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Global Cool Cities Alliance (GQCA

The Global Cool Cities Alliance is dedicated to advancing policie
and actions that reduce excess urban heat in order to cool
buildings, cool cities, and to mitigate the effects of climate chang
through global cooling.
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www.CoolRoofToolKit.org

Cool Roofs and Cool Pavements Toolkit

A <ience costs, and benefits of
coolsurfaces

A Global best practices for
program and policy
Implementation

A Sample materials and relevant
organizations.
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The Practical Guide to
Cool Roofs and Cool
Pavements was
developed as an
informative primer and
implementation guide
for cool roofs
enthusiasts, from the
curious to professionals.
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Focus On
Welcome to the new Toolkit

Welcome to the newly relaunched Cool Roofs and Cool Pavements Toolkit! We have
added an interactive Forum to our existing Primer and Implementation Guide and
Knowledge Base. Now users can share news, engage in conversations, and ask

questions to experts. Join the conversation.

1CC 2014 Committee Action Hearing (Group C Reducing Urban Heat Islands:
Codes) Compendium of Strategies (Full)

Introduction to Cool Roofs and
Pavements

Using the Roof Savings Calculator

The Knowledge Base is a growing

repository for cool surface and urban heat
Responding to ‘Ballast Cooler Than You island information! Search and browse
Think" more than 500 documents, videos, links,

images, and presentation files.
It's Unanimous — Los Angeles is a Cool

City
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Trend is moving from credits and tradéfs
with insulation to requirements

IECC 2012
|[ECC 2003 ASHRAE 901, - requirement
ASHRAE - allows 2010 -
90.1, 1999 compliance via - requirement
- credit ASHRAE with exemptions
1999 2006 2013
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2001- credit 9 Phoenix
_ Dallas Philadelphia| | 2013
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: : Washington, DC| | Miami 2013
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- requiremen Washington, DC
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Cool Roofs in the Largest US Cities
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IECC 2018 Incorporates the CRRICstandard and some
clarifying language. No stringency changes from 2012.

IgCQ; Development Committee approved an increase In
required roof reflectivity for compliance with Chapter 4
6! 1 L0 YR | da2dzNAARAOUAZY
Into an optin.

Efforts to expand cool roof requirements into Climate Zor

4a and 4b have not been successful so far in ASHRAE
(189.1, 90.1, 90.2) or theQodes (IECECCQ.



A ACEEBNd GCCA survey@6 North American cities to better
understand what they are doing to address excess uhEat. Report
released on June 18

Key findings
A Health AngleHalfof the cities surveyed cited climate adaptation o
public health and resilience as the key reasons they adoted
reduction programs.

A Event Driven Halfof the citiesstarted to incorporate heat mitigation
Into their city policies after a natural disaster

A Diffuse Ownership UHI mitigation strategies are managed by a bre
set of city agencies and mandates. Some cities attempt to coordi
GAOUK I OSYUN)Yf o02ReéxX 2FGSy ol



Findings at a Glance
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Cities Goals Strategies: Policies and Programs

Climate Zone Mandatory Woluntary
POPULATION 3M+ (1-7)
L DY LY 000 ¢
o & A A 00 «o@
POPULATION <3M
N R 0O :
Phoenix . & -~ * * 0 s *
o TRELY 0000 =&
Philadelphia 4 A | so~r " x Ge e ™ A
e B A | €60 P~
KEY m Cool Procurement Policies * Stormwater Management -‘,-f' Light-colored Pavements * Other includes the following list of goals and strategies.

W

¥

Other*

Reflective Roofs

* Urban Canopy

o egetative Roofs

ﬂ Matural Disaster Response

Goals: GHG emissions reduction, energy use reduction,
disaster preparedness, urban agricultwre, air quality, green
building standard implementation, reducing hospitializa-
tions, and reducing VMT. Strategies: Green Building
technigues, educational campaigns, energy efficiency, and

energy use reduction.
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‘ Strategies: Policies and Programs
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KEY m Cool Procurement Policies Ay Stormwater Management g~  Light-colored Pavements * Other includes the following list of goals and strategies.
. Goals: GHG emissions reduction, energy use reduction,
W Other * Urban Canopy Natural Disaster Response :|5:.5_'|:r:r-:*p.‘:rcd‘lcss-.U'I:-:.'.':_grl:_l:_r-:._s.lrq_.':I!",:'.q_.—-rc-:ﬁ
building standard implementation, reducing hospitializa-
. . . . . - . HONS = = ringWVMT St amias: 3 flding
3 Peflective Roofs = Vegetative Roofs tions, and reducing YMT. Strategies: Green Building

technigues, educational campaigns, energy efficiency, and
anergy use reduction.
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Cities Goals Strategies: Policies and Programs
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KEY m Cool Procurement Policies W Stormwater Management _a"" Light-colored Pavements * Other includes the following list of goals and strategies.
! Goals: GHG emissions reduction, energy use reduction,
* Other * Uirban Canopy ﬂ Natural Disaster Response -:is,_aglter :-reparedjess,, urban a_grin:dl'.,re,. air q,alit,!l, green
building standard implementation, reducing hospitializa-

tions, and reducingYMT. Strategies: Green Building
technigues, educational campaigns, energy efficiency, and
energy use reduction.

3 Reflective Roofs w o Vegetative Roofs
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A Londonc Heat vulnerability mapping, extensive UHI an
roof research

A Parisc heat vulnerability mapping

A Melbourne ¢ Cool roofs guide, extensive UHI research

A Australiac Building Code allowances for lowen&ue
with higher reflectance

A New Delhic Cool roof requirement for new buildings, cc
roofs guide

A India ¢ Includes cool roof/site requirement in ECBC anc
GRIHA



A Tokyoc¢ UHI mapping and monitoring, cool pavements
pilots

A Changwonc Encouraging commercial/industrial
adoption, considering a rebate

A Toronto ¢ EcoRoofncentive for cool roofs

A European Cool Roofs Coungitesearch and advocacy.
Developing a rating system.

AVoluntary programs with international uptakeGreen
Globes, LEERoofPoint



A Initiative of the Clean Energy Ministerial and
International Partnership for Energy
Efficiency Cooperation (IPEEC).

A National governments are official membersjy
India, Japan, Mexico, South Africa, and U. 3
Active participation from private sector, ‘
academics, and technical experts.

First Cool Roofs

A Countries agree to an Action Plan that Working %roup i
includes developing CRIR institutions, 5o =~ T
studying national impact of cool surfaces,
organizing local actors, pilot projects, and

launching voluntary industry standards.
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Government
CONUEHNFONAVIT
ONNCECONAVI,
SEMARNATSENER

GSEP Working Group
iIn Mexico

Capacity
Building

(Policy)
Support from o
US DOE, LBNL, Power
GCCA, WinBuild Testing/Rating
and others. Loca| 'Nfrastructure

Impact

Working Study

Group

Capacity
Building
Industry (Technical)

ANAFAPYT Tecnhnica
AEAEE CENIDECIMAV

Voluntary Standard




Cool Roofs Action Plan

Adopted by CONUEE in 2012
. Study impact of cool rooisDONE

. Create voluntary industry standard fc
testing and performance ONGOING

3. Move voluntary standards into
building codeg ONGOING

4. Capacity building DONE

5. Form a local working group to drive
progress- DONE
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Research led by CENIDET Institute with technical and financial
support from GSEP Working Group

T YFEF22NJ OAUASA Ayzones £ ¢ 2F as$S

Energy savings, GHG emissions, and economic payback from
Increasing roof reflectance (SR 0.1 through SR 0.9)

Building models assumed codempliant residential and nen
residential buildings (first recreation of such models)

http://www.coolrooftoolkit.org/knowledgebase/assessirenerqy
savingsfrom-cooklroofs-on-residentiatland-non-residentiat
buildingsin-mexicd
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Payback in 3 years or less across Mexico for no
residential, 1 year or less for residential.

Energy savings of%1% and 1%0% for non
residential and residential, respectively.

Emissions reduction equivalent of taking 118K
cars off the road in Monterrey alone (~7%).
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Table 6.1.4.3. Payback period of the investment from increasing the roof reflectance from 0.3 to 0.6, 0.7 and
0.8 in non-residential buildings.

Investment payback Investment payback = Total savings (MX)
J/bimonthly Jannual Life time

5 years

Mérida (Warm sub-humid)
0.6 2 0.3 548,559.75
0.7 6 1.0 $49,672.22
0.8 9 1.5 546,372.43
Monterrey (Dry)

0.6 3 0.5 523,39.75

0.7 10 1.7 $20,472.22
0.8 14 2.3 $23,252.43

Hermosillo (Very dry)
0.6 3 0.5 $24,319.75
0.7 10 1.7 $22,632.22
0.8 13 2.2 $27,252.43
Mexico City (Temperate sub-humid)
0.6 4 0.7 $15,599.75
0.7 12 2.0 $15,992.22
0.8 18 3.0 513,812.43
Tulancingo (Temperate humid)

0.6 3 0.5 $24,639.75
0.7 10 1.7 $23,352.22
0.8 14 2.3 $23,412.43

*|Investment: R=0.6 ($2,000.25 MX); R=0.7 ($10,087.78 MX); R=0.8 ($18,427.57 MX)

27



Table 6.2.4.4. . Payback period of the investment from increasing the roof reflectance from 0.3 to 0.6, 0.7 and
0.8 in residential buildings.

Investment $10,087.78 $18,427.57
(R=0.7) (R=0.8)
Reflectance Investment payback Investment payback Total savings
R /bimonthly Jannual Life time
2 years
Merida (Warm sub-humid)
0.6 2 0.3 56,383.81
0.7 3 0.5 $7,971.29
0.8 4 0.7 $9,699.02
Monterrey (Dry)
0.6 2 0.3 55,600.4
0.7 4 0.7 $6,801.10
0.8 5 0.8 $8,167.90
Hermosillo (Very dry)
0.6 2 0.3 $6,560.81
0.7 3 0.5 $9,445.62
0.8 4 0.7 $13,435.57
Cd. de México (Temperate sub-humid)
0.6 2 0.2 $4,080.83
0.7 4 0.7 $4,886.20
0.8 7 1.2 $5,651.08
Tulancingo (Temperate humid)
0.6 1 0.2 $7,597.07
0.7 3 0.5 $9,517.22
0.8 4 0.7 511,471.68 28
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