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Impact of unglazed collectors on the required
ground heat exchanger (GHE) sizing and the
capital costs.

From: Odile Cauret, Michael Kummert. 2011. Potential of solar
assisted ground source heat pumps with unglazed solar collectors for
French office buildings. REHVA Journal, August 2011, pp 16-20
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Diagram of a hybrid GHP system with supplemental solar thermal collector
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Note: The central module could be a solar thermal collector and
the central and bottom modules could be interchanged



TO BUILDING

!

HEAT PUMP HT]
F
g o G
@@ SOLAR / AIR @5)

HEAT EXCHANGER

Q

=0

V1

O

GROUND
HEAT EXCHANGER

— ()

©

O

GROUND
HEAT EXCHANGER




Organic Rankine Cycle (ORC) power system
as described here: http://www.kcorc.org/en/
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From: http://www.bts-hvac.com/residential/l GEOEXCHANGE.html
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Configuration Economics

In addition to lower cost per ton of deep bores, lower costs for honzontal run-outs can make an
even larger cost impact on the project as well as reducing the need to use avault .

Graphic Courtesy of Jeffrey. J. Harrison, PE. The Blake Sroup
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Laying down a ThermalBank at Howe Dell School before the insulated foundations
of the building are installed.
The ThermalBank stores Renewable Heat directly in the ground — this is retrieved in
winter for heating.
ICAX doubles the performance of the heat pump by starting with a warm
ThermalBank instead of cold ground.

From: www.icax.co.uk



Summer Winter

Collector 4, Heat Energy Released

M

Insulation Layer

icax Thermal Store

2. Heat Transferred to Earth Thermal 3. Heat Released from store via heat
ore via Pipes transfer pipes

From: www.icax.co.uk
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We put water in its place

Home Products Drainage Solutions Dry Wells Flo-Well Kit

MODEL FWAS24WH

Flo-Well Kit

NDS Flo-Well® is a manufactured dry well that is an easy to install and sustainable
solution for storm water runoff. Flo-Well® units collect, retain, and discharge storm
water on-site, offering a gravel-free alternative to a traditional dry well. Includes 3
side panels and 1 lid. 24 x 28.75

© FIND IN STORES

OVERVIEW & FEATURES RESOURCES & DOWNLOADS
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Layout for perforated pipe
array to introduce water
below the spiral heat
exchange array



Layout of Horizontal Direct Expansion Heat Pump System

(4 ton sy stem ghown)
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Drake Landing Solar Community Site Plan

From: http://www.dlIsc.ca/
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covered by
polyethylene
membrane

115 ft

Drake Landing Borehole Array Side View




Drake Landing Solar Community

System Cost Summary

Item Cost (CADS 2005-07)
Solar Collectors 710,000
Installation of Solar Collectors 430,000
Seasonal Storage Borehole Field 620,000
District Heating & Solar Collection Loops 1,025,000
Energy Centre mcluding STTS Tanks 600,000
Total 3,385,000

Borehole cost is $37 per foot

With 10,000 square feet of surface area, the

borehole array cost is $62 per square foot

Source: Bruce Sibbitt, Doug McClenahan, Reda Djebbar, Jeff Thornton, Bill Wong,
Jarrett Carriere, and John Kokko. 2011. Measured and simulated performance of a
high solar fraction district heating system with seasonal storage. Proceedings of the
ISES Solar World Congress, Kassel, 2011.



Investment cost per m* water equivalent [€/m?)]

Investment cost of seasonal thermal energy storages

500

450

400

350 -

300

250

200

150

100

llmenau  ACrailsheim
= 1 A Tank (TTES)
Rottweil ATank (TTES) - study
Steinfurt Pit (PTES)
® Boreholes (BTES)
® Aquifer (ATES)
Kettmann- O Aquifer (ATES) - study
hausen (GFK)
4 Others
Stuttgart Hanover
A Hamburg
Bielefeld
a4 A
Eggenstein Munich Bertin-Blesdort
source: Dirk Mangold, 2nd Chemnitz e
International Solar District i ; A Friedrichshafen
Heating Conference, Attenkirchen (Hybrid) Ha:h:rsulm . Marstal-1 (DK)
Hamburg, DE, June 2014, " - Meckarsulm-2
http://solar-district- Bradstrup (DK) ¥ | o Potsdam
heating.eu/Documents.aspx L Crailsheim Marstal-2 (DK}
Rostock
100 1.000 10.000 100.000

Storage volume in water equivalent [m?]



Collector thermal efficiency
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Unglazed Array
or Cooling Tower Glazed Array

Unglazed Array
A@_’ or Cooling Tower ﬂ Glazed Array }—>

(a)
Unglazed Array Glazed Array
or Cooling Tower
(c)
Unglazed Array
or Cooling Tower
V3 Glazed Array

(d)

Unglazed Array
or Cooling Tower

Glazed Array

High Temp.
Array
(e)

Multiple Collector Types for either Heat or Cold



Solar Thermal Glass Facades with Adjustable Transparency - FLUIDGLASS

The collector panel is a combination of fluid and glass layers and a
thermal barrier. In this way an optimized configuration of the layers
can be assembled for different applications and different sections of
the building envelope. The basic element of FLUIDGLASS remains the
same, but the combination of the different layers allows wide
applicability and simple preduction process. For example: Shading
can be provided by tinted glass or fluid (fixed or adjustable). This
modular approach has the advantage to offer customized panels
depending on the user’s need.

Fluid Glass  Barrier
= e -
° W £l
Modular layer approach

In the most advanced approach, two fluid filled layers are
implemented in the glass facade. These two layers regulating all
energy flow within the facade. The fluid layer to the interior space
keeps the inside surface temperature just below or above room
temperature for heating and cooling, while the liquid layer to the
exterior controls the energy transmission by absorption of the solar
irradiation.

Summer day Winter day

*N o}

Basic operating modes of advanced approach with two fluid layers

Consortium:

Universitat Liechtenstein LI
Mayer Glastechnik GmbH AT

NTB Buchs CH
Tech. Univ. Miinchen DE
GlassX AG CH
Hoval AG LI

CEA-INES FR
Universitat Stuttgart DE
Cyprus R&I Center CY
ALCOA Europe Commercial FR
AMIRES s.r.o. CZ
Contacts:

Project coordinator:

Dr. Volker RITTER
University of Liechtenstein
volker.ritter@uni.li

Project manager:

Vaclav SMITKA, PhD.
AMIRES s.r.o.

smitka@amires.eu

Website:

www.fluidglass.eu

From: http://www.fluidglass.eu/



Check valve Inlet for cold collection
h

Outlet for heat collection

Glass cover for
rain. wind, and snow cold collection Channel between
glass covers
JJJ insulation
convection J

Outlet for cold collection
OR
Inlet for heat collection

heat convection

radiation Check valve
top glass cover

bottom glass cover
absorber plate Absorber plate for
heat collection
—_—
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Flat Plate Collector for Heat and Cold
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