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e Technology Roadmap: Energy-efficient Buildings - Heating and Cooling Equipment
[IEA 2011], page 5: Key Findings


http://www.iea.org/publications/freepublications/publication/buildings_roadmap.pdf
http://www.iea.org/publications/freepublications/publication/buildings_roadmap.pdf

UNEP 5Lls o slosbl Guodigad) @ Js - GLb) G dslyod) deucaid] d3U)l puod

duoainJl d6UAJI AT 13Lo)
¢ UicVu ayjljall

Say)l )l dgupdidl A8UAJN wlédas @.mLo

O—e 957 (a‘ml = (d)_J.LI) (a‘mw u.?L.wJ‘ <Ll p—asSs g o W| 4_4)|)?J| u[.qun»U 6“*")‘” eld.m_.wyl
@ LauSys ] dwnid) d_SLEJb Ot c)_eyl 8348 30(85%) elasl Ll ol & w2y LA_QJ d o3kl o 8lgUl
WI 2s &Sl Glasl) disLudl olk) 589 dousaiud!) doyylyodl dwnid) JaBlglll das SUg &psall J3LL
Lode L8Lal) dwndd] 4 ylodl 8y0 il Gedw 2011 ple § OB udd 2 Uil o oaty LS Loyl § JsT 3 SJ)
LB Jite 6yl 2,2V b 88 179 dsdual) & y)yod) dwndd) JaBlgll 8)8 (o 47-3 pusitus LS . Jlad! i § COS

il o yalls deliall d8uwlly du3S,bl LoVl

2011 ple & Loas Lol oLkl gl 8508 gosb¥ 3ods IMs e Lyl dntd] A3 doalii @5 12 US2)
[IEASHC 2013] Lyolady) ddhib) Cows

100% 5 o 1% . 3% 2% o 1% b
’ 8% 505 8% 5% 3%
) 90% | % o g 18% -
duloc uuionh o dioag) Spal . A A o o1 .
(Lol 305 dyoul dyjlin 80% - .
0% 57%
USW elo ) dgajo puioid oA o0
(Jjlio 6ac of Jjio) dioaig 60% -
50% +--199%
Gusslio IR 40% 84% g%  81% 8% 78%
(elole Wliitiog Al (Aluto 6ac ) -
30% - -
R % 429
6wl 13 (LAl olo Ui oA 20% "
6anlg 10% 4
0% j ! T T T T T T
Wiiwgl  Glyedl Lyl laclo il Gpall woin sl Lol huwgllguidl sl
Iaj\yjoug  6anioll  Ayigll Gl Al Lyl Ulotl
laifhg
Ulgulig UulWig aialg (uall 1aclo Luwl Lt ollg Uiy il ol
519 g @gril il g ioUlaLaivl A Lol O30 Uizl Ol Lt} sy o] Ul b woUl @il

dudly cdeluall 8y, o) ddos) 8y SI OLS I 90339 (L;g)gl $ bl Oliuhd) o= 3y S dwd 29-29 sl
@.blm&..@p@ (47) g 3o Sp20 @wwd_‘.sdl)_:y&_ilg Wl .,\_))u.Ugl Sl ;Lo}U 43S,4
ul o—§—€3 i) A3 (0 d)_a-L‘ ol L ELQBJ e 3uousdl o)_epﬁ,l O 907 - )«Sl J=-gd q_;)_?}” (LLsz.H
eJISy (oSLukl § duoaid) a.eU:Jb oLkl (s o)_e,yl 0 diuds sl l_uu)sl dl.o_wg b wsl G e Lahie RS
J=e) dslel) dl.m.U 31 (Gobd)) o) Oleusld l_aJl o ;wyl dou=ie Jilial Lol o2 ‘s_le odag by Sl (;_h..U

(ol



UNEP :5lls oo slombl Guvdigad) @ Js - GLbI G doylyod) deucaid) d3Uall puad

3la)) plasetal Lypdmy bty 3] .Olsy )l Laasls -l dwaisd] OLalia¥) ] N L)l gLyl s5m) ol Ses
Laslasyl -l GLabl of Oladiably of doslecd) of dsliall GLAI sbiztwl dumuzdl GLl gz & @)n,zn dn )]
! 3e 27 o sl

@ Slial) oo odasdl LIl @ RES I L_,_.JI odag doeyh) dewnidl adlgl b 88 p i odel 33;lg) L
(Ll_sz.!l Lol e

(O)l)_? d._?-)b J_Sl Lslw OL_m EL.QSI LQAIJ.?—&_M‘ o—§-€ k.a—‘J‘s d._z?).U J\.._C h_9|‘9ﬂ| u_m ua_>)§” WI b—SIB,UI
Engls] SN, gy iS5 (3% Jls>) 0 58 ekl s 013 (Al 3L oo bl 8y 383 Lyolimas
e 507 s FSY dmor bl e i wnd] JaBIsl) A s oo 3hdls dlomid] S0 pals Tuilysosss WIiul (-6 s

) do )y L8N 8508 oo

L.a;l fMS (d_.uOLPLL‘ u:...«.fzm) cL.&b)Jl uL.n.Mh..U &.w‘g Sl d_s d...ulge_” WI ,h_slsln Codsxiwl 489
Jgo Ologlel! e du3hs (JJWl 1is FUAS oaid s 48 IS mag duSudly doyload] QL) § dsdud) 1Y
(Solar Air Heating World Industries Association . http://sahwia.org) &390 )_lml dsdd) od o

&alrog AuoLA| Wiclyd

e Technology Roadmap: Energy efficient Buildings- Heating and Cooling Equipment [IEA
2011], pages 19-16: Solar heating and cooling applications

e Solar heat worldwide: Markets and Contribution to the Energy supply 2011 [[EASHC
2013], pages 40-38
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e Solar heating and Cooling for a Sustainable Eneegy Future in Europe. Vision, Potential,
Deployment Roadmap, Strategic ResearchAgenda [ESTTP 2008] pages 15-14: The
unigue benefits of Solar Thermal

e Technology Roadmap: Energy-efficient Buildings - Heating and Cooling Equipment [IEA
2011], pages 7 and following: Benefits
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According to survey by IEA SHC Task 41, see IEASHC 2012, p. 21 5


http://www.estif.org/fileadmin/estif/content/projects/downloads/ESTTP_SRA_RevisedVersion.pdf
http://www.estif.org/fileadmin/estif/content/projects/downloads/ESTTP_SRA_RevisedVersion.pdf
http://www.estif.org/fileadmin/estif/content/projects/downloads/ESTTP_SRA_RevisedVersion.pdf
http://www.iea.org/publications/freepublications/publication/buildings_roadmap.pdf
http://www.iea.org/publications/freepublications/publication/buildings_roadmap.pdf

UNEP :5lls oo slombl Guvdigad) @ Js - GLbI G doylyod) deucaid) d3Uall puad

lea.Jl ‘_)9_5\) Ql) U )J‘gpdlg (Wl s dg.lp:)l a_n d../.«.SL.Ll ul_s‘- o8 o e = 6“"“““’ lem) dolazsyl
ol O-Sg oledl LS $ (s JL».J S5t WLJI Glaad) f))l_)l J_JSA.J‘ o9 J.Jbba.el Syl WI
(OB Slwwse Jn) doll 3| dale)l Glag)l U8 jo Lyguss == Lo LJL; U_Jlg dowls dJUI )ﬁlspe.ll el

&alroq Auolal Wiclys

Solar Thermal Action Plan for Europe/ Heating & cooling from the sun [ESTIF 2007
e International Energy Agency (IEA): Technology Roadmap - Energy-efficient Buildings:
Heating and Cooling Equipment [IEA 2011], pages 35 ,6: Issues and Barriers
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e (Guide on Standardisation and Quality Assurance for Solar Thermal [ESTIF 2012a]

e Technology Roadmap: Energy-efficient Buildings - Heating and Cooling Equipment [IEA
2011], pages 44-40
Technology Roadmap: Solar Heating and Cooling [IEA 2012], page 35-34
solarthermalworld.org/incentive
solarthermalworld.org/content/database-building-codes-24-individual-regulations


http://solarthermalworld.org/sites/gstec/files/policy_framework.pdf
http://www.iea.org/publications/freepublications/publication/buildings_roadmap.pdf
http://www.iea.org/publications/freepublications/publication/name%2C28277%2Cen.html
http://solarthermalworld.org/incentive
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e Strategic Research Priorities for Solar Thermal Technology [RHCTP 2013], Appendix 3,
pages 63-62: Levelized costs of heat

e Technology Roadmap: Solar Heating and Cooling [I[EA 2012], pages 21-20:
Economics today

e Solar water heating techscope market readiness assessment [UNEP 2014]
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http://www.rhc-platform.org/fileadmin/Publications/Solar_thermal_SRP.pdf
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e Copper Solar Thermal Systems [UKCB 2010, pages 8-3: Solar Thermal Collectors,

Solar Thermal Systems
e Heat Your Water with the Sun. A Consumer’s Guide [US DOE 2003], pages 12-2


http://copperplumbing.org.uk/publication/copper-solar-thermal-systems
http://copperplumbing.org.uk/publication/copper-solar-thermal-systems
https://www.google.com/url%3Fsa%3Dt%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dweb%26cd%3D1%26ved%3D0CB0QFjAAahUKEwjxzYvEwczIAhVIGCwKHSnhD7Y%26url%3Dhttp%253A%252F%252Fwww.nrel.gov%252Fdocs%252Ffy04osti%252F34279.pdf%26usg%3DAFQjCNEQGpyBUuadwd0Bw8ZT5D8cKsJs0Q%26sig2%3DmAzO82taF_PSqXqTcaaRSw%26cad%3Drja
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e  Measurement of Domestic Hot Water Consumption in Dwellings [EST 2008]
e Copper Solar Thermal Systems [UKCB 2010], pages 15-12

rq


https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48188/3147-measure-domestic-hot-water-consump.pdf
http://copperplumbing.org.uk/publication/copper-solar-thermal-systems
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Dimensioning and Design of Solar Thermal Systems [AEE 2010]
Planning & Installing Solar Thermal Systems. A guide for installers, architects and
engineers [DGS 2010], pages 89-77

e Technical Guide Solar Thermal Systems [Viessmann 2008], pages 131-106: Sizing
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http://www.crses.sun.ac.za/files/services/events/workshops/Dimensioning%2520of%2520ST%2520Systems.pdf
https://www.google.com/url%3Fsa%3Dt%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dweb%26cd%3D3%26ved%3D0CCwQFjACahUKEwjPtdvZ1MzIAhXJjCwKHet2Asg%26url%3Dhttp%253A%252F%252Fwww.125books.com%252Finc%252Fpt4321%252Fpt4322%252Fpt4323%252Fpt4324%252Fpt4325%252Fdata_all%252Fbooks%252FP%252FPlanning%252520and%252520Installing%252520Solar%252520Thermal%252520Systems.pdf%26usg%3DAFQjCNEMrFeXp1kQKcAzSLAu5EcjtG2C5g%26sig2%3DJqueawCJQN79E0ijj9dzpA%26cad%3Drja
https://www.google.com/url%3Fsa%3Dt%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dweb%26cd%3D3%26ved%3D0CCwQFjACahUKEwjPtdvZ1MzIAhXJjCwKHet2Asg%26url%3Dhttp%253A%252F%252Fwww.125books.com%252Finc%252Fpt4321%252Fpt4322%252Fpt4323%252Fpt4324%252Fpt4325%252Fdata_all%252Fbooks%252FP%252FPlanning%252520and%252520Installing%252520Solar%252520Thermal%252520Systems.pdf%26usg%3DAFQjCNEMrFeXp1kQKcAzSLAu5EcjtG2C5g%26sig2%3DJqueawCJQN79E0ijj9dzpA%26cad%3Drja
https://www.google.com/url%3Fsa%3Dt%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dweb%26cd%3D1%26ved%3D0CBwQFjAAahUKEwiKjJ7u1MzIAhVL3SwKHQiYCLk%26url%3Dhttp%253A%252F%252Fwww.viessmann.pt%252Fcontent%252Fdam%252Finternet_pt%252Fpdf_documents%252Fbrochures%252Funiversal%252Ftechnical_guide_-solar.pdf%26usg%3DAFQjCNGWvMxxIL_EtubOfu9sUKFR-640rw%26sig2%3DndLKPsar4KO77Ph-fYzNtQ%26bvm%3Dbv.105454873%2Cd.bGg%26cad%3Drja
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Best Practices Manual for Solar Hot Water [AO 2011]

Active Solar Heating Systems Design Manual [ASHRAE 1988]

Risk assessment of structural impacts on buildings of solar hot water collectors and
photovoltaic tiles and panels [BSD 2010)]

Inspection Checklist Solar Water Heaters [Ecofys 2007]

Solar Water Heating. Specification, Checklist and Guide [EPA 2011], pages 9-4

A Really Simple Solar Domestic Hot Water Checklist [HPBM 2012]

Solar Ready Buildings Planning Guide [NREL 2009]

Yool Jolas
Wlalauillg pulsollg WilagAll

ij g_;LJ.b.yLl odn c;_hsmg ov\_awl d\_».-u é bLSS” ul_c A8l 3eLaS uL.J.bm O=e db}” el )_95.0 ulJ_LJ‘ J’\_Sl @
(L5050 9l 4o gud) LIS 8L I O 5| dwnisd) A8 (ptewcd] o) Bouzill) 3Ll = 39kl § zLSYI Ae
JLso) o=k Lowisg ¢ icb] @ 1Y ‘aldpu_.w‘ 8eLaS 8ol Judls - (sudadl) d3Ua vl_c el e =l A wsS
0959 QL~>§,| O S @3 313‘ «u)ﬁlﬂ dusall» = ug.]gbu Lo 3oLe J3Lit) uLMlg U\_\L..Jl RN PR W EN
55 9l dog33e 4.0[9) I8lgs plasiwly « 4.3.9!3,” 9l i wdl Jjs) S39,d) ud ylymdl Uyl plaseul J_,aslﬂ O

(Jddal S| plaswl P oW ol Bodwdl M ay) o)lj_ﬂl O Lol 9l (&

Lol ol Lol Léls dlin do 5-SJs «aoS) ol ddud] pol,eY d8Uall Dl jads Hlude o= Y oS
aol ct.._m».“” cLSthb oLLl OUlew d_,.s u_zuo‘ GAJ| L.u_uu” LN [RWrYY l.m,u:g J.._w.szjl uolj_cys eLo.m_w)U 4_.J),..L|
Bassded) GLbl @ LUl 3:LaS Slilaze oo GoY1 dodl ] Jg—osl) dasladyl J Lol

S LS 88 25l o JLEb) s e (305 dianatl) A3UIL oLkl Sl OLS (5L 50 datlly (g 3lg)]
3l 85316 3 b9t Ot oa dSld iz b dmy sy dslad] 3 UL oo Lima Litls sty O €W e
(Lapis baddly oL Sl 5Lsdl) dyadis)

L;l—c d_u‘;\.U ,ulyzllg u)_JlS...N 4_’JLQ.A 9« A8l 3eLsS uLa.Lb.m @_..h; dahie @ l_u.U ug_ULo&U ug_wJ..‘.g.U ,E:_Ewu
GLos oo dabail ole s cLal) ol oogils JLodl dmecays B3uoni] A3l g Lis] lisss a8l 5365 Ol
S o 0 Sg Laand o Olsiing GLUES

NUT- U T S &9« dasy gl @l_o‘ (Jadnss) 90 d_s)b_'z” dwnid) 438U G_EJ Sy 5-Se Gladl sc_l:uu é
Llie e Il o R é U_M.U Lolosd dalaily g La;l e Jomiin 085 (dlbl Jadased) (dudexkl) ulbg_ilb
eVl ol a5 Le l.Jch oy lyod) dunisd) d3La)) mo Lgbusdy Laeseys o3 @) dgudl] Gl doles
Bl hasly) e l.a;l Gty 9B 1iag Ly pos—ue 2t D ] Loy dadWI (g oall J 2o d_uJ.le ulﬁbok’l ol ul_c

gl / ddork) dalasVly ploll g Ldlgia st ool glosl o slo bl T Slowibl s OS5 a8 eldS e Bdes
Mymﬂ”.ux.&;s_et_“sﬂl_»bl&am WIuwlcmu_Jld_Ba_b@L; OLA_UW?_EJM
d_oua.]lvl_cb_bybl&“uulu_icu_a.’b

44)|).'>:J| wl a3l ul.c l.»a.ﬂ )Jy dl QS.G L:"Ib 4...&.0 RN SQ.«.AL»GJ dl.vs JS.a.u u)by u‘J.LJ‘ sy
)ﬁlss- ul_c JS—"’"U d_L;bSA LQ_&SS Lg,m &lg.»‘ 3‘ w ubu.m elmy Lols )ﬁbp bLo‘ gl ¢ «Jd o= )1.@93
.odel O)gSJ.U ‘}L"U @ L8l 8eLsS t_s|3.f @ JLd) JM vl_c \_é,»a.’l.«ay 03 g2 Slyey [ 3| 4_:JLA

O Dddasy LU0 Lodke dgz e 839> dolgis 03Lac]s Ja 8WI Lol o O 9 by il ody) = d9edl JLls

g)b_eJ‘ ﬁh_m_t,l bW (e Bouxie dwnds duylyo Oloud Hlas olze dogd Coo Ololgil) d=ile Ol S8
cLE.:.N Y

1


http://arthaonline.com/Word%2520Files/12.11BPmanual.pdf
http://www.solar-rating.org/commercial/
http://www.scotland.gov.uk/Resource/Doc/217736/0097116.pdf
http://www.scotland.gov.uk/Resource/Doc/217736/0097116.pdf
http://solarthermalworld.org/sites/gstec/files/Zegers-Inspection%2520checklist%2520solar%2520water%2520heaters.pdf
http://www1.eere.energy.gov/buildings/residential/pdfs/rerh_swh_guide.pdf
http://blog.heatspring.com/solar-thermal-design/
http://www.nrel.gov/docs/fy10osti/46078.pdf
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e Collector certification across the world - challenge or opportunity [FRITZSCHE 2012]
e (uide on Standardisation and Quality Assurance for Solar Thermal [ESTIF 20120]
IEA SHC: Solar Rating & Certification (Task 43) [[EASHCA43]
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http://solarthermalworld.org/sites/gstec/files/Ulrich%2520Fritzsche%2520SMEThermal%25202012.pdf
http://solarthermalworld.org/sites/gstec/files/standardisation.pdf
http://task43.iea-shc.org/
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State-of-the-Art of Digital Tools Used by Architects for Solar Design [IEASHC 2010]
Building Integration of Solar Thermal and Photovoltaics — Barriers, Needs and
Strategies [[EASHC 2012]

Needs of architects regarding digital tools for solar building design [IEASHC 20124]
Energy Systems in Architecture - integration criteria and guidelines [IEASHC 2012c]
IEA Solar Heating & Cooling Programme: Architectural integration of solar thermal
energy systems (online database) [EASHC39]

Solar Ready Building Design Guidelines for the Twin Cities [MSP 2010]
Architectural Integration and Design of Solar Thermal Systems [Munari Probst 2008]
Solar Ready Buildings Planning Guide [NREL 2009]

Solar Water Heating Project Analysis [NRCAN 2004]


http://task41.iea-shc.org/data/sites/1/publications/IEA-T41_STB-DB1_SOA-DigitalTools.pdf
http://task41.iea-shc.org/data/sites/1/publications/T41A1_Survey_FinalReport_May2012.pdf
http://task41.iea-shc.org/data/sites/1/publications/T41A1_Survey_FinalReport_May2012.pdf
http://task41.iea-shc.org/data/sites/1/publications/T41B4-final-27Jun2012.pdf
http://task41.iea-shc.org/data/sites/1/publications/T41DA2-Solar-Energy-Systems-in-Architecture-28March2013.pdf
http://projects.iea-shc.org/task39/projects/default.aspx
http://projects.iea-shc.org/task39/projects/default.aspx
http://mn.gov/commerce/energy/images/Solar-Ready-Building.pdf
http://www.nrel.gov/docs/fy10osti/46078.pdf
http://www.retscreen.net/ang/textbook_swh.html
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e Business models for renewable energy in the built environment [ECN 2012]
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e Finding an Installer [EST FIND]
e Planning permission, finding an installer, and making the most of your system [EST
PLAN]
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e (CSI-Thermal Program Installation Inspection Checklist [CSI]

e Solar Thermal Handover Pack Information [MCS 2012]
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e (uide for Preparing Active Solar Heating Systems Operation and Maintenance
[ASHRAE 1990]

e Operation and Maintenance Manual for Large Solar Water Heating Systems for Florida
Schools [FSEC 1991]



http://www.gosolarcalifornia.ca.gov/documents/CSI_Supporting_info/CSI_Thermal_Inspection_Checklist_Combined_SF_and_MF_Commercial.pdf
http://www.microgenerationcertification.org/images/Solar_Thermal.pdf
http://www.solar-rating.org/commercial/ommanual/ASHRAEOMManual.pdf
http://www.solar-rating.org/commercial/ommanual/ASHRAEOMManual.pdf
http://www.solar-rating.org/commercial/fsecdocuments/FSECConsiderations.pdf
http://www.solar-rating.org/commercial/fsecdocuments/FSECConsiderations.pdf
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