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The Technology
(Top Secret)
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PHYSICS OF SOLAR THERMAL
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Outram’s Laws of Solar Thermal

First Law

“Black Pipe in Sun Makes Water Hot”

Second Law

“More Black Pipe in Sun Makes More Water Hot

Third Law
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Which kind of Solar Collectors are
the best?




SOLARTYPE

SOLAR
THERMAL

SOLAR
ELECTRIC

Solar Energy Technologies

ENERGY GENERATED TECHNOLOGY USED APPLICATION
Low Temp. Unglazed Swimming
Heat Plastic Pool & Spa
75 — 90°F Panels Heating
_ N
Medium Glazed Flat Domestic
Temp. Heat ————— Plate Hot Water and
L 90 — 180°F ) Collectors Space Heating
(Medium High\ Evacuated
Temp. Heat Tube Process Heating
180 — 212°F Collectors and Cooling
High Temp. Concentrating
Heat Solar Power
>212CF (CSP)
Electricity
Generation
Photovoltaic
DC Current (PV)

Modules



Passive Systems:
Integral Storage and Collector (|CS)

BIG BLACK PIPES UNDER GLASS

VERY SIMPLE

NO MOVING PARTS
NO CONTROLS
VERY RELIABLE

une 14 2011



ICS - Proven Technology

Climax | Climax Solar-Water Heater

Solar UTILIZING ONE OF NATURE'S GENEROUS FORCES
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meCOPPERHEART series
m[ INTEGRAL COLLECTOR STORAGE SYSTEM
® : SPECIFICATION SHEET

SIMPLE, DURABLE, AND RELIABLE
The CopperHeart Integral Collector Storage System

Channel

15% Silver Brazed
Manifolds

+ Rigid Foam Insulation

PROTECTING OUR ENVIRONMENT—SINCE 1978




SUNERRTH

“hoclive Snler Eraesyye Prodicts

Plumbing & Instrumentation Diagram

CP-G101

09/14/2005

Vahee Status
— Bv1 Closed
Tao Fixtures Bv2 Open
5

'5%‘1 )jl BYv3 Cpen
B BO2 PRV2 Solar Bypassed
LI_TDD:]_ [y, ﬁ'll-‘t: Valve | Status
B3 ﬁ E B3 B Open
BV BvVZ Closed

i BWV3 C
ozed

=]
[ |
From Mains LG

PART

DESCRIPTION

BDO

EBoiler Drain

Full Port Ball Valve (34" Minimum)

ME

Mixzing Valve

PRY

Prezzure Relisf Yalve

TLG

Tankless Gas Water Heater

Solar Enakled

Disclaimer |

This is a conceptual drawing for guidance only. It is up to the designer and
installer of the system o ensure that the acteal insta'laton is in conformance

will 3ll local codes.

Systemn Description

COPPERHEART WITH TANKLESS GAS WATER HEATER

SunEarth Inc. 8423 Almeria Avenue, Fontana, CA 923335
Fhone: 909-434-3100 Fax: 909-434-3101 www_sunearthinc.com
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Passive Systems:
Thermosiphon Systems
BLACK TANK ON ROOF

VERY SIMPLE
NO MOVING PARTS
NO CONTROLS

LESS SENSITIVE TO
AMBIENT TEMP

June 14 2011



SUNSIPHON - THERMOSIPHON SYSTEMS

Insulation

" Hot Water . . - Stainless Tank

'!

Cold Water"
Mains

Heat Exchanger



;{'&1% THESUNSIPHON series
m[ PACKAGED THERMOSIPHON SYSTEM
A .

SPECIFICATION SHEET

THE PERFORMANCE LEADER
IN THERMOSIPHON SOLAR TECHNOLOGY

5 316L Marine Grade Stainless Steel Tank
Sntegycas; Kxpaiaior C i Requires Mo Ancde and Mo Maintenancs

Auxiliary Heating Element Extra Thick Foam Insulation

Colorbond XMA Corrosion Resistant Coating
Heat Exchange Jacket

Low lron Tempered Glass

Rigid Foam Insulation with
Low Binder Fiberglass

Secondary Silicone
Glazing Seal

Extruded Anodized
Aluminum Casing and
i
Copper Absorber st
Plate and Manifolds

PROTECTING OUR ENVIRONMENT—SINCE 1978



Residential Thermosiphon System

11.27.2006
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hon System
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Commercial Thermos
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Thermosiphon - Turkey

June 14 2011 25






Active Systems

INTELLIGENT SYSTEMS: PUMPS and CONTROLS
HIGHEST THERMAL PERFORMANCE
FREEZE PROTECTION TO —-60°F

GLAZED LIQUID FLAT PLATE COLLECTORS

LOW PROFILE

Figure courtesy Suntarth Inc




THE EHPI RE SERIES
“ 'I " "IH Il[ GLAZED FLAT PLATE SOLAR COLLECTORS
” o Models EC and EP SPECIFICATION SHEET

THE VALUE LEADER
IN SOLAR WATER HEATING TECHNOLOGY

Low Iron Tempered Glass
Low-Binder Fiberglass Insulation

Rigid Foam Insulation

Secondary Silicone

Moderately Selective
Black Paint
Absorber Coating

+ Copper Absorber Plate

* Type M Copper Riser
Tubes and Manifolds

Extruded Anodized
Aluminum Casing and
+« EPDM Grommets Capstrip
Primary EPDM Glazing Seal
* 15% Silver Brazed Joint
Aluminum Backsheet

PROTECTING OUR ENVIRONMENT—SINCE 1978
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Plumbing & Instrumentation Diagram SR-101G
LRy Soh Lsggy Poekias [E14/2005
120/240 VAC DTC [ PART | DESCRIPTION
£ i AV Air Vent
'O | [T 5 Boler Drai
| et e e e BV Full Port Ball Valve (%" Minimum)
[ )
I CV Check Valve
DTC Steca TRO301 Differential Controller
ET Expansion Tank
GWH Gas Water Heater
M Mixing Valve
P Centrifugal Pump
PRV Pressure Relief Valve
HXT Ruud/Rhesm Heat Exchange Tank
5 1000 O RTD Temperature Sensor
TPR Temperature Pressure Relief Valve
Solar Enabled
valve | Status
Bv1 Closed
BYZ2 Open
Bv3 Cpen
PRV w1 Solar Bypassed
&3 —é-t/ valve | Status
é BYW1 Open
BYZ2 Closed
802 BV3 Closed

Disclaimer

This is a conceptual drawing for guidance only. It is up fo the designer and
installer of the system fo ensure that the actual installation is in conformance

will &l ecdl fofies] |

System Description

SOLARAY WITH STORAGE GAS WATER HEATER

SunEarth Inc. 8425 Almeria Avenue, Fontana, Ca B2335
Phone: 808-434-3100 Fax: B08-434-3101 www_sunearthinc.com
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Tract Homes with Closed Loop Glycol Solar Hot Water

June 14 2011 31
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P Glycol System

Pressure
Relief

Piped to
Drain
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Relief Location?
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Dallas Convention Center: Closed Loop Glycol
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SunEarth Tilt Mount Rack
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Barstow Mount
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The Market
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Solar Water Heating in the USA

« 20,000 — 30,000 Systems per Year
(Approx. 500,000 p.a. installed in Germany)

« SunEarth 25% - 30% of US market.

June 14 2011



CSI Thermal Program Incentives

e Gas Displacing Incentives $205.0 M

 Electricity Disp. Incentives $100.8 M

June 14 2011



Total Incentive Allocation by
Program Administrator ($M)

Natural Gas Electric
Budget Total Budget Total
PA Allocation Incentives Allocation Incentives

PG&E 39.0% $70.2 43.7% $44.0

June 14 2011



Program Goals

* Rebates for 300,000 SWHS by 2017
— Gas: 205,000
— Electric: 100,800

« Expand market for other solar thermal
technologies

June 14 2011



Why Use Natural Gas?

Q. When does a gas heater fire?
A. When you want It to.

June 14 2011



Effect of Array Sizing on Performance
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Solar HW Design Considerations

« Hot water demand varies with time.

« Solar energy supply varies from day to
day.
* Energy storage comes at a cost

Good system design includes:

Supply / Demand / Storage & Cost

June 14 2011 48



Renewable Fun Fossil Fun
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Solar Heater or Gas Heater

Solar Water Heater Gas Water Heater

» High Capital Cost per Installed » Low Capital Cost per Installed
Btu/h Btu/h

* Diminishing Returns as Solar « Manufactured for range of Btu/h

Fraction Increases Capacities.

June 14 2011




Stand Alone Solar?

Your Options Are.

 Have Loads of Money



Solar with Natural Gas

Solar System sized for 70% Solar Fraction
with Natural Gas Auxiliary Heater:

* Fuel Savings of Solar (70% savings)

June 14 2011
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