® Desktop PCs
40000 - m Task Lights
® Elevators
20000 - ® PC Monitors
m Water Coolers
0 - = Servers

Current Recommended



What's next!!!?

[ETZERO

ENERGY BUILDING
CERTIFICATION®"

. INTERNARONAL
* LIVING URE
CINSTITUTE™




MEASURED ENERGY USE (kbtu/SF)

Set Energy Budgets

140

120
100
80
60
40

20

—-22 OFFICE
REMODEL

| &

(-0.61 kbtu/SF

" |
i |
(LAERA

MEASURED ENERGY USE OF 100 LEED CERTIFIED BUILDINGS
(Excluding Labs and other high energy use buildings)

I PROJECTS IN THE STUDY

SOURCE: NEW BUILDINGS INSTITUTE, “Energy Performance of LEED for New Construction Buildings”, March 4, 2008
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Microgrids

‘ Many new things to manage!

| Swi&& F
> /8

: Distributed Generation
Home Energy System







The Cost of PV is Dropping.

= 2008 - $9.50 a watt installed*
» 2013 - $3.10 a watt installed*

Solarbuzz Retail Module Price Index
5.60

—nited States ($) ,

5040 i
' = Europe (€) I
5.20 —
5.00
4.80
4.60

Price Per Watt Peak

4.40

4.20

4.00
*(Bay Area) Dec 2001 Jun 2010

Source: Solarbuzz
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DC Power Distribution

AC Branch
Power

TR R aes : DC Ceiling Grid

Power HVAC

Actuator

L L
VL LLLLS IIIIII IIIIII
IOIIES TSNS SNSNNN

Occupancy &
Daylight Sensors

& Secunty
A
3, - '_ _

llllllllllllIIIIIII|IIIIIIIIIIIIIIIIIIIIIIIII./ [T T Wireless

- ™ Access Device

L ZS5 7Y 17—

Room

Controls

C.@Merge®

ALLIANCE

Copynght ©2009 EMerge Aléance. All nghts reserved



Complex yet Simple




Reduce Plug Loads

Packard Foundation — Plug Load Reduction

M Fax Machines
58% W Microwaves
Reductio
u Color Laser
Printers
W Dishwashers
u Refrigerators

160,000

—

140,000 -

120,000 -

100,000 -

t
0
S
< 80,000 -
N =
3
=

60,000 - — u Coffee Makers
40,000 - u Desktop
20,000 «Scanners

0 - |

Current Recommended



Community Scale - SEEDZ

Integrated building systems Distributed generation
Advanced HVAC/lighting, Onsite (potentially shared) solar PV,
energy management systems, fuel cells, biegas, SWH, DG/grid
automated load shifting, integration, district heat/cooling
continuous commissioning

Demand

programs r.('h. Electric

Scaled adoption transport

A AmartEnergy Waeage

i‘:‘xgii?;?c‘ % Enterprise Development Zone S SaraIG

pricing models programs, EV grid
impacts/integration

Grid

infrastructure Storage and backup

Power quality monitoring, Thermal and electric storage,

advanced distribution backup, DG/islanding

automation, self-healing integration, rate arbitrage

Interoperability standards Incentives and financing

Building energy management Development incentives and
and utility integration standards, standards, availability and
DG and storage integration, piloting of PACE, on-bill financing,

NIST smart grid standards other commercial structures



New Building Codes

» Performance Based
Energy Codes

» More aggressive
energy efficiency
requirements

» Zero energy targets




New Laws

ncisco Munigipei Sulidings

San Francisco
Water Power Sewer

Services of thet San Poareseco Pobiic U Lies Comnesdon

Assembly Bill No. 1103

CHAPTER 533

An act to add Section 25402.10 to the Public Resources Code, relating
to energy.

[Approved by Governor October 12, 2007, Filed with
Secretary of State Octobar 12, 2007.]

2

THIS AINBCCY RN STIAST

AB 1103, Saldana. Energy: commercial buildings: consumption.

Esusting law declares that electrical energy 15 essential to the health,
safety, and welfare of the people and the economy of this state, and 1t 15 the
state’s policy to promote all feasible means of energy conservation.

This bill would require electric and gas utilities, as defined, on and after
Januvary 1, 2009, to maintain records of the energy consumption data of all
nonresidential buildings to which thev provide service, in a format
compatible for uploading to the United States Environmental Protection
Agency’s Energy Star Portfolio Manager (Energy Star Portfolio Manager),

Fre a4 laact tha oot racsmst 1Y mamathe TTamem rrsabbas o oactiead alasdemsinao



LIVING BUILDING CHALLENGE"

Stir the pot.
Infuse with inspiration and poetry.
Embrace the psychology of the end game.
Lead the market forward.

Create models for the future.
Achieve the Living Building Challeng:




