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BIPV  building-integrated photovoltaics ¥ £ 2 5§ — & 1k,
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CHP  combined heat and power # # B =

COP  coefficient of performance £ & % %
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CSP  concentrating solar power % ¥ A [H & # % &

DC direct current H i &

DHW  domestic hot water 4 & # &

DNI  direct normal irradiation & %45 % &

DTC differential thermostatic controller £ 418 78 4= #| 2

ELCC effective load carrying capability 7 %% #1 f7 A #6 4
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GHI global horizontal irradiation 4 Zk KT & %15 B &

HDDs heating degree days #E H, AUA B2 HXXR T F
EMpENES, 1REENEERENE FHEERBRRKICH
FEHRHK

HDPE high-density polyethylene & % & % 7. %
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[EA International Energy Agency [E FF & 78 &
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LCOE levelized costs of energy F3# L. & # & &

LEDs light emitting diodes & # —# #
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MD membrane distillation f£ & 4%
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MESoR Management and Exploitation of Solar Resource Knowl-
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MPPT maximum power point tracking & & 37 & & 8 35
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nm nanometers % ¥k




NREL National Renewable Energy Laboratory E X 7 & 4

PCM phase-change material #8 7% # #+

PEX cross-linked polyethylene % B 7, 3%
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PVG-IS Photovoltaic Geographical Information System 7 1 #f
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R& b Fn KA A E

RO reverse osmosis R 5%

SHGC  solar heat gain coefficient (US) A ## # 2 H

SOLEMI Solar Energy Mining A [H &£ & & 7 %

SPH solar pool heating A [H & vk 3 34 & 4

STC standard test condition #F Il iX & 15

SVTC  Silicon Valley Toxics Coalition % 4 % 4y % &

SWH solar water heating A P # # & %

THERM Two-dimensional building HEat tRansfer Modelling
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UV ultraviolet %4+ %
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W/m’: watts per square metre /%’




FEF

GERRIE
g(’g BT -ecromreeonansnsansssasnanesen sessenonssssnsassaresans samees 1
1.1 AT sovssvsasnsesnnns vossuneimoness sessaemssssvess niannes spwses 3
1,2 k3R il cvesssoronsns consanssmunsamsenossananns sos sone an 5
1.3 JE4E K FHAE ceeverrmmrmrnreaimnii 14
1.4 RS ABMEIEE oo 22
1.5 BefE  ceeerencciii e e 23
B SLAE eeer e 25
ge’ﬁ BWENFEAPABERRIL --ooovermmrerermermermemmmiinincenans 26
2.1 BEFEKJRM cooeerrmerrrmniiiii 28
2.2 BREIRZFE e 3]
2.2.1 MIREH B coeerererrsersimisiniiniii 31
2.2.2 KM BR svrorverreossorososesassssnnsassassraseses 33
2.2.3 YHEEE ~oreeenerereomsssrrmmurasnsonnpasavisarsaanasss soe 35
2.3 HAEBEBM oo 37
2.3.1 FIEBEMG -oorveevosssssninsrismsissisissnrssies soeses 37

2

3.2 BAEREME sosssrcorvesssvrossosrinsasansnevsesss souses 53




APREERE R MIREL

gé,ﬁ KBHREHRIKER +oooovesrsssrrsrcnmmvionssnnenansaassane 85
3.1 ATAEER K ARG E BT E coeeverrrveneremnnmn, 88
3.2 ATAGEH KB TAERID coovvererenreniin, 90
3.3 HARKBUR B ELATHCE T ovvvrevrmermmmemmneennnnn 91
3.4 KMAAEEHRBAER 92
3.4.1 FHREHRE v e 92
3.4.2 WA ATIERAE oo 96
3.4.3 ERBEHRE i, 96
3.4.4 BAYMBERE s 102
3.5 ATHEEM AR AL AGD FE rooerenrrerrmmernnetinniieenenn, 104
3.5.1 MHRERG (BERBRLRRE) oo 105
3.5.2 FEFHR BLL ceereenreereeriniii 106
3.5.3 HAEA BB ceeeeerrrenrer s 107
3.5.4 [HEET B YL coeresrereresssssasirsoiinisnnensiseisssaseses 107
3. 5.5 U IR B orerveorves sss suesurenerrvmnamunnonos sesnans oon 108
3.5.6 EHEAE ZGE LT e 110
3.5.7 FHRAEMEMRBAKEL  oovereerereersmrasnnnns 110
3.5.8 HRBABWEL rroeeooeemrmerorsisnsessnenssseonees 114
3.6 EH I AR e 117
3.7 AR TR o rerreoreovurvermresorvs vessvss sueves soassrans 122
3.8 KEAITH B e 123
3.0 ATAGLHAKAGRITE oorrerrerneermneeeren, 125
3.9.1 EFHBEBEE ooererrerrrr 125
3.9.2 A e 126

3.0.3 BGBTEAE orrerrrrrremreeseemsrnnnensennneens 126




3.10 KEEZEEIL AL +oreerrrrrrerenrrnrinmiiiiie. 127
3.11 KB BEAE R L -oovveerrrrrerrmrri 128
3.12 BAXKMEERE o 128
4, 13 " SRR A I B P Fvhes e entins B clanr b asenst 130
3.14 K TAEEHIA cerorssirnimiiiiiis s esaas s 131
3.15 KR RIETE ceerccencrrniiiiiiiiiii e 137
g@ B OAPHBEBEEB IR - ooovvveeeromsoneesnssnnanesssraasaans 139
4.1 KRB EE oo oovcnioniiiiiiiiiiieiiiienincesanens 139
4.2 PR REA KFAEEARIE B Lo cerereerrrmmmnnrenerinnennes 140
4.2.1 BEEBH AL -oreeererrrerenniianininiiiiine. 140
.23 REBP BB eoevinmmaessie s tistissesensasse 145
4.2.3 EH 44 4% - 9L X (John Canivan)
T N 147
4.2.4 ZEBoH:. XERFTRENG-—IRFIRE
FH R AT coererererrrrei 149
4.2.5 T A KFHAE AR oo 150
4.2.6 éfx‘tm?}k ................................................... 152
4.3 E&trgﬁg;ﬁ}‘.ﬂi ................................................ 153
4.3.1 £64#: 287 5% 4 (Friedrichshafen)
R T O UUR 155
4.3.2 EOloM: BEE - ZTAEBEHE oo 156
4.3.3 AMGRAEBERBELHBEZL -oeeeerrennes 160
g@ ZF OAPRBREEMIEREI - rvreeeereee oo enineenns s 161
5.1 HRFEARTFT ARG cevreereirnniiriiieiiniaee, 161



KRR ARMIRES

5.2 RBEE sreccsrrassennnsoseenisiasnssasressasnnsssnssssssaensens 163
5.3 ATHBEFMEDE ccororemorsnncnsinnonsactionasisoesonssosssncenons 166
5.3.1 %;’g%ﬂg ................................................... 167
5.3.2 WKHERKME FRE oo 167
5.3.3 TR AL FEE oo 168
5.3.4 [ ERAKMEEE TEE 168
5.3.5 A PHEE T IBYE -ovevvvermrmmmommmnnmnnntenieternenannannns 169
5.4 KFAEEE R KRBT -oooereremrsnssrcrrnmnnsnineiniiinionns 169
5.5 K FABEEE c-oorereorevoornosseasoscnstsasecsesttosstsasssnnoasrens 172
5.5.1 IFFE I «ooooeveemmnriniiimiiineniiiiieeeia 173
5.5.2 A PHEE BRI JH coevverereremmmmmmerneniiian, 173
5.5.3 A ceeeeeeerrereni e 175
5.5.4 BT cecerrereere i 176
g@ B ORREBH e 181
6.1 HARE BB E AN oererreeeremnrressmrneesasieesiiraennnaaeeans 181
6.1.1 HARBEBEET F -orvvereoroesssonsorasssnannasonsns 182°
6.1.2 APHEE W B TAEBE I oooeerrereririienieeane 183
6.2 HAEB BAEG T coeverrernnrecanisistiiniiiiitiiiseteaiene 192
6.2.1 HFMBH EY -orereorereersrssenssiiniintciiiniionianans 192
6.2.2 BE—RALEEEFRRBEL oovereereeenees 210
6.3  RARELE ceeeereeeeen s 215
6.3.1 BAEHX vevrerreerenrin 215
6.3.2 BAFEHBFEREWE F e, 218
6.3.3  BL I Ay coeeverereerererrsiisininiiiii e 221
6.3.4 EETFEJE --oereererrrrrmsnenoniii e, 222



6.8 AW FE coemcmmioaeses iinossanrasiisiiinies davbsbasboneteasarns 223
6.4.1 IEHBE R YL coovrreeereenmnsssenimiiiiinitiisenen 224
6.4.2 FARKREIEFFABAE - oooeerrrrnninnn. 226
6.4.3 BHIRIR B B cvossvasesossssssanernsasnimvarsvsinsssvesose 226
6.4.4 HARB BB PAE cooeveeerrmmmniir 230
6.5 HARE BAGETIE rovevosserasesraesssrnmisanmsesnsnmssesneeses 230
6.6 HARE B AIRIEB B oA coeererremnecrmniririniniian 239
6.6.1 BE T E YR --ooveorrersmronsessrasunirarensanssnsasanenns 239
6.6.2 AKEETIE WP wrserssensansmesssnsasesinsnaoses 240
6.6.3 IMITFATE GBI L eereeremnerinini. 241
6.7 FHAKEBHE AR oo 242
6.7.1 ZR AL AT B Hy oeeeeeee e 242
6.7.2 HHBERKPIEE AL e, 243
6.7.3 EAMBRH LA HEELRER oo 243
6.7.4 WABAFE MG RIIA  ooveeeerrrnrmmminnennnnes 244
B TR ceveeereeretni e 244

g@ B OIMITRIRBE -ocoevesorcnensnssanniiiiiiinsnssosssesans 245
Tl BERAR BB cooerevrersnmirosnicrronisscinressonnarorsssrsanes 245
T.1.1 BB L -oeeervvrnmsssintommmmiisinisiiiaiiine 247
T 1.2 B P Y oovmossevveesosmrsovnmnsvarsrnsnasenonsensssavsas 249
T.1.3 KB E oooverermmeminiiniiiiiiiteaiioe 251
7. 14 B B ovsensrsvunsrersesinss smmewnsussmsmopssssesnsma sansss s 255
T.1.5 B B coorroeeevmensssicnsiinentmisiiiistnsiasietanenns 256
7.2 A ARERGIEI cooeoereromnmmrreeniisiiniiiiiiiuiiniaeiae. 256




REREE

7.2.2 B FEER eeeeerrrrerr 259
T.3 B ceeceereren e 259
T L1 S AN SR S-S 261
7.3.2  HEF e 261
T4 ZF B wreorrornsenssorestrormstottostostasessassassnsonsonassns 261
T.5 TRAFB LR -eereceerresteeriiinenitiiiiacititiiitiiastesansness 263
TG alvAY B P sevrsssansaonsmrensansnnns esnvatanieananaansasran sosaas 264
T T SRR IR veemmenme e omen i emnimeane T as S s enh ool 265
g@ B TR PHEIR I <o o coesrsnmsmsnssnssonasns sorisnsn 266
B.1  RIEI dk svsvssssisovnianse ssecessomnoivashusss Sanses sesmaesnsns 267
8.2 TAEJRIE ceeeveecrrercreiirtiiii s e 273
8.2.1 HUMTH R B L werrrreeerrneersnnmssrsensssessinenanes 276
8.2.2 HMIEERRKEE (LFR) ceverermmnrnimininininn 278
8.2.3 HAEREFILR R G rrerrrrrrrrerrsrrnansrinannnne 280
8.2.4 WM EBR R YL orveverreremrssernuniniitiniininiiiinn 282
8.3 ZRBA B AR ccerreererrrritiiniiii e 283
8.4 CSPiEFIMLIK -overerersestosnssnorssesturastesasssasnnecnscsnns 284
8.4 1 WEEEBITWIR B vomercereromssonnsss sonnemsssassre 285
8.4.2 LB AE coeereerrssescrnissictronnsissotnssnrannassassene 286
8.5 KBTI covverrerrmerriniiiiiii 287
8.6 B THERIE ccovernnivereniinsenssemsonsrannsssvoniiiasinnasssnerans 289
8.7 B B W eavissenvesnestion oSS ST S 290
g@ W BUEE -ooooorermenressupresnessnnsaressss sisnmessnnmiessessars 293




0.2 JHE AL G HRA B AR A vveerrrnrerrmnereniisiniean 299
ggmg KPHEEAR LA BITIR ovevvreeerrereemerneenneesinnns 301
10.1  FTHAEIB B oovvereererrrmsrinnii 301
10. 1.1 MESQR sevsercessecssossesanssnasasasassasssesansonsrasne 302
10. 1.2 HelioClim-3 --cesesrerereseocoscscersnnsasasensssssssns 303
10. 1.3 PVGIS F1 PVWatts  ++ceeeeeeeeenserrseennimnieieunnns 303
10.1.4 NASA LXTHRARTABEHKEE - 307
10.1.5 METEONORM -tvereeceecusraseonensnassuosncnoseacascss 308
10. 1.6 TRY crveesssesonvaasnesssonsssssonsssonsnssanosnosnsessis 309
10.1.7 B (degree days) — -weseseeeesessmninininenninn 309
10.2 RAL LR coverrreerrmmmnrmmiiri . 312
10.2.1 EHATFRRBEREBE ooovrerrmrscrnrnacncnsansn 312
10.2.2 ZHAREEBHEER ooeveemrmnemmminennnsnnes 312
10.3  EPRIF B cevveereremrmnnnine e 313
10.3.1 H e, S e R 313
10.3.2  ZEFE  cererrerereeiiei 313
10.4 AFE T E  ceceveerresermrimmmm e 313
10.4.1 BSol sesssesssssnpmosnansanneasnesnsnsssonesasssssnaaneves 314
10.4.2 DAYSIM  ccoreccereecucnnratescnstnsassussosssionsasonss 314
10.4.3  EnergyPlus «+eeeoeeereeessssneesinmnnis 315
10. 4.4 DASTPVPS ceerrecrrescracasarossisnsvenssnsosasenncres 315
10.4.5 DesignBuilder —«reeeesssssssseesmmiimiimiiiiiiinees 316
10.4.6 Design Performance Viewer «w«etetesessessinmmennn. 316
10.4.7 ECOLECt +-roreveresesssrcesosastonsastosssinsssissorssonsss 317
10.4.8 Energy Design Guide Il +eeeserreesssmessnnnannnns 317




KPREERARMIREE

10.4.9 ENERGIEplaner -+-eseoesveeeeesssniniiniiinenininn, 317
10.4. 10 ENERGY-10 cecereecvcerenruceceucencnneeaencancanens 318
10.4. 11 eQUEST  «eeeeerennsmmmmmmmniiiiiiiniieiieieieeiens 318
10.4.12  Green Building Studio ««-+s+seseererseeeeneeeniniinnn 319
10.4. 13 IDA ICE -ceveevecereecncrnensencesmnensaemecnenncennes 320
10.4. 14 Virtual Environment secessessssesesasasssssnsasssnss 321
10, 4 15 PHPP eowsesosnsnsossoesaindisnedsonscossorassinosonsbs 321
10.4.16  Polysun  seeeeeeseersreemenimniniin 322
10.4. 17 PVsyst «eeeeevvenmrmmmuieeiniinmeii s 323
10:4. 18 PV % SOL sovsusmsnssonnwsasss vssssmessnnsasnss svoonsonsns 323
10. 4. 19  RAdIAnee ceeeeeeeeneeersemmeienmeerieeerieemeeee 324
10.4.20 TRETScreen: sesessssssssssssssssssesas sisnosesvsnsssaons 324
10.4. 21 T % Sol +orvrecsariosorsramnssoaiossmesss soonenessonsnovens 325
10:4.22. THERM seasssssvasivevsuavasssy sisissswensvessonsensass 326
10.4.23  VisualDOE  ceevecererreiemamuimiiiiieiieininenn. 327
10.5 ZHE TS5 ERREBRFH@YT o 327
10,6 KABEBALD woroovmoereroreres o vorsresemnmmsasssasesenass 328

10.7 A B KTAEEIZEAT T AL wovevvrrererm 328




