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466910 b 837.6 121.5297 25.1826 1943/1/1
466930 | N 607.1 121.5445 25.1621 1943/1/1
466900 koK 19.0 121.4489 25.1649 1942/10/1
466940 HfE 26.7 121.7405 25.1333 1946/10/1
466920 =ik 53 121.5149 25.0377 1896/8/11
466880 i 9.7 121.4420 24.9976 2002/1/1
467571 BT 26.9 121.0142 24.8279 1991/7/1
467770 KRR 31.7 120.5234 24.2560 1978/7/1
467490 =Zrh 84.0 120.6841 24.1457 1897/1/1
467650 HHE 1017.5 120.9081 23.8813 1941/11/1
467530 | [AEELL 2413 .4 120.8132 23.5082 1933/4/1
467550 Eu 3844.8 120.9595 23.4876 1943/10/1
467480 € 26.9 120.4329 23.4959 1968/9/1
467780 TR 2.9 120.0862 23.1470 2001/11/1 | PEUEA2016/6/1F 11
467420 KEE 8.1 120.2367 23.0384 1947/6/1
467410 =5 40.8 120.2048 22.9932 1897/1/1
467440 = 2.3 120.3157 22.5660 1931/4/1
467590 TH 22.3 120.7463 22.0039 1896/11/20
467540 K 8.1 120.9038 22.3557 1940/1/1
467660 = 9.0 121.1546 22.7522 1901/1/1
467610 D8] 33.5 121.3734 23.0975 1940/1/1
466990 {E3E 16.1 121.6133 23.9751 1910/11/1
467060 il 24.9 121.8574 24.5967 1982/1/1
467080 BT 7.2 121.7565 24.7640 1935/12/6
466950 | IZfEIH 101.7 122.0797 25.6280 1936/5/1
467620 FiEf gL 324.0 121.5583 22.0370 1941/11/1
467350 Nt 10.7 119.5631 23.5655 1896/11/21
467300 | FHEE 43.0 119.6675 23.2570 1963/1/1
467990 Bl 97.8 119.9234 26.1693 2004/1/1
467110 & 47.9 118.2893 24.4073 2004/1/16

BRI © @ R AR &N o https:/e-service.cwb.gov.tw/wdps/obs/state.htm#existing_station
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B8 % (daily data) BI¥E:467410_F& < #BAIEME-2022-09-01 T
BN | MERE | STESE =2 BREE | BxEE | EE Bm | &xEE | SxEAET | B2 RxEy | OERE | 2XZ0FE ERE EmomEy #ES
(hour) (hPa) (hPa) [ge] ¢C (%) | (mis] (mis) | ( (mm) ) [UAL) (km! (0~10)
ObsTime | StnPres SeaPres Temperature | Td dew point RH | ws WD | WSGust WDGust | Precp | PrecpHour [ SunShine GloblRad Visb UVI | Cloud Amount
01 1003.5 1006.6 286 246 79 15 80 48 360 00 0.0 0.00
02 1002.7 1005.7 288 244 v 15 140 40 120 0.0 0.0 0.00 0
03| 10023 10053 288 244 7 (] 150 33 150 0.0 0.0 0.00 0
04| 10015 1004.5 283 245 80 1.7 160 37 150 0.0 0.0 0.00 0
05 10021 1005.2 282 244 80 16 120 33 110 00 0.0 0.00 0
06 1002.6 1005.7 278 242 81 29 90 47 100 0.0 0.0 0.0 0.01 o
07 1002.7 1005.8 284 244 79 18 50 47 90 00 00 0.0 0.26 0
08| 1003.2 1006.2 293 25.3 79 as 30 6.9 40 0.0 0.0 0.4 0.77 12.0 1 9.0
09| 10031 1006.1 301 252 75 24 40 73 20 0.0 0.0 02 1.15 10.0 3 10.0
10 1002.5 1005.5 316 250 68 25 320 50 310 0.0 0.0 07 1.90 6
" 10022 1005.2 314 255 74 29 290 6.1 300 00 00 04 1.80 100 6 10.0
12 1001.4 1004.4 325 24.0 61 3.0 340 6.2 300 0.0 0.0 0.4 1.82 7
13| 1000.6 1003.6 327 242 61 65 350 1.9 350 0.0 0.0 05 2.08 8
14 1000.6 1003.6 324 242 82 58 350 125 350 0.0 0.0 0.1 1.61 10.0 6 10.0
15 999.9 10029 314 238 64 78 360 142 20 00 00 0.0 145 4
16 999.8 1002.8 309 238 66 87 360 16.8 10 0.0 0.0 0.0 0.79 2
17 999.4 1002.4 303 235 67 95 360 174 350 0.0 0.0 0.0 0.84 10.0 1 10.0
18 999.6 1002.6 296 231 68 76 10 159 10 00 0.0 0.0 0.30 o
19 999.6 10026 286 28 7 89 360 159 10 00 0.0 0.0 0.01 0
20 999.6 1002.6 283 20.6 63 79 10 19.4 10 0.0 0.0 0.00 0
2 1000.3 1003.3 282 208 64 7.9 10 16.0 10 0.0 0.0 0.00 0
22 1000.3 1003.3 27.8 214 68 9.0 360 178 10 0.0 0.0 0.00 o
23 1000.0 1003.1 276 204 65 88 10 174 10 00 00 0.00
24 999.8 1002.9 27.4 19.0 60 7.7 360 145 350 0.0 0.0 0.00 0
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Z T REFEEEZ - T/ AFREHAH
(Unknown) ~ X | (X% H# (Equipment is
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Zliﬁﬂ%ﬁ@%&ﬁ@ﬁ%ﬁ(zmg)%WEIZT)QKF%
REERBNERZLMERE G T mT A B IR R4 2
BURMEE L BRI AR @Jﬁﬂﬁa R
BRI S B R SRR BN - B
Fik/ b o 5 AR B IEE #i(Incidence Angle
Modifier (IAM) constant) SLEEEME RIS EHY

HETRERFHRREREEZER > £E  AEAR  BNEENERE  KREEXK
%3 %%Ylﬁ%ﬁi@ﬁ S IR L
FRZELHR . FEARELHER =

hEE Hit MU/ uEGE Mni) ke EltA FR(C)
467490 2004062701 - 467550 2013031801 -9997 467550 2005011501 -10.6
467490 2004062702 - 467550 2013031802 -9997 467550 2005011502 X
467490 2004062703 - 467550 2013031803 -9997 467550 2005011503 !
467490 2004062704 - 467550 2013031804 -9997 467550 2005011504 /
467490 2004062705 - 467550 2013031805 -9997 467550 2005011505 -10
467490 2004062706 - 467550 2013031806 -9997 467550 2005011506 -10.1
467490 2004062707 0.05 467550 2013031807 -9997 467550 2005011507 -10.2
467490 2004062708 0.35 467550 2013031808 -9997 467550 2005011508 -9.4
467490 2004062709 0.91 467550 2013031809 -9997 467550 2005011509 -8.6
467490 2004062710 0.91 467550 2013031810 <9997 467550 2005011510 -7.2
467490 2004062711 1.63 467550 2013031811 -9997 467550 2005011511 -6.4
467490 2004062712 233 467550 2013031812 -9997 467550 2005011512 -6.2
467490 2004062713 2.14 467550 2013031813 -9997 467550 2005011513 -5.9
467490 2004062714 1.86 467550 2013031814 -9997 467550 2005011514 -5.4
467490 2004062715 1.92 467550 2013031815 -9997 467550 2005011515 -5.2
467490 2004062716 X 467550 2013031816 -9997 467550 2005011516 -6.8
467490 2004062717 X 467550 2013031817 -9997 467550 2005011517 -8.3
467490 2004062718 X 467550 2013031818 -9997 467550 2005011518 9.8
467490 2004062719 - 467550 2013031819 -9997 467550 2005011519 -10.2
467490 2004062720 - 467550 2013031820 -9997 467550 2005011520 /
467490 2004062721 - 467550 2013031821 -9997 467550 2005011521 -103
467490 2004062722 - 467550 2013031822 -9997 467550 2005011522 -10.5
467490 2004062723 - 467550 2013031823 -9997 467550 2005011523 -10.7
467490 2004062724 - 467550 2013031824 -9997 467550 2005011524 -10.8
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BRERES - NI SRR AN A B E GG
TERZE o BERHFEIL IR R RETRI T 0K
Baeta W E e = AT B R s - R0
HEBUK 255 Rk AL (efficiency slope)iE
5.953 W/m’+ K > Wif{chEsm( H & & > 20 MJ/m’) ~
(13 MI/m® < H & =20 MI/m®) ~ 55(H & &
=13 MI/m*) =B AR [H 4 H 22805 SR - (T
RE 248 B R (intercept efficiency) 55 &
B o IR EBREETRUEELL Y & R BN
T4 WARIE SRR B A i N 2 B

BN Z KB DR KRB BREGE D 53

(RATRGH R RS EEOEE > BoRE
H ZE8E5 8 50.83 ~ i HZEHEE 8 50.79 ~ 55
£ HZEEH 8 F50.71 » TRNSYSKIZREHUKES
REEAEIE - WE2FT -

3.2 KERREFICRIf R FARIRBERTE

FIRORBEJRBTSE B0 K I B MO B B
FHE TR OISR A T 2 TR A
oK 005 R S A (55,953 W/
m’ K+ {BARE B R — A KA EK

T4 AFEEHZEEN B2 TR LR

e 2B R I R A

HEt e (e T mass| 2o | = e
A | M- | REE | hEE | e ﬁﬁ s gﬁ s Eﬁ

day) (°0C) °0C) 0.82 PN 0.83 PN 0.84 PN
2012/5/1 20.74 38.90 72.96 72.71 0.35% 73.15 0.26% 73.60 0.88%
e ZE AR R R R R s

HEte (e T mess| 2o = | x= | R |
wetEm| o |l | fel | mem | PR ome | B g | T

day) °0C) (°C) 0.78 A 0.79 N 0.80 PN
2018/7/15 15.99 53.79 71.78 71.50 0.39% 71.83 0.07% 72.16 0.53%
554 Fl 2 o A B e

HEte (e T aass| 2o | = W | %R |
wetE| o |l | fel | men | PR omws | B g | T

day) °0C) °0C) 0.70 S 0.71 PN 0.72 PN
2018/7/4 7.87 51.55 55.88 55.80 0.15% 55.93 0.09% 56.07 0.34%
3 -
Typeda

Féﬁ
) — Al ® _
Typeléa Typedsa pufp Tee ple::e-Load
= i‘
E‘I'fﬁ Water Flow Control
L

(&2 TRNSYSKFZAEFVK A E
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ZHUEME - IR E S EEIRIGAVERSR » K
TR EERF AR L (2018) KPS AE 2K 25 H AR

B ERE112F38

A EER KK ER - WERE
i - Kawahara ef al. (2005) 2 Wf5ef5H » £

BUBAWIFUE RAGUE R BMRAR SR AEA  25°CRYR = T D39 CRR A B E ik &7 75

I i 7E 14°CHYA 2 DL42°C/KCR A A & B ETR
If T,,,<20°C > h=0.016 x,—0.041 T, + B8 - FEEIER AR AR (B R
1710 (1) R&YO-1°C ~» LFRGERL2-3°C) > NILAE
If T,y 220°C » h=0.007 x, - 0.053 T, +  BEEHUKTER B TE R40°C » LEAFEFE R
2423 (2)  45°C > TRNSYSHLERTRFRIFaoE EREEDHR

Hodr T, P BEDEECC) ~ x, ¢ JEEE
h 7R BB R (A 8(W/m® < K)

(m/s) ~

50

4 BOKERBRE L EHENE I
3.3 TRNSYSIEE ST E R ERTE EHREESEE
SFTFTAT > BIPY SRS B B A 22255 il = &K PR UK S RS TSR Bk ok

KIBREEVK S FRRISREOATAG B © DUSRRo R S BRGNS - AERE N E A IR
HRESRES - SEERA3.82 m* (K BRI - DT (S EHEAKCRATE 2 SB)
BT 5300 A FF o BT S S B AL R MEEEE KBR300 KRS E
[ AE 200 - fze;cmgﬁ/gugrs7mua?%géﬁé@ﬁﬁ7k FH—REFRFREAE 5300 £ x 1,000 oo/t x 1°Clec =
T T-MH2007) 23R - 38 — RIS EI485T 300,000+ = 3004+ o 144 19FEH. » BB

5 o F/KEREEFIS0-600TF - UNFKE—FK L
LG22 it - ERAVKERERSOLTE
LAEONT - A EE HBEFT K 270407t

BB AE F5300 x 4.19 = 1,257 kI = ffj1 &
FHE M KW h=1k J/s x 1 h =1 kI x 3,600 s =
3,600 kJ » ARG TR RORE R S VST H

5 EEGTERRCEE

R T ) G YS BT 7 i e, | N S
4 Ahdm @ 3.82 m TG ABE R AR A
A5t 7K A 918 A 300 It R B e B K - LA A RIE
ROBBEHFE 5.953 W/m.K
¥ . The flow rate (per unit collector area) at which the collector
MR I Sy efficiency test was performed.
This parameter is b0 in the equation IAM =1 -b0 * S,
AN RAEE B £ where S = (1/cos(incidence angle)-1).
6.8 % & =0.71 1& B 4 & = 13MJ/m-day
 Hoak 4536 + 8 4% =0.79 13MJ/nri-day <# B 4 # =20MJ/ni-day
B 43k =0.83 20MJ/ni-day < B 4 &
AR 4 20.0 degrees AR @ b 9 PR A AL
i R4 F 0.3 FREFESB02  KIRETRE03
B EMAAE . " 4 B ~9 B Bk Ak A8 T Ao BhI8 BE
A F Hhokan e 10 A ~3 A fsff A A T Ao 2478 BE
B EkGAR 40 ‘c AR AR PRI T Ak - RAHKE
AF AR 45 e AR AR SLIRHE b 47k - RATRAKR
A3 K A0 o Ak B3 1] 18:00-18:59 EARAMERER AR - PP Aok
Sk EE 1 19:00-19:59 —REUQGH24:F ARASOLS ~ LA AL

AR A2702
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FEIENE & 551,257/3,600=0.35%
AR RE IR R A 2 Z W (AU B Bk 28
HhEE R B R RAEAE (LU R FECNS) 11010 (2007)
RUE > BREBVKEREIBERHIS%ILE - A
WHoE B R EHIELS%  HIFKAERE1EY
W) B R 50.35/(95%) =037/ -

3.5 RIZEEDKETE

KIZREBVK Z I R AR AT BE B (B o)
R UINEAZE Fr e SR IS RE B (Broag) » BILRS
KIBRESTHR » RERKIGHE 1] B 2 G0 F

HIRER E7LE © 2 R100% R AR GREfR (I
FrARTHRIEE R - HE KRR EFRE AR

FTREAE > AR B B 2AE5 (B, ) KA FE 25
I o KGR RFRA S

E Ei—E
F= solar x 100% lo:ig aux

E load load

x100%  (3)

3.6 KR EVKIEREZETE

PIKFS 88 BVK 288 7K KO T i) BELER S
B (T, B4 KIECR S > TR EREVK
B (Vi > STEE H R KEFE R B2T00F
R RORE (T, ) BRI A[E - ARWFFTER
FEZRA0E » ZZASTEARGHE » TR ¢

27O(Tm1x - Tamb)

Vheat - (Ttank - Tamb)

4)

3.7 BARBIRXIZEEEVKESELTE

AEFRFITRNSYS (Type 45a)fi4H » 424
MRS P53 P AR S 7K AL B KA 9 7K
(T ZAIEER » BRI INEVEE K KR B
FIEE B EMRIEG.82 m® » BB 55953
W/m? « K~ SEET T AT 20/% B K300
o HERTE BRI & E AR A
WREEBIOK 25 > REM IR B - S - AR
FREALEEAGE o

BEET S —EEIE KB HTK G RE B K 8
RN TR ERE(H ~ AR R55°0)
I RIZH B Eh B N #A2S » DUERIFRRK
0 BRENE AR BT EAH EE £56 kW - BRY
EAESRAIACRAN BRI - R INE R 5% R
E o

(i R E — K I > SE{E 270 AT
HEK(ERAOME » £ RASTE) » PR ATHY
ZKAEN KO BLERBOR S 2K B WETE - &
HHEVKE & - Bt AR Km ARG
EMAK -

3.8 I=REE D ITEEHB)

AERIE LREET R R E - SIS
BN ERHEN E ARG AR =URS RE 2K &
RG] ETH - A RFHIFTREEEhERE R
B%ﬁ%ﬁ%é%%ﬁ*ﬁ o $HEEEH19:00 (TMY &35
A T I B B 18:00:01 2 19:00:00) Y 5 /K i YL
(Toan) EEBS TR RO E (Toeuing 5 TE. > 5 2 AL (RNFS
SORE - REM RS H PR Z BB ERE -

DEZrpit @ KRR EI A1 H ZREER
BT B R E HET R BE 3 A - B E H B L7
R 22t SIS A4S SR AL B A 326 12181001
PRI 7K A L P8 oA 2 2 % W B PO BV I O

Touuing (55°C) » MMFE3-3 « FEH1S: OOF%7K$%/MFF
KIAFRRORER: - SBhEEWE R BB nEL - A
Z DA HFE LT EE

ERMRIA » AFREFRRET, F545
°C - BMEATHREERTRET
(1) AT d BN EERE B, =23,558.38 kJ
(2) 18 B 1 kWh=1kJ/s x 3,600 s=3,600 kJ
Q) BT EE B E,,/3,600=6.54 kWh
(4) 5 B B B AR 5% » By, = 6.54/95% =

6.88 kWh
STREHREGRPENT ¢
BT > 18:00f58 7K AR (A 78 SRR FE (A
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*6  ERMIEIH1HKIGREEVK S REE R SGEE &0
Ambient Global Average Tank | Tank Temp Auxiliary Flowrate to
Date-Time Temp Radiation Temp setting Heat Load
O (MJ/hr.m’ « K) °C) °0C) (kJ) (liter/hr)
Jan/1 07:00 133 0 13.68 55 0 0
Jan/1 08:00 14.4 0.34 14.19 55 0 0
Jan/1 09:00 15.4 0.62 15.68 55 0 0
Jan/1 10:00 16.8 1.19 18.85 55 0 0
Jan/1 11:00 19.6 1.61 22.64 55 0 0
Jan/1 12:00 20.9 1.98 27.00 55 0 0
Jan/1 13:00 21.5 2.02 31.01 55 0 0
Jan/1 14:00 22.2 1.78 34.10 55 0 0
Jan/1 15:00 22 1.42 36.11 55 0 0
Jan/1 16:00 21.6 0.68 36.39 55 0 0
Jan/1 17:00 20.2 0.17 36.39 55 0 0
Jan/1 18:00 18.8 0 36.39 55 0 0
Jan/1 19:00 18.3 0 55.13 55 23558.38 0
Jan/1 20:00 18.3 0 30.45 55 0.00 199.41
Zrgithla 1 H1HARM) | AR AT AT B2 F it & 50 B 248

(1) K5 RESCRFBN ARSI T - BHENINEVER
TE T (T i) 1 18:00HY BRI R [ (T, ) 2 75
FAURIEFERER * T, o= Teetsing — Tamo (1 H 1
H :55-18.8°C)

) FIF KIS EE S ST > BL18:008Y 7K A
I TE (T i) BLER IR S (T, ) 2 72 AR
RETROLAVAER  Too= Tume— Tamy (1 H1H
36.4—18.8°C)

(3) & H K553 Solar Fraction, F=(E
100%=(T,,/ T.,) x 100%

(4) ZFEHE] B 1HI KRG 5 [(36.4 — 18.8)
/(55— 18.8)] x 100% = 48.6%

TEHL2 > 18:00fE7Kim R SN FRKRE

AU T = Tting * & H A7 3 £5100% <

/ Eload) X

solar

4. BAERBEMBIRFIRI A
BEFVKZZEF S EHEIFE S St
N DRI EIEREAGTH

BRI RE BUK SR T FR i B B2V AL R &
KRGy RATETRES > 7 AR A3 0 SR SR ik
HSRRERE AR RFETMY3 (R7)FATHIE
R HE SRR EIE - FHTRNSY SR HETT
feE - A ET R B R UE T A D FE R B
BEHEREGTR - R RRILEEKHEH
e HZERENE - RS EENFEADZ
EHZEEFES(EFHL -

4.1 BlASHEHHEFEEESTHEIGR

(<l B 7 B B I g 22V 0y Ry LR - o
H o~ R~ AR~ EES BLE LI CEH,000 m P
) NEEARET R LR Ry A 2 B & 13 05K 52
VA B AR PR UK I RE BUK 25 P R i B
BEVEMREE KSR - i i EE K
B PR S R E] 3 J774(2022) > & LEYE
WS LR 2 (AR AT E -
IKARAVEREI INBAES Y BB S EAES ST » A&k
IR FydSTE » R R0 STRGRBTRA
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xRSV IUR S HEEF SR GERE 0 2022)
wm#B | —HA | ZA | =ZR | mWR | AR | AA | A | AA | LB | +B |[+—RH|+=F
B2l | 2006 | 2010 | 2009 | 2014 | 2012 | 2016 | 2016 | 2009 | 2011 | 2015 | 2012 | 2007
I8 2011 | 2012 | 2015 | 2009 | 2014 | 2014 | 2004 | 2013 | 2016 | 2013 | 2005 | 2013
7K | 2007 | 2011 | 2014 | 2012 | 2015 | 2004 | 2017 | 2006 | 2017 | 2018 | 2006 | 2014
HFE | 2009 | 2010 | 2016 | 2014 | 2017 | 2012 | 2010 | 2009 | 2016 | 2017 | 2009 | 2004
24k | 2013 | 2011 | 2006 | 2004 | 2017 | 2011 | 2018 | 2012 | 2008 | 2007 | 2018 | 2006
Fif& | 2006 | 2006 | 2014 | 2009 | 2004 | 2017 | 2005 | 2016 | 2018 | 2015 | 2013 | 2005
¥rr | 2010 | 2006 | 2006 | 2005 | 2005 | 2017 | 2009 | 2009 | 2007 | 2015 | 2007 | 2009
FEE | 2007 | 2004 | 2010 | 2012 | 2007 | 2009 | 2005 | 2013 | 2016 | 2004 | 2011 | 2013
v 2006 | 2012 | 2006 | 2004 | 2006 | 2008 | 2011 | 2014 | 2006 | 2006 | 2009 | 2012
HHE| 2010 | 2014 | 2005 | 2008 | 2015 | 2008 | 2015 | 2014 | 2009 | 2013 | 2009 | 2012
FaTEE L] 2005 | 2015 | 2011 | 2008 | 2015 | 2014 | 2016 | 2016 | 2007 | 2006 | 2015 | 2016
Eilr | 2017 | 2017 | 2011 | 2005 | 2010 | 2013 | 2011 | 2015 | 2016 | 2015 | 2016 | 2009
=2 | 2013 | 2017 | 2007 | 2007 | 2006 | 2006 | 2012 | 2013 | 2004 | 2005 | 2016 | 2016
% | 2006 | 2015 | 2015 | 2009 | 2014 | 2005 | 2015 | 2009 | 2011 | 2006 | 2010 | 2008
AEE | 2018 | 2018 | 2006 | 2005 | 2008 | 2014 | 2012 | 2015 | 2007 | 2012 | 2012 | 2012
ZF | 2010 | 2012 | 2017 | 2012 | 2014 | 2012 | 2015 | 2012 | 2004 | 2011 | 2007 | 2016
S | 2013 | 2012 | 2014 | 2008 | 2008 | 2010 | 2010 | 2015 | 2004 | 2012 | 2012 | 2009
TH# | 2005 | 2012 | 2004 | 2017 | 2015 | 2018 | 2018 | 2016 | 2006 | 2005 | 2018 | 2017
K | 2006 | 2016 | 2009 | 2004 | 2006 | 2009 | 2009 | 2018 | 2004 | 2005 | 2004 | 2009
ZE | 2017 | 2012 | 2006 | 2006 | 2005 | 2013 | 2011 | 2012 | 2008 | 2012 | 2017 | 2017
FRIh | 2015 | 2012 | 2007 | 2012 | 2011 | 2013 | 2013 | 2015 | 2012 | 2015 | 2007 | 2016
T3 | 2013 | 2015 | 2005 | 2010 | 2010 | 2007 | 2012 | 2016 | 2011 | 2015 | 2018 | 2010
&RE | 2005 | 2006 | 2007 | 2016 | 2008 | 2008 | 2009 | 2012 | 2011 | 2017 | 2016 | 2005
BLFE | 2017 | 2011 | 2009 | 2005 | 2011 | 2008 | 2010 | 2012 | 2015 | 2015 | 2013 | 2006
W | 2008 | 2014 | 2016 | 2008 | 2012 | 2014 | 2009 | 2011 | 2018 | 2004 | 2016 | 2018
FEIEL | 2007 | 2012 | 2006 | 2014 | 2013 | 2014 | 2011 | 2009 | 2016 | 2016 | 2006 | 2015
St | 2008 | 2014 | 2009 | 2016 | 2015 | 2008 | 2016 | 2012 | 2016 | 2015 | 2009 | 2015
BEE| 2013 | 2011 | 2015 | 2014 | 2007 | 2005 | 2015 | 2016 | 2013 | 2017 | 2009 | 2017
FEXH | 2018 | 2016 | 2010 | 2009 | 2008 | 2005 | 2005 | 2004 | 2004 | 2009 | 2014 | 2004
4F9 | 2006 | 2014 | 2004 | 2010 | 2010 | 2014 | 2005 | 2006 | 2004 | 2005 | 2014 | 2008

F(10H 23 H)REREDRER - REERVIENY
il ME 24 H 29 H) IR A RE & IR R E 5
B e IS R R BB B D BV DL B R R
SOREAIRIEA - SR IREERAT -

4.1.1 JEEiitiEs

{XTRNSY SEF RS R AL 8 T AR AL
5% » 1S EIILER I (8 F B 2ATEER ARG URRS AE

BUKSS B AV AR EES - Kk
LI B P CRFAL607 .1 m) R ¥ B0 (8258
m) - FonfREE O S EMEARE  FRER
R o 3K B R M g B I0 2R el A R ) 22
PR > RIGREBVK R SR T H H ST B (R
%8) > MHEHEIL ~ WAE ST RAEE -

4.1.2 I
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A R G B (E R H £ H 2 RS B (MI/m’) 45 R GRIE - 2022)

e

A

hH

ANB|ER|AAB | B | +A |[+—A|+=A

LigE

179.62

282.76

349.30

354.37

374.06|494.64 |440.12330.78 | 248.30 | 186.55 [ 179.65

(UERL!

164.20

334.12

218.92

335.81

416.09 |342.421429.70341.63|253.64|197.38 | 208.13

#IK

190.44

308.74

321.57

435.22

441.43|580.70|490.31 {469.13 {309.13 {247.17|200.91

b

141.76

252.12

313.84

397.27

445.67|630.05|565.90(354.30|250.23 | 173.73 | 137.00

=1k

186.92

249.61

371.37

438.10

421.69|547.941429.09 [368.22|273.89 | 248.54|202.06

]

214.77

257.07

318.59

451.30

434.641603.76|509.89 | 419.07 | 304.32 {231.09 | 189.91

T

231.26

276.61

353.47

422.42

460.72|570.72506.62 | 456.43|405.70 | 270.44 | 212.41

e

263.62

374.62

429.72

507.76

486.03560.38|516.30(471.91|453.63|297.14|281.21

=

=

355.97

416.85

417.28

484.45

487.791573.82(496.54|486.37|483.21 |376.07|326.58

HHE

311.97

342.28

318.25

359.59

390.65|457.56400.69 |367.36|388.29 {329.75|276.01

Py EELLL

359.17

387.33

379.50

372.37

376.03 {408.91(330.54|326.02|374.32|359.04|348.19

Kl

400.85

456.67

412.03

454.42

471.16|547.76 |468.82|411.77|524.81|376.57|394.10

351.67

434.81

474.24

566.83

483.25(550.59|480.96 | 508.74 | 469.35|320.19 | 324.11

;s

380.60

453.95

439.48

527.92

489.00|579.36|483.06 | 533.14 | 459.80 | 348.86 | 325.76

336.12

383.23

445.58

539.81

470.92|511.31|464.71{440.55|461.17|341.67 |315.96

G

366.81

482.78

498.13

550.66

537.61|572.01|481.67457.07|464.28 | 348.68|350.34

[

342.94

463.19

484.57

548.18

518.64|546.12 | 488.83 |447.62|465.65|329.77 |327.45

&

335.57

447.52

486.01

518.02

505.44|523.87|460.64 |456.74|449.28 | 375.64|323.97

R

276.22

345.00

411.85

499.42

531.17|551.18|516.73 | 462.86 | 434.28 | 325.72|251.87

=

289.65

338.25

430.25

560.46

588.17|678.33 |585.66 [484.83451.15|330.13{302.22

i

232.33

296.97

328.47

402.78

561.51|661.58|552.57|488.42|416.07|312.95|256.76

sk

=¥

201.38

286.63

303.06

420.74

499.391623.50|552.67|438.94 | 342.35|255.14|221.22

—
kA

166.25

252.48

332.22

385.58

505.51|581.22(582.96(399.17|273.58|191.91|170.51

B

171.19

282.50

337.25

402.22

458.92(630.85|559.38435.54|277.87|189.70 | 156.94

—+=/
=

162.32

290.64

377.78

477.04

533.40|748.67663.66516.22|399.85|230.50 | 186.63

[l

219.97

307.95

364.64

419.61

431.12|541.76|423.75[371.95|368.67|251.38 | 229.60

it

218.22

343.08

424.50

498.01

527.09|611.54|529.94|478.05|410.44278.95|256.43

R

283.88

380.38

470.03

575.94

532.77|621.03 (557.39|510.96 |455.64 |307.64 | 261.34

51

195.47

289.66

358.42

419.64

407.83|601.57|518.26(379.56|339.09|215.17|194.03

S|

287.77

324.43

384.80

442.75

456.211622.04 |545.34466.73 |417.45|311.93|281.43

4 2 o B At 16 55 B 2R0E 3R PR UK S
REFVK S R AVE R E R SR TRGER -

[l 5 ARy B B 16k 58 FH B OATE ER PR R B
REFVK S R AVEERERERGETRGR -

RHEREHL IR » MBRNERKIZERVKRGE iR P AL E i H o & R S
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FREEFWHEHITE -

4.1.3 FASILE

REOn s H 0S5 > NIt FEMRERR(K -

4.1.4 EEBHE
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Estimation of Solar Fraction and Need of Auxiliary
Electricity for Using Solar Water Heater in Taiwan

Si-Sang Zeng'  Chia-Chun Chen®  Keh-Chin Chang’

ABSTRACT

Application of the solar water heater (SWH) is popular nowadays in Taiwan. The most installed SWHs
are of flat-plate type and for household uses. Simulation of a flat-plate SWH is made to calculate electricity
need for the auxiliary heating rod and solar fraction using the weather data of a typical meteorological year
for thirty weather stations distributed in Taiwan. The bathwater temperatures are respectively set to be 40°C
(in summer) and 45°C (in winter). If the water temperature of the hot-water storage tank does not reach
the set temperature (55°C) at 17:00 each day, the SWH then turns on the auxiliary heating subsystem to
raise water temperature to the set temperature. In the northern Taiwan, the annual electricity consumption
and solar fraction are between 1,208 and 2,041 kWh as well as 58.9 and 71.6%, respectively. The annual
solar fractions of Zhuzihu and Anbu are around 59% because they are located in a mountainous area with
frequent clouds and fog leading to low solar radiation and low ambient temperatures. The annual electricity
consumption and solar fraction in the central Taiwan are between 630 and 920 kWh as well as 78.3 and
84.8%, respectively. The annual electricity consumption and solar fraction in the southern Taiwan are
between 496 and 666 kWh as well as 83.6 and 87.4%, respectively. Hengchun has the highest annual solar
fraction, 87.4% among 30 weather stations in Taiwan. The annual electricity consumption and solar fraction
in the eastern Taiwan are between 633 and 1,368 kWh as well as 67.8 and 84.1%, respectively. Hualian,
Suao and Yilan are affected by the northeast monsoon and lead to high annual electricity consumptions
and low solar fractions. In the outlying islands, the annual electricity consumption and solar fraction are
between 828 and 1,656 kWh as well as 65.5 and 80.4%, respectively. The annual electricity consumption
and solar fraction in the high mountain areas are between 1,471 and 2,872 kWh as well as 58.4 and 69.8%,
respectively. Overall, the average annual electricity consumption/solar fraction is higher/lower in the north-
east parts than those in the central and south parts of Taiwan.

Keywords: Solar water heater, Solar thermal energy, Solar fraction, TRNSYS.
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