Solar Thermal Systems

A cost effective strategy for energy reduction
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Manufacturer Information
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AET collectors are comprised of the highest quality materials,
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Coating on all Absorber plates.

AET markets its products under the trade names
- Morning Star Collectors (MSC Series)
- Alternate Energy Collectors (AE Series)
(U E &g el uinl B Sy s el mllHE SIS E o el IS o
- Solar Pool Heating (ESSP)

Strategic location: Jacksonville, Florida

- Access to interstate highways, rail connections, and a
deep-water port lll4




Solar Thermal

A mature technology providing 90% efficiencies.
The most cost effective and efficient way to heat water
- is with solar thermal.
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Products and Services

Crystal Clear™
Selective Coating
Absorptivity >.96
Emissivity of <.08
Molecular Bond




AE Series Collector

Wind load tested to
102PSF
Thermatfin absorber plates

30+ year design life

U Quick lock mounting hardware W




Distributor

Pool Panels (Eagle Sun) PV Modules



http://www.aetsolar.com/literature/W1750.pdf

Installation by Aegis Solar Energy (CT)
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AET Provides

Direct and Indirect
- Direct: potable water circulates through collectors

- Indirect: heat transfer fluid in the solar loop is circulated
through a heat exchanger and does not come into contact

with potable water




As a Manufacturer We Recommend

INtO a reservolr

through natural convections
More effective, maintenance free system

Eliminates problematic components used in other
applications/systems

Systems May Contain: collector(s), mount(s), drainback reservoir /
heat exchange DX drainback reservoir, differential controller w.
two sensors, one cast iron circulation pump w/ flange set, (one
bronze circulation pump), storage tank (with electrical back-up)/

heat exchanger storage tank (with electrical backup element), and
boiler drain.
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Pool Collector

Flat Plate Collector
Evacuated Tube
Comparing Technologies
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Pool Collector
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Flat Plate Collector
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Evacuated Tube




ASHRAE Curve

Collector Efficiencies of Various Liquid Collectors
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Flat Plate vs Evacuated Tube

Exception:
Flat plate systems do not work when used in a closed loop

with a boiler

Reason:

The return temperature to the collector is above the
efficient operating range of the collector so it does not
contribute any significant thermal energy. An evacuated
tube or concentrating system may be a better choice.




Flat Plate vs Evacuated Tube
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Insolation, Collector Yield [kWh/mZ]
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Flat Plate vs Evacuated Tube

",

Snow Build up on Evacuated Tubes (top images)

and Flat Plate Collectors (bottom images)




Requirements for

Site Survey
System Design
Ratings, Certification, & Local Code Requirements




nobstructe
Flush mount potential (residential)
Vertical height from roof to storage
Type of roof
Slope

Storage Tank Space

Pipe Run Considerations

Site Survey

Shortest route from collector to tank to prevent excessive heat loss

Can pipe be sloped for drainback
Size of the cold water inlet pipe
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Site Survey
Solar PathFinder

Used to determine:

Proper collector orientation

Shading analysis




System Design

Retrofit applications represent the
majority of solar thermal installations




Simple system sizing

RETScreen il www.retscreen.net

Solar Water Heating Project Module

F-Chart 1 www.fchart.com
Solar Energy Systems Analysis

SolarPro i www.mauisolarsoftware.com

System Design

Solar Design Studio

T,



http://www.retscreen.net/
http://www.fchart.com/
http://www.mauisolarsoftware.com/

RETScreen® International

Clean Energy Decision Support Centre Sy S t e m D eS I g n

www.retscreen.net

U

WwWWw.RetScreen.net

N T NR&TScreen International Clean Energy Project Analysis Software is a unique
decision support tool developed with the contribution of numerous experts from
government, industry, and academia. The software, provided free-of-charge,
can be used worldwide to evaluate the energy production and savings, life-cycle
costs, emission reductions, financial viability and risk for various types of energy
efficient and renewable energy technologies (RETs). The software also includes
product, cost and climate databases, and a detailed online user manual.0 source:

http://www.retscreen.net/ang/centre.php

Comprehensive, but initial support may be needed.
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http://www.retscreen.com/
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System Design

Residential Sizing Methods

Storage Capacity: Determine the size of the storage reservoir by estimating 20 gallons of hot water
usage per day for first two occupants. 15 for each additional. Consider average occupancy and
round up for losses.

Formula:
eT X woeltligihitl o] walt]elrd|ii]inlilgeall piler| TS (18] 8]4])

A well-built flat plate collector will produce 1,000 Btu per day per square foot and size accordingly
(example: an G4 1G] D 1 L{OB] | 1cl o[l ik (alr|lili{4 (O FE ] girlo

Sample System Calculations:

T I anl (|8 B
Storage : 4 person family = 70gal, 80 gal tank needed
Desired BTU output [ D6, [/1R

Collector HHTTCHZ2IDL A X8O ]| 6] 4]t /




- 3 gallons of storage for each ft2? of collector
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System Design

Residential Sizing Methods

Estimate collector area = 33% of floor area (varies depending
on building size)
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System Design
Residential Sizing Methods

- .80to 1.0 Ratio of collector area to pool area

- 10°to 15°rise in pool temperature (from ambient conditions)

- Installed Cost = $20/ft2 of collector area




System Design

Electric Back-up:
Clean
Inexpensive

Natural Stratification - element can be placed inside storage tank

Natural Gas, Oil, Propane, Liquefied Petroleum Gas:
Complex
Require 2 tanks (space consideration)
Boilers heat from bottom, stratification not possible
Solar functions as pre-heater for the boiler




Ratings & Certifications

Fire Resistance
Example: California State Requirement
- Tempered glass required

Tax Rebate & Incentive Qualification

Federal Tax Rebate are available only for SRCC certified panels
(solar-rating.org)

- Utility incentives may have additional requirements such as FSEC
certification (FL)

- Local requirements are listed at: dsireusa.org




General Guidelines

For small systems with less than 1000 gal storage, itis sometimes more
cost effective to use smaller tanks in parallel than pay the price for a
custom ASME code tank with liner, manholes and mounting. The use of
smaller tanks may help getting storage through a cramped door opening

iInto an equip room




Solar thermal projects are most successful
when consideration is given to system
design prior to building construction.




