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* Overview of Solar Water Heating

* Collector Design

« System Design

» History

* Collector Performance Theory

* Collector Performance Measurements
 Certification
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Pool and spa heating
« Domestic water heating
e Space heating

« Combination domestic/space
heating

* Snow melting systems
 Industrial processes
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Wide Range of Sizes
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Wide Range of Configurations
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= Converts solar radiation to heat energy
= Operates close to ambient air temperature
» Maximum temperature 15°C above ambient

= Typical sizes: 3 t0 4 m?
000000000
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Unglazed Collector
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REFLECTED HEAT COLLECTED BY
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= Converts Solar Radiation to Heat Energy

= Hot box (greenhouse effect)
= Car with windows up in summer

» Temperatures can exceed 175°C in stagnant
collector (no flow)

= Used In all climates
= Typical sizes: 2 to 4 m?
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INLET CONNECTION GLAZING FRAME

GLAZING COVER
GASKET

GROMMETS

GLAZING

ENCLOSER

FLOW TUBES OUTLET

CONNECTION
INSULATION

ABSORBER PLATE
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= Cylindrical glazing protects absorber

= Absorber surrounded by vacuum to reduce loss
= Temperatures can exceed 230°C with no flow

= Used in cold climates or for high temperatures
= Typical sizes: 20 to 60 tubes

Selective Coating

’ Outer Tube

Inner Tube
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* Flooded &w™

fitting

\

\ delivery spring

tube-in-tube fube
manifold
= Heat pipe
glass tube with condenser,

high vacuum heat exchanger

heat pipe Hot water
ouT

selectively coated J
solar cycle
absorber sheet heat carrier
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Cooled vapour, liquifies and
returns to bottom of pipe
to repeat cycle
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Evacuated Tube with Heat Pipe
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Double-walled

Vacuum Insulation
Tube

Centering Tube
Stopper

Black Absorbtion

Inner Layer - ‘
Centering /

Heat Transfer Heat Pipe

Eins Condenser
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Insulated collector box

Drain valves
N

Insulated /

plumbing line

 aka: Breadbox, Batch Heater, Tank-in-a-box, ICS

Flow
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Modern ICS
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Glazing gaskets

Glazings

Fluid connections

Enclosure

Insulation
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= Natural convection resulting from buoyancy
» |ntegrates storage with collection
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Active Passive
Direct Indirect Direct Indirect
Active Active Passive | Passive
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Distinguished by mechanism used to
circulate water through the system:

= ACTIVE
= Uses one or more pumps

= PASSIVE

= Uses natural convection via gravity and
density f
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Direct

Indirect
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Passive — Direct or Indirect
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PRESSURE
i

AR RELIEF

VACUUM VALVE

BREAKER

Vi

PHOTOVOLTAIC
PANEL

PRESSURE = COLLECTOR COLLECTOR
FREEZE
PREVENTION )
VALVE /)
d
-

FREEZE

PREVENTION

VALVE

S
.
DRAIN Ay ,
VALVE \Y
\\
DRAIN ! 1§
VALVE
DC MOTOR
CONTROL
WIRING
°~=~coLp HOT
WATER IN
SHUTOFF WATER & CONTROLLER

RECEPTACLE
OUTLET

DRAIN TANK SENSOR

DRAIN
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Active Indirect System
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_—— COLLECTOR

AIR VENT

Collector
PRESSURE Collector

RELIEF VALVE Sensor

COLLECTOR
SENSOR

Drainback Reservoir ) :
with Sight Glass Pressure Relief Valve
Cold Water In
: Shutoff Valve
~—COLD WATER IN . }
P/T RELIEF VALVE | SHUTOFF VALVE RITRaerYels b Controller
d I
——BALL VALVE Pump
HOT WATER OUT—" I Hot Water Out
I
I
|
: ELECTRIC BACKUP ELEMENT * Electric Backup
i 1 Element
STORAGE TANK | Storage Tank
! Y
~—TANK SENSOR Tank Sensor
~~—DRAIN ™ Drain
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= Active
= Pumps (bearings, seals)
= Control sensors (sensor/PV failure, wire damage,
lightning strikes)
= Valves (air vent, P and P&T, freeze)
* Fluid - indirect systems (pH, viscosity)

= Passive
* Fluid - indirect systems (pH, viscosity)
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Climax Solar-Water Heater

UTILIZING ONE OF NATURE'S GENERQUS FORCES

THE SUN'S HEAT (3o niili vumeas™

Price, No. , $25.00 8

This Size will Supply suficient  our RN
for 3 to & Baths.
LARENCE M. KEMP, BALTIMORE, MD.

gl . GIVES HOT WATER at all HOURS
s = | OF THE DAY AND NIGHT.
- NO DELAY.
= @ FLOWS INSTANTLY.
O o || NO CARE. NO WORRY.
e s ) ALWAYS CHARGED.
por T3 ALWAYS READY.
e 2 THE WATER AT TIMES
> ALMOST BOILS.
Ko
o
@
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* 1970’s Oil embargo increased interest
In renewable energy

« Several states set up testing,
certification & rating programs to:

— Ensure gquality and protect the
industry’s reputation

— Provide consumers with a way to
compare equipment

— Provide utilities and state programs
reliable ratings for incentives and
rebates

A2\
& Solar Water Heating in the
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B e,  ASHRAE 95.-p ,
% - OLAR DOMESTIC i
ol | HOT WATER nes TechnicaLnote 1140
: : TEST FACILITY
t &
URgpy oF °

RTMENT OF COMMERCE/ National Bureau of Staadards -

U.S. DEPARTMENT OF COMMERCE/ National Bureau of Standards

Uncertainty in Determining Thermal
Performance of Liquid-Heating
Flat-Plate Solar Collectors

NBS TECHNICAL NOTE 1 1 96

Development of Proposed Standards
for Testing Solar Collectors and
Thermal Storage Devices

ENT OF COMMERCE/National Bureau of Standards

NBSIR 77-1305

‘ Provisional Flat Plate Solar NBS BUILDING SCIENCE SERIES 140
Collector Testing Procedures A L NBS Solar Collector
of Procedures for Testing Solar Durablllty/RellabllltY
ot 8 o ' Domestic Hot Water Systems Tes_t Program:
gi5e Final Report
PrOVlSIonal Flat Plate Solar U.S. DEPARTMENT OF COMMERCE ¢ NATIONAL BUREAU OF STANDARDS

Collector Testing Procedures:

= ol_ah SIR 77-1314
First Revision e

Solar Energy Systems - Survey
of Materials Performance

David Waksman
Elmer R. Streed
Thomas W. Reichard
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INTERNATIONAL
STANDARD

Solar energy — Solar thermal
collectors — Test methods

ISO
9806

First edition
2013-11-15

Energie solaire — Capteurs thermiques solaires — Méthodes d’essai
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ASHRAE STANDARD

Methods of Testing
to Determine

the Thermal
Performance of
Solar Collectors
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Efficiency =
(collected energy) / (available energy)

=m x C, x (To —Ti) / (solar radiation)
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Efficiency =

(collected energy) / (avallable energy )

AN

m * C, * (To — Ti)|/ (solar radiation)

Measure:
- Mass flow rate (m)
- Fluid outlet (To) and inlet (Ti) temperatures

- Solar radiation
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Measured
Parameter

Fluid (liquid)
Temperature

Differential Fluid
Temperature

Liquid Flow Rate

Solar Radiation

Ambient Air
Temperature

Ambient Air Speed

* Reference: ISO 9806

Sensor

Thermistor,
Platinum Resistance
Thermometer

Thermistor,
Platinum Resistance
Thermometer

Turbine,
Coriolis (Mass Flow)

Pyranometer,
Pyrheliometer

Thermistor,
Platinum Resistance
Thermometer,
Thermocouple

Anemometer
(3-cup, ultrasonic)

Range

0°C to 100°C

0°C to 20°C

0.01to 0.1 kg/sec

0 to 1200 W/m?
-5°C to 45°C

Oto5m/s

Accuracy*
(Standard
Uncertainty)

+/- 0.1 K
+/- 0.05 K
+- 1%
Class | per ISO 9060

(~ 2%)

+/- 0.5 K

+/- 0.25 m/s

Resolution

+/- 0.02 °C

+/- 0.01°C

+/-0.1°C

+/- 0.1 m/s
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Collector Efficiency

0.5

©
i

Efficiency
<
8
4

o
w

0.2

0.1

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07
(Ti - Ta)/G (°C-m3)/W
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Collector Efficiency

0.5

0.4

0.3

Efficiency

0.2

0.1

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07
(Ti-Ta)/G
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Collector Efficiency
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Y- intercept = (FRta)

0.8
20
.é,i 0.7 ; \ / \
> - \ / \
2 o086 N /
.. 2 .
Efficiency = Absorbed Energy — Lost Energy Q o5 - \
D 3
g 0.4 . N, \
T,-7, 1| £ o |
_ i a 5
n collector ~ (FR ta) B (FR UL) X G _§ . \
8 0.2 7 \\
Where 8 . \
T, = Inlet fluid temperature to collector (°F) 0.1 N
T, = ambient air temperature surrounding collector (°F) -
G= solar radiation intensity incident on collector (°F - fi? - hr) )
Fyta = Y-intercept (determined through testing) 0 01 02 03 0.4 0.5 0.6 0.7 0.8 0.9 1
Fy, U, = slope of efficiency line (determined through testing) Inlet fluid parameter ( T.-T, ) ("F - fi- hr)
Btu

G
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TECHNICAL INFORMATION Tested in accordance with: Standard 100

ISO Efficiency Equation [NOTE: Based on gross area and (P)=Ti-Ta]

SIUNITS: n= 0.691 - 3.39600(P/G) - 0.01968(P?/G) 6 Intercept: 0.706 @ope: -4.910 W/m%"@
IP UNITS: n= 0.691 - 0.59852(P/G) - 0.00193(P/G) Y Intercept: 0.706 Slope: [ -0.865 Btu/hr.ftz.°F
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. - unglazed flat plate collector
0.9 7 (ﬁ J P
0.8 = \
> - — qlazed flat plate collector
§ 0.7 = \\ / J P
;‘E_) 06 E \ Ve evaduated tube collector
v -
© [ — My,
g > : ¥ ¥
S 034 \ NG
U .
= 027 \\
s 2% \
0.1 \\
0 - \ N

017 02 03 04 05 06 07 08 09 1 1.1

0
- °F-ft’h
Inlet fluid parameter (Tf Ta) St r)
G Btu
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Collector Output =
no,b* Kb(GL’eT)*Gb t Tlo,b*Kd >x<Gb o

(gain from direct beam radiation) (gain from diffuse radiation)

Cl(Ti — Ta) — CZ(Ti — Ta)2 —| (loss to ambient temperature)
Cs u(Ti—Ta) - C6UG — (loss due to wind)
C4(E|_ - GTa4) — C5(dTi/ dt) (collector capacitance)

(radiation loss to sky)
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* Assures Quality
— Independent third party evaluation of design
— Ensures minimum standards are met
— Participants benefit from reputable credentials

— Comparable data on certified products Iin
consistent formats

— Regulatory Bodies/Code Inspectors can verify
products meet minimum requirements
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* Non-profit certification body, established in 1980, certifying solar
thermal systems and components

» Develops consensus standards referenced in incentive programs
and building codes

» Awards certifications that provide authoritative, standardized
performance ratings for collectors and systems

» Expert recommendations and advice to government programs and
other incentive entities by staff of internationally recognized experts

« Guidance and protection for consumers and various stakeholders
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SRCC Certification Programs
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e OG-100 — Solar Collectors

* OG-300 — Solar Water Heating Systems

 0G-400 - Swimming Pool Heating Systems (in development)
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Test Laboratories (16)
- U.S. (2)
— Canada(1)
— Europe (9)
« Germany, Austria, Spain, Switzerland, Sweden
— Australia (2)
— China (2)
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This product cartified by the
Solar Rating & Cectification Corporation™
waw Solar-Rating org

SRCC Certfcaton Number: 2012047A

High Solar Radiaton Climate
Rating In Catagory C

06-100 CERTIFIED /

6 85 kWhidoy 23 38 kBlu/day

This product certified by the
Solar Rating & Certification Corporation™
www.Solar-Rating.org

SRCC Certification Number: 2012047A

High Solar Radiation Climate
Rating in Category C

Etagypoyen W

® 6.85 kWh/day 23.38 kBtu/day
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« Standards define certification requirements

— Collector:

* Qualification Tests
— Pressure, exposure, shock, impact tests from ISO 9806

» Collector efficiency Test
— Measure collected energy using procedures from ISO 9806

» Standardized collector tests conducted by an approved laboratory

— System:

« Components requirements set for storage vessels, controls, heat exchangers,
collectors, pumps, and balance of system (piping, insulation, wiring, etc.)

» Stringent review of system design ensuring standards are met

« Rating conditions
— Establish consistent operating conditions for all certified products
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e OG-100 Collector Certification

— SRCC Standard 100 - “Test Methods and Minimum Standards”
for Glazed and Unglazed Flat Plate and Tubular Collectors

— Standard 600 for concentrating collectors
— TM-1 for ICS and non-separable thermosiphon collectors
— Standardized tests conducted by an SRCC-approved lab
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CERTIFIED SOLAR COLLECTOR

UPPLIER: BRAND: Fivestar
Guangdong Fivestar Solar Energy Co.. Ltd MODEL: FS-PTYS5-20

Liuchongwei Administrative
Wanjiang District COLLECTORTYPE:  Glazed Fiat Plate
Bongguzn Ciy. GUANGDONG 523051 Gina CERTIFICATION#:  2042043A 4
(@, . ::zmw;“ Original Cerification:  Auguest 30, 2012 i}%
SOLAR RATING n nce et :
B & CERTIFICATION SRCC Standard 100-2010-08 Expiration Date: July 18, 2024 S@E
51 CORFORATION A

-

The solar collector listed below has been evaluated by the Solar Rating & Certification Corporation™ (SRCC™), an ISQVIEC 17065 accredited and EPA
recognized Certification Body, in accordance with SRCC OG-100, Operating Guidelines and Minimum Standards for Certifying Solar Collectors, and has been
certified by the SRCC. This award of certification is subject 1o all terms and conditions of the Program & and the i d therein by
reference. This document must be reproduced in its entirety.

S

g‘:}
COLLECTOR THERMAL PERFORMANCE RATING 2]
Kilowatt-hours (thermal) Per Panel Per Day of Biu Per Panel Per Day o5
Cimate > | HighRadiaton | Medium Radiation | LowRadistion | Climate-> | High Radition | Medium Radiaon | Low Radiation g‘,{;

rcra‘%w (BAKWNIM™day) | (47 KWhmtday) | (3.1 KWhintday) rrc = (2000 Bruftday) | (1500Buffday) | (1000 Brufday)

T3] 13

g‘é A5°C) 81 61 42 A(3°F) 278 210 142 g‘;:'}
\ﬁ B (5°C) 74 54 34 B (3°F) 26.1 183 118 “y?
Pd c(20°C) (X 42 22 C(36°F) 209 142 78 8\3%‘
‘@’ D (50°C) 35 18 0.3 D (30 °F) 120 61 10 “3%
o [Em0c) 12 0.1 00 E (144 °F) 41 02 0o E‘g;
‘;&;’ A- Pool Heating (Warm Climate] B- Poo| Heatng (Cool Ciimate) C- Water Heating (Warm Cimate) R)
i D- Space & Water Heating (Cool Climate) E- Commercial Hot Water & Cooiing &;
& @
K’z, COLLECTOR SPECIFICATIONS (;%
S"s, Gross Area: 2000 m* 1ER Dry Weight: 3 kg b gs
?4) Net Aperture Area: 1.896 m* 2041 % Fhid Capacity: 17 liter 0.4.gal (?“S
Absorber Area: 1.896 m* 2041 % Test Pressure: 900 kPa 131 psi &4
@
TECHNICAL INFORMATION [ Tested in accordance with: 150 9806: 1334 te":
1SO Effciency Equation [NOTE: Based on gross area and (PJ=Ti-Ta] :f‘;
SIUNITS: | = 0.675 - 3.51220(P/G) - 0.02140(FG) [ intercepr: I 0678 [ Slope: | 4426 wimc. @’%
1P UNITS: [ 1= 0.675 - 0.61900(F/G) - 0.00209(FYG) [timercept | 0678 | Slpe: | 0.780 BuhrfeoF o
§'§
Incident Angle Modfier Test Fluid [ water ’yz
6 | 10 | 20 [ 30 | 40 | S0 | 60 | 70 | TestMassFlowRate: | 00200 k(s m7) | 14.75 mihr e ?g;}
kra | 100 | 099 | 0s7 | 08¢ | ose | o8 | 0es |mpact Safety Rating: 11 ‘3»‘

REMARKS: e

’fg—
Technical Director Print Date: October, 2015 Page 1of 3
Flaase verify cerfification is aciive on the SRCC website.
& Solar Rating & Certification Corporation™
www.solar-rating.org 4 400 High Paint Drive, Suite 400 4 Cocoa, Florida 32926 # (321) 213-5037 4 Fax (321) 821-0810

j@ﬁ@&@&@&”&&ﬁ&ﬁ&@&ﬁ&@T&E"&E&E"&E"&Eﬁ
Sat
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* Product Comparison and Improvement

— Performance is estimated
« Standard rating conditions

— Products can be compared

— Participants strive to improve their products
— Regulatory Bodies can calculate incentives
— Buyers can make informed decisions
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 Based on:

— 3 climates: High, Medium, Low Radiation

— 5 operating temperatures (Ti — Ta):
« -5 =pool heating where pool is colder than air
« 5 =pool heating where pool is warmer than air
« 20 = domestic water heating (warm climate)
« 50 = domestic water heating (cool climate)
« 80 = air conditioning, process heating
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UPPLIER:
Guangdong Fivestar Solar Energy Co., Lid
Liuchongwei Administrative

Wanjiang District

Dongguan City, GUANGDOMNG 523051 China

www_fivestarsolar.com

In Accordance with:
SRCC Standard 100-2010-08

R S S S SRS N RS RSN SES

CERTIFIED SOLAR COLLECTOR

BRAMND:

MODEL: F5-PTY35-2.0
COLLECTOR TYPE:  Glazed Flat Plate
CERTIFICATION #: 20120434
Original Certification:  August 30, 2012
Expiration Diate: July 18, 2024

The solar collector listed below has been evaluated by the Solar Rating & Certification Corporation™ (SRCC™), an ISOMEC 17065 accredited and EPA
recognized Certification Body, in accordance with SRCC 0G-100, Operating Guidelines and Minimum Standards for Certifying Solar Collectors, and has been
certified by the SRCC. This award of certification is subject to all terms and conditions of the Program Agreement and the documents incorporated therein by
reference. This document must be reproduced in its entirety.

W

S

Ar

COLLECTOR THERMAL PERFORMANCE RATING

2

Kilowatt-hours (thermal) Per Panel Per Day

Thousands of B Per Panel Per Day

e

A

R

SRR

B
o

o

£

Fe

s

F

R

Pt

oA

7,

R
&7

'

5

e

SRR

i

A

Gl

A

F

L

s

R

R

Climate -= High Radiation Medium Radiation Low Radiation Climate -= High Radiation Medium Radiation Lovw Radiation
Category {6.3 kWh/m™day) (4.7 KWh'm®.day) (3.1 kWhim™day) C (2000 Brwfit™ day) {1500 Biufi.day) (1000 Brwfi™ day)
(Ti-Ta) (Ti-Ta)

A -53C) BA 6.1 432 A (-8 °F) ra 210 142
B(5°C) T4 5.4 34 B (3 °F) 251 183 1186
C (20 °C) 6.1 4.2 22 C (38 °F) 209 142 1.6
D (50 °C) a5 1.8 0.3 D (30 °F) 120 8.1 1.0
E (BO *C) 12 0.1 0.0 E (144 °F) 4.1 02 0.0
A- Pool Heating (Warm Climate) B- Pool Heating {Cool Clmate) C- Water Heating (Warm Climate)
D- Space & Water Heating (Cool Climate) E- Commercial Hot Water & Cooling
COLLECTOR SPECIFICATIONS
Gross Area: 2.000 m* 2153 ft* Dry Weight 35 kg 7Tl
MNet Aperture Area: 1.896 m* 2041 Fhuid Capacity: 1.7 liter 0.4 gal
Absorber Area: 1.896 m* 2041 Test Pressure; 300 kPa 131 psi
TECHNICAL INFORMATION | Tested in accordance with: 150 2806: 1994
150 Efficiency Equation [NOTE: Basad on gross area and (P)=Ti-Ta]
SIUMITS: n= 0675 - 3.51220{PIG) - 0.02140{P"3) Y Intercept 0678 Slope: | -4.426 Wim™.*C
IP UMITS: n= 0675 - 0.61900(PIG) - 0.00209{P5) Y Intercept 0678 Slope: | -0.780 Bawhr f.°F
Incident Angle Modifier Test Fluid: Water
g 10 20 30 40 (4] Ta Test Mass Flow Rate: 0.0200 kg'|s m™) | 14.75 kiihr fF)
Kra 1.00 0.99 0.87 054 0.81 063 Impact Safety Rating: 11
REMARKS:
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« SRCC Standard 300 for Residential and
Commercial Systems

— Design Review
* Functional evaluation

« OG-300 requirements:
— Component design
— Reliability and Durability
— Safety
— Installation

— Installation and Operation Manual(s)
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« TRNSYS computer model

* One-day profile
— Weather and load like DOE water heater test
— Solar Energy Factor (SEF)
— Solar Fraction (SF)

« Annual profile
— Annual weather with daily load profile

— SEF, SF, and energy savings
— 100+ Cities
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CERTIFIED SOLAR SYSTEM

SUPPLIER: BRAND:
Solahat Industries MODEL: ASG 4445P

Solahart

3\)4‘\)

101 Bell Road
Monigomery, AL 36117 USA SYSTEM TYPE: Thermosiphon, Indirect
www.salahart.com.au CERTIFICATION & 30004134 &

o0

: + In Accord ith: Criginal August 04, 2015

SOLAR RATING ; &5&£¥IFRIEHTNI[EN SnRCC St::ﬁ:—:;!ﬂﬂ&ﬂ‘ll—ﬂ? Czl?h!'rn:aﬁun: o
& CERTI FICATION BORFORATION Expiration Date: August 04, 2020
CORPORATION

i
¥R

e

?’)"}.

Pl

The solar system listed below has been evaluated by the Solar Rating & Certification Corporation™ (SRCC™), an ISQVIEC 17065 accredited
and EPA recognized Certification Bedy, in accordance with SRCC OG-300, Operating Guidelines for Certifying Solar Water Heating Systems,
and has been certified by the SRCC. This award of cerdification is subject to all terms and conditions of the Program Agreement and the
documents incorporated therein by reference. This document must be repreduced in its enfirety.
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Description: Glazed Flat Plate, -7 *C 19 °F, GRAS, UL listed electric tank, Fluid, Other

p(::« Single-day Rating SINGLE DAY RATING CONDITIONS Sl Units Inch-Found Units ’..,:
;&f Selar Energy Factor Solar Fraction System Set Temperature 57.2°C 135 °F 3?}
3 ]
gt (SEFg) (SFa) Environmental Tempersture 19.7:C 875 °F i
w3 12 0.48 i
i) - - Ambient Temperature Profile Average 14.4°C 58 °F o]
o .
/_Q; - - — Water Mains Temperature 14.4*C 58 °F g{;}
‘;3 Single-day Rating Conditions: - e ]
Q’;(" SEF, = Salar Energy Factor (info link) Deliverad Load 43.3 MJiday 41,045 Btu/day faied
M SF,, = Solar Fraction (info link) Solar Iradiance 4,733 Whim®-day 1,500 Btuf’-day ‘:,?
4 %
b
) &
! oy
o8 Storage Tank(s) s
s &0
(Q{" Solar Tank Vol | Solar Tank Vol | Aux Tank Vol | Aux Tank Vol ?,)
‘L\(‘Q 0] (gal) m (gal) z..){;
53 400 106 189 50 i}
0 bt
9‘\’; P Mote: The auxiliary tank can have a volume between 132 and 248 %&
Q‘b liters (35 and &5 gallons). =
g‘? Approximate Collecior Area: 8.3 m™ 83.6 f* é{‘:}
e The solar water system listed here has been cedified by the SRCC as \yf)
o meeting the minimum standards for testing, installation, operation, 3?

maintenance, parformance, reliability and safety as specified in SRCC | &5
Document 0G-300. Thermal performance ratings are based on the | 55
successful durability and performance testing of a sample collector, ,'?}g
where said fests have been conducted by an independent laboratory 2
approved and listed by the SRCC. The system has been modeled ]
using the cemputer simulation program TRMSYS to calculate the
ratings.

A

R

RE

7

Before the Supplier can make any change in design. materials, | <+
specifications, parts. ar construction. the change(s) must be reported | 7%
to the SRCC for evaluation of continued certification.

i

Condimg Gaw Water Heaker ol Sapphe

REMARKS:

A

“

gﬁa /anm

Technical Director Print Date: October, 2015 Page 1 of 2
Please verify cerfification is active on the SRCC website_
& Solar Rating & Certification Corporation™
oint Drive, Suite 400 # Cocoa, Florida 32926 # (321) 213-6037 + Fax (321) 821-0910
& e

: : ; :
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www_solar-rating_org # 400 High P
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CERTIFIED SOLAR SYSTEM :

SUPPLIER:

Solahart Industries

101 Bell Road

Montgomery, AL 36117 USA
www.solahart.com.au

BRAND:

MODEL:

SYSTEM TYPE:
CERTIFICATION #:

Original
Certification:

Solahart

ASG 4445P
Thermosiphon, Indirect
30004134

In Accordance with: August 04, 2015

SRCC Standard 300-2014-07

SOLAR RATING
& CERTIFICATION

CORPORATION'

Expiration Date: August 04, 2020

The solar system listed below has been evaluated by the Solar Rating & Certification Corporation™ (SRCC™), an ISO/IEC 17065 accredited
and EPA recognized Certification Body, in accordance with SRCC 0OG-300, Operating Guidelines for Certifying Solar Water Heating Systems,
and has been certified by the SRCC. This award of certification is subject to all terms and conditions of the Program Agreement and the
documents incorporated therein by reference. This document must be reproduced in its entirety.

Annual Ratings in AZ - Phoenix

Solar Energy Factor Solar Fraction
(SEF,) (SF,)

2.5 0.77

Annual Rating using hourly weather data for the chosen city:
SEF, = Solar Energy Factor (info link)

SF, = Solar Fraction (info link)

Energy Savings = Estimated annual energy saved compared to a
conventional water heater using the same type of backup

Energy Savings
(kWh)

4160

R A R S A A R A A IS TR TR TR R AR

Only the following options for the collector array are approved:

((ﬁ Collector Panel f@g
/ Option Collector Panel Request Collector Panel | Collector Panel Quantity Total Panel Total Panel .

g‘j Manufacturer Model Number | Name area(m?) area(ft?) '&‘))
?& Number &3
Q& | 1 | Solahart | 10001951 | sPA2000 | solahart |4 |8.33 | 89.64 )
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Members in Network and Board

Europe

*  Certification schemes
*  Solar Kegmark

*  Industry represeniatives
- ESTIF
= National assocktions

Global Solar Certification Network
From each certification scheme in
each region:

*  All industiry represenistives

*  All certification bodies

*  Alltest lab=

*  Allinspedors

Al me=mibers shall ke officil members of
resional certification scheme.

Africa f Middle East
*  Certification schemes
= SHAKMCCI

*  Industry representatives

]

Morth America

*  Certification schemes=s
=  SREC
= laPMO
= CRA

*  Industry represeniatives
= SFIA
= CANSLY

Asia/ Oceania

*  Certification schemes=s
= Golden Sun

* Industry representatives

Global Solar Certification Board
From each Region two representatives
froem:

*  Industry

*  Certification bodies

* Testlabs

Members of Boand ane slsched by Metwork
Members in board: & x no. active Regions
Elected Board proposs G0 Chairman to be
confinmed by Metwork

Elected Bomrd decides it o=lf on othesr Boaird
Orfficers

South Ameri@a
*  Certificaton schemes

*  Industry representatives

L& Nrotnen, 20040408
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Global Solar Certification Concept

SOLAR RATING
& CERTIFICATION

CORPORATION CB = Certification Body

E = Keymark (EU)
E = SRCC mark {(US)
. = Golden Sun (CN)
E = SHAMCI (North Africa / Middle East)

e = not participating in the G5C

Global Solar Certification makes it possible for manufacturers to utilize existing

local certification to obtain certification around the world without re-testing and
re-inspection.

If a2 manufacturer obtains the Global Mark at e.g. CB3, he will have easy access to
other Local Marks via CB4, CB5 and CB6.
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Global Solar Certification - from Industry Point of View

First certification [participating scheme): | Next certification [other participating scheme)
= Mo further inspections

=  Initicl inspecticn and samipling
Testing = Mo retesting (supplementary tests may apply]
i i = New certificate | fes)

Global Solar Certification makes it possible for manufacturersto utilize existing local

certificationwhenobtain other localcertifiation
LN, Xm0
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Credentials Matter

SOLAR RATING
& CERTIFICATION
CORPORATION

Qualityisquiet. MISTAKES are not.
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« Web: www.solar-rating.org

 E-mall: srcc@solar-rating.org
|lhuggins@solar-rating.org

o Office: +1 321 213 6037


http://www.solar-rating.org/
http://www.solar-rating.org/
http://www.solar-rating.org/
mailto:srcc@solar-rating.org
mailto:srcc@solar-rating.org
mailto:srcc@solar-rating.org
mailto:jhuggins@solar-rating.org
mailto:jhuggins@solar-rating.org
mailto:jhuggins@solar-rating.org

