Index

a

absorber—reflector tandem concept 168

absorber

— application 203, 204

— coatings 73, 76, 77, 168, 204, 332-334,
337

— cylindrical 59

—design 229, 230

— geometries 76

— made in PPS 341

— material selection guidelines 202

— optimization 291

— plate risers and manifolds 75

— temperature measurement 109, 110,
367

absorption

accelerated aging tests 362

accelerated lifetime testing (ALT) 332

activation energy 339

air collector 20, 45, 54, 55

— scheme 18

— system  224-226, 229

air conditioning 29

air mass 4

albedo 6

amorphous thermoplastics 144

— characterization 141

— glass transition temperatures 144

antioxidant diffusion model 199

antioxidant packages 199

anti-soiling additives, drawback 269

anti-soiling effect 268, 284

anti-wetting phenomenon 269

application of current standards

— high-temperature tests 360-363

— impact resistance test 365, 366

— internal absorber pressure test 359, 360

— mechanical load test 363-365

aquifer thermal energy storage (ATES) 48

385

Arrhenius equation 250
atactic polystyrene (at-PS) 143

b

black body 4

black fluid 115, 116

borehole thermal energy storage (BTES)
Brookhaven collector 224

c

calcium carbonate scale 199

CAMPUS® (Computer Aided Material
Preselection by Uniform Standards) 212,
213, 216

casing 80

— of flat plate collector 80

— materials 80

Cassie—Baxter model 273, 274

CED, see cumulative energy demand (CED)

cermet coatings 168

chemical resistance 216

chemical vapor deposition (CVD) 267

coefficient 114, 115

collector mounting structures 80, 82

— fastening system 82

— mounting structure 81

— roof hooks 81

collectors, see also flat plate collector (FPC);
glazed flat plate collectors; metallic unglazed
collectors

— collector efficiency, calculation 287-291

— conceptual design  287-299

— cross section 311

—2D/3D model 296

— deformations 287

— efficiency factor 255, 262, 288,
290

— calculations  287-291

— flow optimization 291

Polymeric Materials for Solar Thermal Applications, First Edition. M. Kohl, M.G. Meir, P. Papillon,

G.M. Wallner, and S. Saile

© 2012 Wiley-VCH Verlag GmbH & Co. KGaA. Published 2012 by Wiley-VCH Verlag GmbH & Co. KGaA.



386

Index

— fluid dynamics optimization in polymeric
collectors  291-295

— absorber optimization 291, 292

- non-rectangular collectors  292-295

— header/manifold 312

— and heat stores  301-317

— internal stresses 287

— mechanics  295-297

— temperatures in  107-114

— thermal efficiency 312

— Von Mises stress 298

collector types 14

— distribution, worldwide capacity 19

— European market 25, 26

— global market development

— global market forecast 25

— market share 18

- resources 26

combisystems

— materials

— mounting system 89

— reference 94

— used in components 88

— weight of components 86, 88,
90-92

commercial-grade buffer stores 232

commodity polymers 248

compound parabolic concentrator (CPC)
collector 60, 61

computational fluid dynamics (CFD)
297

concentrating collectors 1618

contact angles 270, 271, 273, 274, 275, 280,
281, 283

conventional collector designs, material
substitution in  222-224

creep deformation 244

cross-cut tests 334, 335

crosslinked polyethylene (PEX) 94

cumulative energy demand (CED)

— for mainten

— yearly inspection service 101

— for production 100

——assembly 101

——piping 100

——transport 100

22-24

86, 95, 96

287,

97, 100

d

degradation

— indicator 333, 335

— mechanism 328, 335, 337

— polymeric materials 147, 189, 338
— UV degradation 204, 279
desiccant cooling systems 44

DHW), see domestic hot water (DHW)
diisocyanato hexyl (DICH) 280-282
direct solar radiation 4
dispersants 170-174
domestic hot water (DHW)
— boiler 225

—load 38

— preparation 93

—— for multi-family houses
—— polymeric system 93
—— for single family houses 33
- production 332, 333
drain-back circuit 39, 42, 116
dynamic system test 124

39, 40

e

easy-to-clean effect 269

elastomeric membranes 239

elastomers 129, 140, 146, 237

electromagnetic radiation 3, 4

energy flux 255

energy payback time (EPB) 97-99

EPS, see expanded polystyrene (EPS)

ethylene-chlorotrifluoroethylene copolymer
(E-CTFE) 204

ethylene propylene diene monomer
(EPDM) 80, 221, 229, 343-345

ethylene vinyl acetate (EVA) 146

— copolymer 140

European Solar Thermal Industry Federation
(ESTIF) 26

evacuated flat plate collector (EFPC) 16

evacuated tube collectors (ETC) 16, 22

— categories of designs for evacuated tubes 59

— characteristics 58

— heat transfer fluid flows

— market trends 22

expanded polystyrene (EPS)
238

extraterrestrial solar radiation 4

59, 60

84, 85, 131, 233,

fiber reinforced polymer 165

fillers 149

finite element method (FEM)

flat plate 22

— absorber 292

— market trends 22

flat plate collector (FPC) 14,15, 16, 18, 20, 45,
46, 74,75, 77, 86, 322, 337, 366

— description  307-309

— development of products 309, 310

— glazed flat plate collectors (See glazed flat
plate collectors)

287,297



— with overheating protection 307-310
— with thermotropic layer 310-313
flow optimization 291
fluid-to-fluid polymer heat

exchangers 205
fluorinated polymers
- films 332
—types 326
fluorocarbons 190, 204
fluoroethylene-propylene (FEP) 205
ﬂuoropolymers 143, 182, 189, 204, 326
— resin binders 279
fossil fuels 3, 13
Fourier-transform spectrometers
FPC, see flat plate collector (FPC)
fractional energy savings 102
frame temperatures 110

321, 326

323

g

geothermal energy 3
glass fibers 215
glass mat thermoplastics (GMT) 165, 166
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— commercially available 233

— inner design 234

polymeric liners 238

polymeric materials
290

— advantages 224

— application 228, 302

—— classification of polymers

— degradation 338

— drawbacks 267

— entanglement network 142

— freedom of design 291

— high-temperature performance 244

— homopolymers 136

— important group, based on organic
substances 135

— inner mobility 143-146

— integrated and multifunctional
applications 228, 229

— low heat conductivity 303

— material structure 136

170, 173, 176, 185, 268,
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33,38, 39,40,41,44,67,93,96, 100, 102, 201,
222,224, 227, 332
— cumulative energy demand 105

120, 121



— energy payback time 104, 105

— materials and masses of systems

solar energy 10, 167

— consumption 10, 11

— fractional energy savings fi,, 10

— solar fraction fy,; 10

solar heating systems 222, 235
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