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U.S. Energy Flow Trends - 2012
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World Energy Consumption - 2010

WORLD ENERGY U.S. ENERGY U.S. BUILDINGS
CONSUMPTION CONSUMPTION SECTOR

PETROLEUM — 4
5%

RENEWABLES
9%

® U.S. consumed 97.8 quads of energy in 2010, which
represented 19% of global consumption.

® Buildings sector alone accounted for about 41% of
primary energy consumption.
Source: 2011 Building Energy Data Book by U.S. DOE/EERE
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2010 U.S. Buildings Energy End-Use Splits

5.7%
2.6%__ 2:6%
2.9%
4.1% _—
M Space Heating M Space Cooling M Lighting B Water Heating
B Refrigeration M Electronics M Ventilation B Computers
m Cooking B Wet Cleaning M Other ™ Adjust to SEDS

Source: 2011 Building Energy Data Book by U.S. DOE/EERE, derived from Table 1.1.4

Energy Management Consulting Group (EMCG)




Task 48
Quality Assurance and Support
SOLAR HEATING & coOUNG PRocumMe  Measures for Solar Cooling

United States Climmate Zones
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Source: ANSI/ASHRAE Standard 62.2
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U.S. Census Regions and Divisions
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U.S. Heating Degree-Days: 1949 - 2011
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U.S. HDD by Month: 1949 - 2011
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U.S. Cooling Degree-Days: 1949 - 2011
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U.S. CDD by Month: 1949 - 2011
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Estimated State-Level Energy Consumption-2010
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U.S. Average Retail Price of Electricity-2010
($0.0983/kWh)
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The Status of State Energy Codes
Residential Sector
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¢ States like DE and MD are already using IECC 2012
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Source: U.S. DOE/EERE, http://www.energycodes.gov/states
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The Status of State Energy Codes
Commercial Sector
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U.S. Building Energy Rating and Disclosure Policies

\ Arlington, VA
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Source: http://www.buildingrating.org/content/us-policy-briefs
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Energy Labels, Certificates, and Scorecards
currently in use or development in U.S.A

Calformm Home Energy Rating Cervficarns

“BUILDING ENERGY QUOTIENT

Source: http://www.buildingrating.org/content/us-policy-briefs
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Energy Labels, Certificates, and Scorecards
currently in use or development in U.S.A (Cont...)
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U.S. Solar Resources
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® Most U.S states have an average of 5 kWh/m?2/Day

Source: U.S. Energy Information Administration / Annual Energy Review 2011
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Solar Collectors in Operation by Country
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Figure 4: Total capacity in operation of water collectors of the 10 leading countries at the end of 2007

Source: Solar Heating & Cooling Worldwide — 2010 Edition
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Annual Installed U.S. Capacity for SHC
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Based on analysis of collector shipmen' data from EIA and GTM/ SEIA

Source: U.S. Solar Market Trends 2010 / June 2011

® 84% of these installations are in the residential sector
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Estimated US Solar Thermal Installations-2009

Montipelier, V1
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Total ~26,250
Installations,

each 64 sf.
(1,680,000 sf)
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Current Trends

Solar Water Heating

® Evacuated Tube Collectors are getting increased popularity

Solar Swimming Pool Heating

® More and more systems are installed with an average of 350-400
fté/system

Solar Space Heating

@ |nterest on combined heating and hot water systems (Combi-
Systems) is growing

Solar Air Conditioning

® SAC is gaining interest especially in geographical regions with
generous incentives, and high energy cost

Energy Management Consulting Group (EMCG)
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Solar Rating and Certification Corporation

® SRCC is a Non-profit organization established in 1980
® 0G-100: Solar Collectors

® 0G-300: Solar Water Heating Systems

® 110 SRCC Participants

Energy Management Consulting Group (EMCG)



Task 48
Quality Assurance and Support

SOLAR HEATING & cooUG ProcranMe  Measures for Solar Cooling
INTERNATIONAL ENERGY AGENCY

ESRCC Certified Solar Collectors as 2012

® 946 Glazed (0G-100)

® 43 Unglazed (0G-100)

® 4 Concentrating (0G-100)

® 20 Integral Collector Storage (ISC) and Non-
Separable Thermosiphon Collector (OG-100)

® 2115 Certified Systems (0G-300)

Energy Management Consulting Group (EMCG)
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Typical Solar Collector

SOLAR COLLECTOR CERTIFIED SOLAR COLLECTOR
CERTIFICATION AND RATING

SUPPLIER (2 C ws)
Inc.
45 Aooess Rood
Warwick, RI 125968 USA

MODEL Vitosol 100-F, SV1SH)

CERTIFICATION 20070424

Cvigenl Comication 19NOVGE

Date

COLLECTOR THERMAL PERFORMANCE RATING

Kilowatt-hours Per Panel Per Day Th of BTU Per Panel Per Day
CATEGORY|  CLEAR MILDLY CLOUDY JICATEGORY| CLEAR ALOLY CLOUDY
{Ti-Ta) DAY CLOUDY DAY (Ti-Taj oAy CLOUDY nAY
(6.3 xWh (47 kW 121 KWh (2000 Btu / 1500 B/ (1000 Bey )
m? day) o day) m dery) 1 sy} 12.a%) W aey)
A (5°C) 113 85 SR A |8 °F) 86 291 197
&C) 1023 15 18 10 %) 352 %7 163
i (20°C) 58 50 33 =136 7} 300 06 A
D_(50°C) 58 33 10 D10 %) 0.7 12 33
E (20 °C) 30 [ a0 £ (14 F) 101 31 00

A- Pool Heatng (Warm Chimate) 8- Poot Hemng (Cool Omate) C- Water Heating (Warm Chmate) D- Werter beatng (Cool
Cherutn) B Ax Condiboning

COLLECTOR SPECIFICATIONS
Groas Ares. Fapsnd waen Neot Aperture Ares: 2 34 1/ 22 13 07
Dvy Weight a22m B Fiuid Capacity: 17 Mer 04 gal
Test Pressure: 1103 KPa 1060 peg
COLLECTOR MATERIALS Fresauras Drop
Frame: Alurmarnan Flow AP
Cover (OQuter): Low 1000 Tamperad Gass mis apm Pa in H;O
Cover fener) Noos 2000 0.5 846100 S5
5000 079 S0 146 5
8000 137 7724800 348 |
. Tube . Coppet ‘
Absorber Matertal: [ o - Sheat Insulation Side: Neoo
Absorber Coating: Bock Chrome Insulation Back: Mrwml Fibo
TECHNICAL INFORMATION
EmMciency Equation [NOTE: Based on gross area and (P)~Ti-Taj Y INTERCEPT SLOPE
Sl Units: =016 281400 (P Q013 PR orre 4827 Wi T
PUnRs; =078 DEWET (P 00013 PRI OTTE 078 Bt iR F
Incident Angie Modifier [(S]1/c0s8 - 1. 0°<Br60°) Test Fluid: Wotes
Kra=1 Q100 (S ) 2
Reass 03281 125 “," TestFlowRate: 200 mizmn’ 00295 gt
REMARKS:
March, 2012
Canficaton must b renewed annually For cument mn.n comact

SOLAR RATING & CERTIFICATION CORPORAT
400 High Poemt Dnve. Sutta 400 ¢ Cocon. Flonda 22606 » I’JJ‘HPIJ-CI].!?‘ Fan {221} &21.0010

Energy Manay

ertification & Ratin

SOLAR COLLECTOR CERTIFIED SOLAR COLLECTOR
CERTIFICATION AND RATING

SUFPLER L't g Ci us)
Inc.
45 Acoess Roag
Warwick. Rl 02880 USA

MOCEL Vioaoi 300-T, SP3 3m2

CERTIFICATICNS 22000706

o-w Canitcation VRALGE

COLLECTOR THERMAL FERFORMANCE RATING

“Kilowatt-hours Per Panel Per Day 1 T of BTU Fer Panel fer Day
CATEGORY| CLEAR MILDLY cLoUDY TEGORY| CLEAR MILDLY CLOUDY
(1i.Ta} DAY CLouoY DAY (TeTa) DAY CLoueY DAY

BARNh/ (47 Ko/ () |_mh4 (2000 Bt / (1500 8w/ (1000 Bty /
m? Gy} m cay o day) 12 syl 12 doy) 2 day)
A [5°C) 127 95 a4 A |9°F) 432 s 219
[E ¢ 122 g1 60 B 107 a7 KN 204
| R (LK) A4 53 30 °F| 03 207 180
D@0 C) 01 70 30 D_ (%0 %} 346 240 135
E (B0 "C) [X] 55 27 £ |W'F) 205 0o 9.1
A Pool Bsating (Warm Cimate) B. Pool Heoatng (Cood Qe C Wakss Heating (Wans Chmats) 0. Water Hasting (Cool
Chmaa) E- A Conamoneng
COLLECTOR SPECIFICATIONS
Gross Area: 4287 o wye Net Aperture Area: 3 20 me 35 36 1
Dry Weight: 4 0kg 150 1y Flulg Capackty- Thmer D50
Test Pressure: 130 ®Pa 19 paig
COLLECTOR MATERIALS Fresaure Drop
Frame. Abamunum Flow AP
Cover [Outer) Glass Vaouum Tibe mi's @pm Pa in H;O
Caver {Inner): Nona
Tists - Coppsr ¢ "
Absorber Materisk [, 0 Co0os Insulation Side: Vacuum
Avsarber Coating: Spumered carms) insulabon Back: Vacuum
TECHNICAL INFORMATION
Efficiency Equation [NOTE: Basad on gross area and (P|=<Ti-Ta) Y INTERCEPT SLOPE
$i Units: n=10508 001560 (P 0030 PRI 0.50% 06 WmE e
1 Unita: n= 0408 LD46128 P01 200025 (PFA 050 0193 Bhive 2 °F
I":N =1 0 5Ht'g'|. ‘;;u sy 1 Test Fluid: WJR)O:’ £ Water
Kra=1 226 45| LM| Y Teat Flow Rete: 25 man’ 0602 gomw
REMARKS: Collscaor tasiad with Xng avis of Jubes onentad Aorn-socth 1AM perpendculan to tha tubes & Irdad

ntove |AM parafied 10 the tubes = 1 0. 0.31(S)

Macen, 2042
Cemmmmtnmdwﬁd» For cutrent stenus contact
SOLAR RATING & CERTFICATION CORPORATION
400 Hgh Pont Dve. Sute 400 ¢ Cocon Flonde 22000 e (221) 2136037 ¢ Fax (121) 8210010
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Solar Air-Conditioning Types

Solar AC
|
I I
Electrically Driven Thermally Driven
I
I | = I |
. eat .
oy P\/-Peltier Transformation Thermomechanical
- [ [
[ | [ |
- Rankine Heat
Open Cycle Closed Cycle Ejector Engine
| |
I | I |
Iquid Solid - .
0 Lig Desi Adsorption
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Solar Air-Conditioning Types (Cont...)

adsorption single-stage
: double-stage
i

Collectors

0.20 - Operating
Temp.
Range
0 I | | I 1 |
25 50 75 100 125 150 175

mean liquid temperature °C
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Why Solar Cooling Makes Sense!
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" Look at the correlation between Hi. Temp. & Hi. demand. The
higher the temperature the higher the demand
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- - - - -
Application of SAC in Buildings
Solar HW NN
Collectors
Chilled =1 || o8 Water
k
Beam = v Chiller // Tan
HW CT
Radiator w w =
@ |
CL
: v
Chilled [E -
Source: Solarnext Water Tank ¢
' Pool
——> - Solar Cooling é ; Heating
= + Solar Heating { i
=3 + Solar Domestic Hot Water (DHW) '
= + Solar Pool Heating o

Energy Manage
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. Database of State Incentives for
Renewables & Efficiency

ENERGY | s o
®REC . '?a
solar Lemter

Do | B

e ¥ =S o wnnu:mw-n:”wny.mmmnlmm

';ﬂ.-;“?__l\fqllu; Senwiate Sregy Cond ne O5E @ fudes By the U 5. e ment o Snegy DSIRE
salar policy o & oo
information bl =ign up

! for DSIRE news |

® There are several incéntive programs that are
available at Federal, State and local levels which can
assist you reduce the first cost of your next projeci.

Source: http://www.dsireusa.org/

(_*  Energy Management Consulting Group (EMCG)
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. Federal Incentives / Policies for
Renewables & Efficiency

Financial Incentives
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Source: http://www.dsireusa.org/incentives/index.cfm?state=us
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Task 48
Quality Assurance and Support

SOLAR HEATING & cooUnG ProcimMe  Measures for Solar Cooling
INTERNATIONAL ENERGY AGENCY

California Solar Initiative-Solar Thermal Program

State: California

Incentive Type: State Rebats Program

Technologies: | assisted absorption chillers, (only non-residential solar peol heating), Solar

Eligible Renewable/Otherll Solar Water Heat, Solar Space Heat, Solar Thermal Process Heat, Solar-
Pool Heating

Applicable Sectors: Commercial, Industnsl, Residential, Monprofit, Schools, Local Government,
State Government, Fed. Government. Multi-Family Residential, Low-Income
Residential

Amount: Step 1 lncentive Rafes (contact utiity fo defermine cument incentive levels):
Single Family Residential Incentives:
Systems that displace natural gas: 318.50 per estimated therm displaced
Systems that displace electricity or propane: 50.54 per estimated kiWh
displaced
Commercial/Multifamily Incentives:
Systems that displace natural gas: 314.53 per estimated therm displaced
Systems that displace electricity or propane: 50.42 per estimated kiWh
displaced
Single-Family Low-Income Incentives:
Systems that displace natural gas: 325.84 per estimated therm displaced
Multifamily Low-Income Incentives:
Systems that displace natural gas: 318.23 per estimated therm displaced

Maximum Incentive: | Step 1 lncentive Limifs [contact utiily fo defermine current incenfive fmifs):
Single-family residential systems that displace natural gas: 52,718
Single-family residential systems that displace electricity or propanse: 51,834
Commercisl and multifamily residential systems that displace natural gas:
500,000

Commercisl and multifamily residential systems that displace electricity or
propane: 3250.000

Equipment Requirements: Residential systems must be certified to SRCC OG-300 by either SRCC or
International Association of Plumbing and Mechanical Officials (LAPMO)
Solar collectors used in eligible commercizl systems must be certified to
SRCC 0G-100 by either SRCC or IAPMO
Only non-residential solar pool heaters are eligible.

Installation Requirements: Systems must be instslled by an appropriately licensed contractor who is
listed 3= being eligible to participate in the program.

Self-installations are permitied if the building owner attends a designated
C5k-Thermal Program training workshop.

Source: http://dsireusa.org/incentives/incentive.cfm?Incentive_Code=CA214F&re=0&ee=0
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