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Ret ro ;; ﬁ t www.rmi.org/retrofit_depot

DEPOT

AN RMI INITIATIVE

Buildings

Residential Energy+

Your Premier Resource for Deep Energy Retrofits!

Commercial Energy+

You may be able to find a lot of information and guides on energy retrofits, however none are focused on catalyzing 5 -
upertiticient+
deep energy retrofits across the U.S. commercial building stock. To this end, Retrofit Resources offers news,

community, and tools for deep energy retrofits that are unbiased by commercial interests.. The site shows you how Tools and Resources

to build the case for a deep energy retrofit and walks you through how to enact a deep energy retrofit from idea to
Innovation Center

completion.
Whether you're an owner considering the value of deep energy retrofits, a service provider interested in building a THE RETROEIT GUIDES
skill set, or a sustainability evangelist for your organization, we've got you covered. Dig in. =
Retro=it
DEPOT

AN RMI RESOURCE

Download the Guides

HOW TO CALCULATE
AND PRESENT
DEEP RETROFIT VALUE

A GUIDE FOR OWNER-OCCUPANTS




What is a DEEP Energy Retrofit?

“A deep energy retrofit is a whole-building analysis and
construction process that achieves much larger energy £
cost savings—sometimes more than 50% reduction—
than those of conventional energy retrofits and :
fundamentally enhances the building value.” oo i
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~ Are there any

- Deep Energy Retrofit
buildings achieving
Net Zero?
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What’s Next?
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Case Studies Introducing Improved Performance

* Performance improvement for specific tasks multiplied by est

ith Lighting Control Strategies

Lighting System Quality Increases Individual Productivity.

Improved Indoor Air Quality Increases Individual Productivity.
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Performance: Views, Daylight, Systems
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OUTSIDE VIEWS
Mental Function . Call Hospital
& Memory - Processing Stays
10-25% ab 12%@” 5%
BETTER FASTER SHORTER
( DAYLIGHT SYSTEMS
0 ' Productmtylncreaseshy
O e ¥ 23%

. from better lighting
Students achieve

W 1%
15-40Y%
INCREASE ° ' 3 0/0

in Retail Sales
from individual temperature control

5-14%

HIGHER TEST SCORES

o 20-26 %

FASTER
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Source: World Green Building Council
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Why Productivity Matters

Relative Office Costs (¥/m?/Year)
Tokyo, Japan

Energy Cost Lease Expense Salaries
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Implementation
Timing and
Results

VALUE BEYOND
ENERGY SAVINGS
7 _—

Data Sources:
PLANNED CAPITAL RMI, Dgep Retrofit Value, 2014
Eichholtz et al, 2010
IMPROVEMENTS Wiley et al, 2010
— Feurst and McAllister, 2011
Pogue et al, 2011
Bernstein and Russo, 2012
Kok et al, 2012
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Empire State Building New York City, USA

Opened — 1931 Lighting
& Plugs

102 stories; 6,514 windows

2008 — 88 kBtu/sf (277.5 kWh/m?)
$11M — Annual utility costs

2009 — $550M renovation
2013 — Renovation completed

Avoided Chiller
Plant Replacement

Controls
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ROI was'far. beyond the' énergy-savings alone as .
« rental rates doubled and occupancy increased post—
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in Gold

LEED ?
Platinum
Certificate
Certificate

DGNB cenuficate

,900 households

1

pools

ic-sized

filling of 22 Olympi
000 cars driving 12,000 km

office space with reused construction elements

Recycling of 30,5000 tons + fit-out of 15,000 m*

heating energy for approx. 750 households

annual consumption of approx.
Up to 600 additional employees benefit
from the new work environment

Reduction of 89% per year

Savings of 55% power
74% saved water per year
6

67% savings per year
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Total Floor Area - 22,574m2 (242,985 sf)

YKK Headguarters  coos- gor-10r

Tokyo, Japan (Akihabara) Completed - 2015 June
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Daylight, Views and
Glare Control

Eave i
Screen
rrnnannnnnn :

Pipes, ducts —




St A
- ’
- /

‘I

I

|,
Lq;

lllu

I

NV —

2~ . P

J =
£ e ——— -

anl

4
{
U
I
.
"4
/ F
i F
=
F
o P
= -
=k s
= .
= F
i
-

|
L
L] \ a.
‘ k|




Thermal & Visual Comfort / Low VOC, CO,

Chilled / hot ater piping

Ceiling surface temperature

23°C (73.4°F) Supply of dehumldlﬁed air Incllned radiant panels for
from gap between panels light reflection and natural convection
L I, 2y s % < T3 a5
Slight air flow l Slight air flow
& er
=0 ~ - i

. Radiant panel removes
Body surface temperature WA heat from the body
Temp. 32°C (89.6°F)
MRT. 25°C (77°F) Even at a room temperature of 28°C (82.4°F),

the radiant cooling and soft breeze can provide

the same comfort level as a room at 26°C (78.8°F)

{} {} Underfloor return air @
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Value Beyond Energy Savings

Energy Savings

¥ (Millions)

Energy & IEQ
Investment

(Actual)

Increased
Productivity (5%

Reduced
Turnover,
Talent+

1

Reduced
Absenteeism,
Presenteeism

Less than 24
month payback
~51% ROI

/

Total Annual
Savings
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