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n.1. fI9E1IMsMUIU MM (UA) py Vodlugarialaidinszanilasivum

LY 9 d' Y o
aalsaunlylumsdiuom

¥ 1 %
M, , 3115 laveat MY 65 L/H
1 o ﬂol 1 %
Cpw. MANNIANUTDUTUNIZVDAI WMINY 4180 kI/kgK
a %} (Y o
Twh,. oangiifounoonin luga WMy 408  °C
afy ) " w o
Ty, oungiihiouvidinnnluga Ny 372 °C
Tpy, guuigiinih luganounaniu MInU 540 °C

o a [ 9 { A 4 a %’ 4 ]
1uﬂ15ﬂ1u3m%zwmmmnn’amimmmouﬁmﬂmﬂmﬂﬂaﬂuuﬂmqmwgumgﬁawm
A o < o = ¥ = =
T‘JJE]Q mamwu@h@aLﬂuqﬂﬂimuaﬂgﬂaﬂummiaumawaﬂwaﬁmﬂizuﬁ Iﬂﬂ‘lﬂﬂizuﬁ‘ﬂ

& A A A ¥y = ~ = N )
W‘LNﬂaiuﬂaL!agf’u@\ihlﬂaﬂizllﬁﬂﬁ@ﬁﬂﬂu’ﬁ@u GlNi]meiL‘]JaEJuL!,‘]JaQQﬂmgm‘JJE]muIiJ@a AN

Y
=) Y

a Y a 4 [ v J a
Ay Iugaliguuginan AU A II0RENaNNITHTAINNINANNUTYDI gungilluga

Q

a aol Y o té‘
gaglvenivuazosn Iugalaaail

Q= mwcpw (Twho 7 Twhi) (2.9)

Q = (UA)pV(LMTD) (2.10)

(TPV_TWhi)_(TPV_TWhO)
(TPV_TWhi)
(TPV_TWho)

Taeii LMTD =
In

[

F4
NnauMstRAuEIIodagdauns laeail

mwcpw (Twho _ Twhi)
LMTD

(UA)py =
UNUAT

(54 — 37.2)

(UA)PV = 18.3 W/K
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o

n.2. MIREIIMsMUIN Msmgargilugatazgurgith3enluduiden aounaadu

adlsaunldlumsauom (nsal Tuga PV/T yilalinszanilaiiu)

m,, sasms Inaveah MmNy 65 L/H
3y - "o

M, , waveuhioulununuiiou MY 60 L
Cow- ﬁwmmﬁ;mm%’aufﬁnwwzmmﬁw MNY 4.18 kJ/kg-K
UApy, ﬁ’uﬂix?m%wdwmmm%’ammTu;ﬂa Ny 38.9 W/m2K
(ta) ;. MMIAEROUVDILAL LAZAINITAANAULES MY 0.473

I, ﬂmm%’u%’ﬂ%ummﬁﬂs‘fﬁ@ﬂuuh@m%aﬁummﬁmﬁ MNY 609.5 W/m?
Uy, dulszamsnsgudeniudousaingaidoriiad  uhiy 548 W/m2K
Twh,;- pumgiithdeuvudion Tugaidudy Ny 297 °C
T,. quugloImAIndon Wity 311 °C
At . sranarlumsmuin SRR 5 minute

i 4
Tumsdunuezsunnmsmuamguuginihiouvioenanluga uaz guvgiluga

nnauMsaNganalnun lugaluaeunalaiu

mepw (Twho \w Twhi) - APV[(Ta)cIT =z UL(TPVh - Ta)]

HUA
65x0.00028x4.18x1000x(T,,,, — 29.7)
= 1.43[(0.473x609.5) — (5.48x(Tpy, —31.1))]
76.07(Tyn, — 29.7) = 412.3 — 7.84(Tpy, — 31.1) (n2.1)

v o d a a o
HASINTUNITUTAIANUTUNUTUD Qﬂ!ﬂ{]ﬂiﬂf}a qmwgmmmmuaz@@ﬂiug}a

((—'UA)PV>
Twho = Twhi + (TPVh - Whi)(l — e \"wlpw )
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UNUAT

(—38.9x1.43) py )
)

Twho =29.7 + (TPVh — 26_2)(1 — 6(65x0.00028x4.18x1000

Tyn, = 29.7 + 0.519(Tpy, — 26.2) (n2.2)

Y 4 1 =Y 901 a
udaums n2.luaz n2.2 emaAguvgitiiiouvioenainlugauazguugiluga 12

TanamImuIuaail
Twh, = 354 ‘cuaz Tpy, = 43.65 °C

3y

NNHANIIAIUIAgUYNIIToUVIDENIIN lugauazaungiilugaluneunalsiuy

vy

o 9 o 1 a o v SOJ 9 1 Y
ﬁ"llniﬂu'liJ']GlGHﬂ']u'JmW']ﬂ'lqmngJu'ljau{lurﬂQlﬂuu'liaucluy]a']@au'lhl@ Fﬂ']ﬂﬁllﬂ']jﬁuﬂa

[

Y
WaaUUe9szuU luaoUNA19 U A9l

T t+At _ 1 . t
whi wn;
MCpy v = Apy|Ga)clr = Uy (Tpy), = To)]
LNUAT
Ton T4 —29.9
60x4.18x1000 ——

5x60
= 1.43[(0.473x609.5) — (5.48x(43.65 —31.1))]

Twhit+At LA 309 °C
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n.3. meehanasnulihinaalaluneunaradu
adlsaunldlumsauom (nsal Tuga PV/T yilalinszanilaiiu)

[ a S 4 a 4 [ DY
I, anuus audseindnanuu Iugaaaudseting MmNy 609.5 W/m?

=1

Tpy,. auvigiilugaitldnnmadnnaluiade n.i. Ny 43.65  °C

1 A [ v
MANNANNTUNUTUDINT N

ﬂJuaﬂHﬂi' a b c d e f

ANIN 7296 | 0327 | -1x10%-4 -4.32 9.7x10"-3 | -6.17x10"-6

v v v o o w A a Yo A ~
Fl]'l'ﬂ'ﬂii'l‘1/\]i‘*]')'Ill’c’fll‘1/‘l°lﬂl"ﬁ mmﬁuwu‘ﬁﬂjmmaﬂwﬁmwam"lﬂﬂuqmwgmaﬂn@a NAINU

Wus defiadanen vesluga PV/T vilalinszanilaiu
2 2
Pe —= a+bIT+CIT +dTPVh+eITTPVh+fIT TPVh

9 1 A Y] v J [ g’/ Y
UNUAIMAINANNTUNUTVRINT 1N mumz"lﬂ

P, = 7296 4+ 03271y — (1x10™*)I;* — 4.32Tpy,
+(9.7x10™ ), Tpy, — (6.17x107) I *Tpy

' v )
UNUATTNVBYAVINAU

P, = 72.96 + 0.327(609.5) — (1x1074)(609.5)% — 4.32(26.2)
+(9.7x1073)(609.5x26.2) — (6.17x1076)(609.5)2(26.2)

9
v @

undanu Ivihaldanmsvinesiduy

P, =90.79 W
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n.4. fIREIINMIAMUIM MIWIQUNYN ﬁuﬂu“lummwummuiuﬂawﬂ"!uunsmnﬂﬂnuw

Y
U U

dy A o 1 d'd' 9 o [ o dy
N9 VAN TAUIUIAAINT TSE M STUMIAUIU A9l
n.4.1 Mannnslassed

N3 o inanmgurgiiemanadeuiiauiinugungive luga(r, = Ty, )
o " W 1 a 1 [ Y o [
uda azih ldasasimsoremanudownannmsmianudeulinnminy qud J9awisnin

Yo

2
AuUMT laaqil

_ mepW(Twci_Twco)

oApy (TPV c4 _Tsky4)

adusaunldlumsdiuan (st Tuga PV/T iia ludinszanilaiv)

Y 1 U
m,, , °a31Ms lHavee MmNy 20 L/H
Cou, ﬂ'wmm%mm%’auﬁinwwwmmﬁw MINY 418 kJ/ke-K
pw g
Apy, MuRsuseEdunhvesluna MINY .33 m?
PV 3
o AA9NVDY Stefan-Boltzmann WMINY 5.67x107-8
A Y A Y ' o 0
Twe,. quvgiituguudnnnlugaGuau MmNy 309 °C
a% < 2 L) T @ o
Tywe,. qungiiguIeanInlugaisuau MmNy 290  °C
Tpy,. qungiilugaluneunarsau iy 258 °C
T, quugloImeAIndon MmNy 258 °C
Tsky . guugiifosh Ry 17.99  °C

unuaTuaumsi 2.18 Taslddoyadiadu

20x0.00028x4.18x1000(30.9—29.0)
(5.67 X 10~8)x(1.33)x((25.84273.15)*—(17.99+273.15))

Y
(Y

Wwumanmmsnlaesidluga Pv/T sila lulinszantlanuminy

e =0.923

° [ (Y] o I [
IﬂﬂWﬁﬂﬁﬂTu?ﬂmTﬁﬂTWﬂiilﬂa\‘liﬂ?ﬁﬂa@ﬂ 49U L‘]_Iull‘]JﬂQQTTN n.4.1
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= o ! T woA a = a o
MNTNN N.4.1 wamsmmmanaqsqﬁsumng}a%uﬂ"lmmmﬂﬂﬂwu (12-15 91.91. 2559)

Ta Dry Wet Dew Point Tsky Tpv | Twin | Tw out
Time &
C K K K C c| ¢ C
20:15:18 | 25.8 76.5 74.5 76.8 17.99 | 258 | 309 29 0.923
05:55:32 | 26.4 77.0 71.1 78.4 18.87 | 264 | 288 27 0.900
19:15:51 | 23.9 71.8 69.6 733 1551 | 23.9 24 22 0.925
21:00:07 | 22.1 71.1 70.2 71.9 1352 | 221 | 227|207 0.923
ma 0.918
n.4.2 dulszanimsmaideuveslugapv/T sia lifinszanilasiy
fhér’n1J53ﬁﬂéﬂﬁwwmm%’auﬂmﬂu@ammmﬁ1u’gm”l$fmﬂ
n | mWCpW(TWCO_TWCi) + EUAPV(TPVC4_Tsky4)
G APV(Ta_TPVC)
(2.19)
aelsauildlumsduon (nsai Tuga PV/T ariia lifinszantan)
m,, sas1ms Inavesih My 20 L/H
Cow- mAIgAwdeus INZYeath N 418 kl/kg-K
Apy. ﬁuﬁ%’ﬁe%ﬁ’mwﬁ’weﬂu@a M 1.33 m?
o A1R9RUD4 Stefan-Boltzmann MY 5.67x10°-8
€ mamnmsilassed MmNy 0.918
a?d ) A g9 "o
Twe,. quvgiiuiguudinnnlugaGuau MmNy 236 °C
Twe, - qmwgﬁﬁngumaaﬂmﬂIu@,aﬁluﬁu iy 2345 °C
Tpy,. qungiilugaluneunarsau iy 221 °C
T, guugioimeauadon Ay 231 °C
Tsky . qungiiniosih N 1409 °C
At . anarlumsmuin STRtapY 15 minute
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unum luaunsi 2.18 Taelddoyadiedu

hPV,a
20x0.00028x4.18x1000(23.6 — 23.45)

1.33(22.1 — 23.1)
(5.67 x 10~ ®)x(1.33)x((25.8 + 273.15)* — (17.99 + 273.15)*)

(22.1 —23.1)

+

Y
LY

4
Y a A 9 a ] a [y T W
QHUﬂWﬁﬂJﬂigﬁ‘]/l‘ﬁﬂ'liWWﬂ'ﬂiJi@uTingﬁ PV/T “Huﬂlluﬁﬂigi]ﬂﬂﬂﬂ‘]JLﬂWﬂﬂ

hpy q = 6.96 W/m?K
o Y a Q‘{ 9 [ I @
Tﬂﬂwamimmmmﬁszzﬁmmiwwmmsaum@@ 49U L‘]JuhlﬂﬂQmﬁN n.4.2

M50 n.4.2 wamamuramdulsz@nsmsmanudouveaTuga PV/T (12-15 9.0, 2559)

hPV,a
12/10/2016 13/10/2016 14/10/2016 15/10/2016 4
IRNQY (W/K)
hpy a 6.62 8.82 7.74 7.20 7.60
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3 a? g a 1 a o Y
n.4.3 mﬁmmmmqmwgumwumuﬂmqﬁu Tu@,a PV/T %u@quﬁﬂﬁgﬂﬂﬂﬂﬂ‘ﬂm"lﬂﬂ

adtsdunllumsfuna (nsdi Tuga PV/T wila lifinszantlain)

v ] %

m,, , °a31M3 lvavesi My 20 L/H
%’ Y v %} 9 Y]

M,, ., wavenideuluduniiou AU 60 L
1 o ﬂoj 1 -2

Cpw. MANUIANMIBUTUNIZVRI MY 4.18 ki/kg-K

k4
Apy.  Nunsusidaumivedluaa MMy 133 m?
PV 9

4

hpy o , Fusz@ansmsmanuiouvesluganueimanthluga iy 7.60 W/m2K

'
" a A 1 9 1
hPV,W , ?ﬂﬁllﬂizf’f‘]/l‘ﬁﬂ'liiﬂﬂmﬂ’ﬂuiﬁluigﬂ’ﬂﬂIM@E‘]

s Tuga N 5.20 W/m2K
£ Meaanmanlassad N 0.918
Twe, avgiithdenvudion Tugais udy Ny 316 °C
T,, guugiloimendoy mny - 275 °C
Tsky . qungiiiosh Ny 1888 °C
At . sanarlumsmuin NN 15 minute

E4

Tumsdnuszsunnmsmuamguuguiiouvioenanluga uaz gungiluga

nnauMsanganalnun lugaluaeunalaiu
. - 4 4
mepw (Twco - Twci) - APV [hPV,a (Ta - TPVC) - SJ(TPVC - Tsky )]

UNUAINToYAT AU
(65x0.00028x4.18x1000)x(T,,n, — 31.6)

= 1.33%{7.60x(27.5 — Tpy) — [(0.917x5.67X10_8) X(Tpy' — (18.88 + 273.15))|}

76.07(Tyyn, — 31.6)

= 10.11(27.5 — Tpy) — 6.92x10 3 (Tpy — 7.2x10%) (n4.1)
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v o a a ¥
HAZINAUMILAAIANUTUN LTV gl luga guriglvednviuazesn luga

((—hA)PV:W)
Twco = Twci + (TPVC - Twci)(l — e\ Mwepw /)

' ) )
UNUATINUDYAVINAU

(—5.2x1.33) py )
)

Twho =31.6 + (TPVC — 316)(]_ — e(20x0.00028x4.18x1000

Tyn, = 31.6 + 0.256(Tpy, — 31.6) (n4.2)

a

Y 4 J Yooy a
UNAUNIT D418 n4.2 Lﬁ@ﬁ’lﬂ’]qmWﬂlluHﬂuﬂJT@@ﬂﬂWﬂIN@aLlﬁngW{]NIiinla kb4

u

Y o o X
ulﬂwamimuammu

Twn, = 31.1°CcuasTpy, = 26.74 °C

9
o A o Y a @
FlﬂﬂNﬁﬂWiﬂ'lu'Jﬂ!Q‘mW{]iJ‘Iﬂi’ﬂuﬂﬂ’ﬂ’E]ﬂi]'lﬂill?;]ﬁLlangW{]NIN@jﬁiu@@uﬂa'Nﬂu

Mpr (TwciHAt - Twcit) e APVAt[hPV,a(Ta ) TPVC) ’ 4 EO-(TPVC4 - Tsky4)

' b Y v
UNUATTINVBYAVINAU

(60x4.18x1000)x (T, ¢ — 31.6) = 1.33x15x60x{8.79(27.5 — 26.74) —
[(0.917x5.67x107%) x((26.74 + 273.15)" — (18.88 + 273.15)")]3

Y
(Y [

1 a? g v I ? Y 3 A
QHHﬂTQﬂ!W{]NHHﬂHiHGQLﬂ’]JLlTLEJ‘Ll ﬁ]zllﬂwamimmm JU

Twcit+At — 31.30(:
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0.5. fedanmsmia wasnu llihinaanazilsevdaldvesszuy PV/T

° @ { a § ] o 2 v @
n.5.1 mamunasnu Ildhasaa’ld nsain 1 lidnmsdsezgnaldinguy Tudwunu 16 Tuau

A1379 n.5.1 Foya 1381 08.00-09.00 1.

It Ta Power
Time
W/m2 C \\% kWh
8.00 | 492.05 | 24.77 87.22
8.05 | 511.96 | 24.97 91.66
8.10 | 531.83 | 25.17 95.97
8.15 | 551.65 | 25.37 | 100.14
8.20 | 571.37 | 25.57 | 104.16
8.25 1590.99 | 25.77 | 108.02
0.109
8.30 | 61047 | 2597 | 111.71
8.35 | 629.79 | 26.18 | 115.22
8.40 | 648.93 | 26.38 | 118.54
8.45 | 667.85 | 26.59 121.68
8.50 | 686.54 | 26.79 124.62
8.55 | 70497 | 2699 | 127.36
0.16
0.14
0.12
< 0.1
Z
5 0.08
g
/A~ 0.06
0.04
0.02

Anangsnu liihinaa 18l unaaza Tug
AaLa17a1 08.00-09.00 U. AIAM15199 N.5.1 1A
(87.22491.66+95.97+100.14+104.16+108.02+111.71+1
15.22+118.54+121.68+124.62+127.36) x (5/60/1000)

=0.109 kWh

¥ A

Yaiuiionduiaaasatus ldnasnu
] H Y Y [
Tudhanaalda (w) taznan aagli n.5.1 Nedidien
9 v v
wasmveanunldnimaz ldnasnu i anaald

aaoadu Iagasinuniny 0.965 kWh/day

08.00 - 09.00 09.00 - 10.00 10.00 - 11.00 11.00 - 12.00 12.00 - 13.00 13.00 - 14.00 14.00 - 15.00 15.00 - 16.00 16.00 - 17.00

. .

.

. . . . . .

wasa Irldhiwdala (cw) du e dsgla ns.a
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2
UUIU IUAUUNU 16

M54 1.5.2 Foa 1381 08.00-09.00 .

{ a ?,’ $ 1
n.5.2 snuwasnu Iihndsenda 18 minmseamidou nsaiin 1 lulimsdszgnals

v v

=
YUY

Twh Qstore H
Time
C w kWh
.00 30.00 130.50
8.05 30.32 137.20
8.10 30.65 143.81
8.15 31.00 150.34
8.20 31.36 156.76
825 31.73 163.07
0.165
.30 32.11 169.27
8.35 32.51 175.35
.40 32.92 181.29
8.45 33.33 187.09
8.50 33.76 192.75
8.55 34.21 198.26

(% = 9 1
ons1mMsiasuudasanuseuvestinnely

v 3y ° Y
UNVUITDU ﬂ'IU'Jﬂ!llﬂﬂ']ﬂ

t+At t
Tyn. —Tyh.

Q = MC, —H——

cona1ng 30327300
SHE 5x60

Q=130.5W

wasau ldndszudalalunaaz s Tua
Y Y f o
INMINANUITOU A3 08.00-09.00 1. AIAITI

1 1.5.2 ¥1910

(130.5+137.2+143.81+150.34+156.76+163.07+169.27+
175.35+181.29+187.09+192.75+198.26) x (5/60/1000)

=0.165 kWh

Y [
gaiueihumuanasatuz ldndsau
~ [ 9 [ ~ g}/ dy
Tihadsznda’ld Gwnazina degdi n.5.2 nail
[ 9 ] ]
wormasmveanunldaniivaeg Idnasauldda

wan ldnasaty Tagazlianmniny 1.426 kWh/day
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Power (kW)

0.300

0.250

0.200

0.150

0.100

0.050

08.00-09.00 09.00-10.00 10.00-11.00 11.00-12.00 12.00-13.00 13.00-14.00 14.00-15.00 15.00-16.00

u.

u.

u.

. u. . u. u.

wasa lihieaald («w) fu na1 asgln ns.2

3y

n.5.3 Mamurandsnu ihnsaa lduasndsnu i n s lunmssantidou nsgin 2

= Qv < v o =
umstlszgnalainen Judumu 16 Juaw lag

o v Aa Y
AMUIUIUNUNITISUIYANVIDU

Su |M |Tu |We |Th |Fr Sa

1 2 3 4 5 6
7 8 9 10 |11 12 |13
14 |15 |16 17 |18 |19 |20
21 |22 |23 2197 23 1| 264 (27
28 (29 |30 |31

Y v
v v 9 v

[ A = = =
qaiy wmsufou Nuay aEiun
Tuiimsszueanudeu 25 Tuaoeu aiu

o A 9 [ '
auﬁizmﬂmmmu 69U ﬁmﬁau

Y A2 { a [ { a gol T @
Nt lumasmurandsnu Iihanda lduasndsnu dn 1l unswantidounsiu

%ﬁmammﬁauﬁﬂuﬁﬁ’f@ n.5.1 a2 1.5.2 F9ZaaInNa luas uaRLIN 3.7 Tasrans

Y
funa ldasi asansn n.s3 aeliil
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9

1319 n.5.3 waanu Iihneaa Tanaznasanu Tihnldlumswanideu meulluauiue)

. nsdl 2 Suiifimsseeanuden | nsdl 15w lfinisszineaden
time Power (kWh) | Qstore H(kWh) | Power (kWh) Qstore H (kWh)
08.00 - 09.00 U. 0.109 0.165 0.109 0.165
09.00 - 10.00 U. 0.139 0.229 0.139 0.229
10.00 - 11.00 . 0.144 0.264 0.144 0.264
11.00 - 12.00 . 0.138 0.264 0.138 0.264
12.00 - 13.00 . 0.151 0.389 0.14 0.23
13.00 - 14.00 . 0.141 0.310 0.13 0.17
14.00 - 15.00 . 0.114 0.216 0.11 0.09
15.00 - 16.00 . 0.064 0.126 0.06 0.01
Total (kWh/day) 1.000 1.963 0.965 1.426

wasu lihnraa ldveafeuiluay miny
=(25 day x 0.965 kWh) + (6 day x 1.0 kWh)
=30.1 kWh/month

waanu Iihnlglumsnanidouveudouliunnm miny

= (25 day x 1.963 kWh) + (6 day x 1.426 kWh)

=47 .4 kWh/month

qariu ansamua s mnasnu lWihdsevda lddmsufousivnay minu
=(30.1 + 47.4) kWh/month x 4 Baht/kWh

= 310 Baht/month

v H Y
Tumssmunanasnu Iihnsas Iduazndanu ldinlslunmsnaaidouvounou

U Mo uAUMIMUIATI9AY Faazuaanaluais1enanuIn v.8
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A15719 1.1 Yoyaninmsnaaswaa wnanssuvesluga PV/T wiia lifinszantaiy dmsy

Sunsalutinsszuneanudoudltorindy Tur19a1 12.00 — 16.20 1. JuN 10/10/2559

Twhi | Twho TPV Twh - storage Pelec Eft

1T Ta
TIME Exp Exp Left Mid Right Avg Top Mid Bottom Avg Exp Exp
W/m? ‘c ‘c ‘c °’c °’c c ‘c ‘c ‘c ‘c ‘c w %

09:15:00 | 609.56 | 31.10 | 26.20 | 31.10 | 43.86 | 44.30 | 43.86 | 44.00 | 28.40 | 28.12 28.40 28.31 87.98 13.51%

09:20:00 | 595.13 31.10 | 26.70 | 30.50 | 44.06 | 44.50 [ 44.06 | 44.20 | 28.40 | 27.97 28.10 28.16 80.74 13.49%

09:25:00 | 655.54 | 30.60 | 27.00 | 31.50 | 44.95 | 4540 | 4495 | 45.10 | 29.90 [ 29.55 29.80 29.75 97.52 13.54%

09:30:00 | 690.71 31.50 | 28.00 | 32.00 | 46.33 | 46.80 | 46.33 | 46.49 [ 30.20 | 29.40 29.20 29.60 | 103.02 | 13.40%

09:35:00 | 694.32 | 31.20 | 28.40 | 32.30 [ 4594 | 46.40 | 45.94 | 46.09 | 30.60 [ 30.10 30.20 30.30 | 110.07 | 13.41%

09:40:00 | 660.95 | 31.40 | 32.50 | 34.10 [ 45.64 | 46.10 | 45.64 | 45.79 | 30.90 | 30.54 30.80 30.75 | 106.25 13.47%

09:45:00 | 761.95 | 32.00 | 33.60 | 34.70 | 46.33 | 46.80 | 46.33 | 46.49 | 31.20 | 30.29 30.00 30.50 | 117.74 | 13.06%

09:50:00 | 807.03 | 32.20 | 33.30 | 34.20 | 47.62 | 48.10 | 47.62 | 47.78 | 31.60 | 30.69 30.40 30.90 | 142.70 | 12.76%

09:55:00 | 780.88 | 32.60 | 33.70 | 35.50 | 48.02 | 48.50 | 48.02 | 48.18 | 31.90 | 30.94 30.60 31.15 | 143.00 | 12.90%

10:00:00 | 801.26 | 32.90 | 32.20 | 34.40 | 46.23 | 46.70 | 46.23 | 46.39 | 32.10 | 32.03 32.60 32.24 | 140.01 12.73%

10:05:00 | 814.24 | 33.00 | 33.00 | 34.50 | 47.42 | 47.90 | 4742 | 47.58 | 32.60 | 32.13 32.30 32.34 | 14291 12.63%

10:10:00 | 815.51 | 33.40 | 32.40 | 36.00 | 46.83 | 47.30 | 46.83 | 46.98 | 3550 | 33.76 32.70 33.99 | 13531 12.58%

10:15:00 | 780.79 | 32.80 | 34.70 | 35.30 | 43.07 | 43.50 | 43.07 | 43.21 | 34.80 | 33.02 31.90 33.24 | 14346 | 12.87%

10:20:00 | 719.48 | 33.80 | 34.50 | 36.10 | 45.14 | 45.60 | 45.14 | 4530 | 3570 | 34.25 33.50 34.48 | 125.01 13.11%

10:25:00 | 816.50 | 34.70 | 34.20 | 35.50 | 48.41 | 48.90 | 4841 | 48.57 | 36.60 [ 34.60 33.30 34.83 | 147.50 | 12.45%

10:30:00 | 890.89 | 35.00 | 35.50 | 38.00 | 49.30 | 49.80 | 49.30 | 49.47 | 37.20 | 35.19 33.90 35.43 | 138.65 11.76%

10:35:00 | 916.14 | 34.70 | 35.50 | 37.70 | 50.29 | 50.80 | 50.29 | 50.46 | 37.80 | 36.04 35.00 36.28 | 14529 | 11.52%

10:40:00 | 917.04 | 35.60 | 34.70 | 38.00 [ 51.38 | 51.90 | 51.38 | 51.55 | 38.30 | 36.43 35.30 36.68 | 147.06 | 11.42%

10:45:00 | 815.15 | 35.70 | 36.80 | 38.70 | 52.47 | 53.00 | 5247 | 52.65 | 38.90 [ 36.98 35.80 37.23 | 149.76 | 12.36%

10:50:00 | 789.00 | 35.40 | 37.00 | 37.60 | 50.79 | 51.30 | 50.79 | 50.96 | 38.70 | 36.93 35.90 37.18 | 120.59 | 12.58%

10:55:00 | 917.04 | 36.10 | 38.00 | 3840 | 51.18 | 51.70 | 51.18 | 51.36 | 39.20 [ 37.52 36.60 37.77 | 149.99 | 11.36%

11:00:00 | 926.06 | 36.70 | 38.50 | 40.20 | 51.38 | 51.90 | 51.38 | 51.55 | 39.80 [ 37.27 35.50 37.52 | 14946 | 11.19%

11:05:00 | 949.50 | 37.30 | 39.70 | 40.30 | 52.87 | 53.40 | 52.87 | 53.04 | 40.10 [ 38.26 37.20 38.52 | 14838 | 10.85%

11:10:00 | 919.74 | 37.80 | 38.00 | 40.20 | 53.06 | 53.60 | 53.06 | 53.24 | 40.50 | 38.56 37.40 38.82 | 148.15 11.14%

11:15:00 | 93598 | 38.00 | 41.00 | 41.20 | 53.46 | 54.00 | 53.46 | 53.64 | 40.90 | 38.56 37.00 38.82 | 146.64 | 10.93%

11:20:00 | 944.09 | 37.70 | 41.00 | 42.20 | 54.35 | 54.90 | 54.35 | 54.53 | 41.50 [ 3891 37.10 39.17 | 146.32 10.86%

11:25:00 | 955.81 37.70 | 41.00 | 4290 | 55.14 | 55.70 | 55.14 | 5533 | 41.90 | 39.75 38.40 40.02 | 154.25 10.71%

96




M3 .1 (AD) Teyannmsnaaoaas weanssuvesluga PV/T wiia lifinszantany

dmsuundaluinmsseueanudeuaieingy Jugaana 12.00 — 16.20 1. Tuf 10/10/2559

Twhi | Twho TPV Twh - storage Pelec Eft
IT Ta
TIME Exp Exp Left Mid Right Avg Top Mid Bottom Avg Exp Exp
W/m? °’c °’c °’c °’c ‘c ‘c ‘c ‘c ‘c ‘c ‘c A %

11:35:00 965.10 37.80 | 42.50 | 42.90 | 5821 | 58.80 | 5821 | 58.41 | 41.10 | 39.90 39.50 40.17 | 147.72 | 10.57%

11:40:00 973.85 37.80 | 38.50 | 42.80 | 55.04 | 55.60 [ 55.04 | 55.23 | 41.70 | 39.60 38.30 39.87 158.86 10.46%

11:45:00 959.69 37.90 | 41.80 | 43.00 | 57.42 | 58.00 | 57.42 | 57.61 | 4230 | 40.59 39.70 40.86 132.64 10.62%

11:50:00 | 1,027.95 | 37.50 | 42.00 | 44.90 | 53.56 | 54.10 | 53.56 | 53.74 | 41.80 | 40.29 39.60 40.56 | 154.65 9.75%

11:55:00 | 1,000.90 | 37.30 | 42.00 | 4540 | 58.41 59.00 | 58.41 | 58.61 | 43.60 | 41.13 39.50 41.41 153.74 | 10.14%

12:00:00 | 1,045.27 | 37.10 | 40.60 | 43.40 | 59.40 | 60.00 [ 59.40 | 59.60 | 43.40 | 41.78 41.00 42.06 | 136.28 9.54%

12:05:00 938.68 36.90 | 42.00 | 43.20 | 55.74 | 56.30 | 55.74 | 55.92 | 42.30 | 41.23 41.00 41.51 14520 | 10.97%

12:10:00 939.58 36.90 | 41.50 | 4430 | 56.73 | 57.30 | 56.73 | 56.92 | 43.30 | 41.63 40.80 41.91 153.13 | 10.95%

12:15:00 953.11 36.80 | 41.30 | 44.20 | 5594 | 56.50 | 5594 | 56.12 | 44.20 | 42.57 41.80 42.86 | 148.00 | 10.80%

12:20:00 952.21 36.80 | 42.80 | 43.60 | 57.22 | 57.80 | 57.22 | 57.41 | 44.40 | 42.87 42.20 43.16 | 142.02 | 10.81%

12:25:00 921.55 37.00 | 4220 | 4520 | 57.62 | 5820 | 57.62 | 57.81 | 44.40 | 42.77 42.00 43.06 | 144.05 | 11.14%

12:30:00 947.70 37.00 | 41.90 | 46.00 | 57.92 | 5850 | 57.92 | 58.11 | 44.90 | 42.92 41.80 43.21 13430 | 10.83%

12:35:00 942.29 37.00 | 4190 | 4490 | 5742 | 58.00 | 57.42 | 57.61 | 4520 | 42.87 41.40 43.16 | 142.56 | 10.89%

12:40:00 933.27 37.00 | 44.60 | 4530 | 56.83 | 57.40 | 56.83 | 57.02 | 45.40 | 43.07 41.60 43.36 | 13830 | 11.00%

12:45:00 951.30 37.10 | 4490 | 45.50 | 56.43 | 57.00 | 56.43 | 56.62 | 46.10 | 43.81 42.40 44.10 | 142.88 | 10.77%

12:50:00 933.27 37.40 | 44.00 | 46.20 | 57.42 | 58.00 | 57.42 | 57.61 | 46.30 | 44.70 44.00 45.00 | 141.08 | 10.95%

12:55:00 899.01 37.80 | 43.80 | 46.20 | 56.43 | 57.00 | 56.43 | 56.62 | 46.50 | 44.95 44.30 45.25 140.81 11.30%

13:00:00 914.33 37.80 | 43.80 | 45.90 | 55.54 | 56.10 | 55.54 | 55.73 | 46.40 | 44.90 44.30 4520 | 14333 | 11.12%

13:05:00 852.12 37.60 | 45.30 | 46.00 | 56.03 | 56.60 | 56.03 | 56.22 | 46.90 | 45.00 44.00 4530 | 13946 | 11.79%

13:10:00 908.92 37.50 | 45.80 | 47.70 | 54.45 | 55.00 | 5445 | 54.63 | 47.20 | 45.44 44.60 4575 | 139.29 | 11.21%

13:15:00 880.97 37.60 | 45.50 | 47.80 | 54.65 | 5520 | 54.65 | 54.83 | 47.40 | 45.54 44.60 4585 | 141.62 | 11.50%

13:20:00 873.76 37.50 | 46.70 | 47.60 | 54.55 | 55.10 | 54.55 | 54.73 | 47.40 | 45.24 44.00 45.55 | 140.00 | 11.58%

13:25:00 870.15 37.60 | 46.10 | 46.90 | 54.25 | 54.80 | 54.25 | 54.43 | 47.60 | 45.94 45.20 46.25 | 14148 | 11.60%

13:30:00 801.08 37.60 | 44.80 | 47.30 | 55.64 | 56.20 | 55.64 | 55.83 | 47.70 | 46.38 46.00 46.69 | 141.53 | 12.22%

13:35:00 799.82 37.50 | 4530 | 47.50 | 52.07 | 52.60 | 52.07 | 52.25 | 47.50 | 46.38 46.20 46.69 | 143.67 | 12.23%

13:40:00 857.53 37.30 | 47.40 | 48.50 | 52.77 | 53.30 | 52.77 | 52.94 | 48.00 | 45.94 44.80 46.25 142.86 | 11.75%

13:45:00 843.10 37.10 | 47.40 | 49.20 | 52.87 | 53.40 | 52.87 | 53.04 | 48.30 | 46.73 46.10 47.04 | 140.25 11.90%
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A5 2.1 (A0) Toyannmsnaaowan weanssuvesluga PV/T wiia lufinszantany

dmsuundaluinmsseueanudeuaieingy Jugaana 12.00 — 16.20 1. Tuf 10/10/2559

Twhi | Twho TPV Twh - storage Pelec Eft
IT Ta
TIME Exp Exp Left Mid Right Avg Top Mid Bottom Avg Exp Exp
W/m? ‘c ‘c ‘c °’c °’c °’c ‘c ‘c ‘c ‘c ‘c w %

14:00:00 | 792.60 | 37.60 | 46.50 | 49.80 | 54.05 | 54.60 | 54.05 | 54.24 | 48.90 | 46.88 45.80 47.19 | 13438 | 12.27%

14:05:00 | 774.57 | 37.60 | 47.40 | 49.90 53.46 | 54.00 | 53.46 | 53.64 | 48.90 | 47.37 46.80 47.69 136.07 12.40%

14:10:00 | 764.65 | 37.50 | 47.90 | 4820 | 53.96 | 54.50 | 53.96 | 54.14 | 49.10 [ 47.47 46.80 47.79 135.04 12.47%

14:15:00 | 750.22 | 37.50 | 48.60 | 50.50 | 52.77 | 53.30 | 52.77 | 52.94 | 49.50 | 47.52 46.50 47.84 | 13540 | 12.55%

14:20:00 | 736.70 | 37.60 | 47.90 | 50.50 | 52.57 | 53.10 | 52.57 | 52.75 | 49.90 | 47.77 46.60 48.09 | 131.31 12.62%

14:25:00 | 722.27 | 37.70 | 48.10 | 51.20 | 53.16 | 53.70 | 53.16 | 53.34 | 50.00 [ 48.51 48.00 48.84 | 133.11 12.68%

14:30:00 | 703.33 | 38.10 | 48.60 | S51.10 | 51.78 | 52.30 | 51.78 | 51.95 | 49.80 [ 48.11 47.40 48.44 | 130.59 | 12.73%

14:35:00 | 690.71 | 38.00 | 4840 | 51.30 [ 51.78 | 52.30 | 51.78 | 51.95 | 49.80 | 48.16 47.50 4849 | 131.70 | 12.78%

14:40:00 | 673.58 | 38.00 | 50.60 | 50.80 | 51.38 | 51.90 | 51.38 | 51.55 | 50.00 [ 48.26 47.50 48.59 | 12931 12.83%

14:45:00 | 662.76 | 37.60 | 48.40 | 51.90 | 52.07 | 52.60 | 52.07 | 52.25 | 50.20 | 48.96 48.70 49.29 | 12533 12.88%

14:50:00 | 651.94 | 37.40 | 49.80 | 5240 | 52.87 | 53.40 | 52.87 | 53.04 | 50.00 [ 49.01 49.00 49.34 | 11858 | 12.91%

14:55:00 | 633.00 | 37.10 | 49.00 | 51.60 | 51.78 | 52.30 | 51.78 | 51.95 | 49.30 | 48.41 48.50 48.74 | 113.00 | 12.94%

15:00:00 | 614.07 | 37.30 | 50.20 | 48.70 | 51.28 | 51.80 | 51.28 | 51.45 | 49.60 [ 49.01 49.40 49.34 | 107.25 12.92%

15:05:00 | 602.34 | 36.90 | 48.70 | 51.60 | 51.08 | 51.60 | 51.08 | 51.26 | 49.80 [ 49.20 49.60 49.53 | 103.01 12.93%

15:10:00 | 587.01 37.00 | 49.70 | 51.40 | 50.09 | 50.60 | 50.09 | 50.26 | 49.50 | 49.05 49.60 49.38 94.60 12.89%

15:15:00 | 568.98 | 37.80 | 49.30 | 51.10 [ 50.09 | 50.60 | 50.09 | 50.26 | 50.50 [ 48.96 48.40 49.29 88.79 12.77%

15:20:00 | 551.85 | 38.50 | 48.60 | 52.00 | 49.80 | 50.30 | 49.80 | 49.96 | 48.60 | 48.66 49.70 48.99 82.34 12.64%

15:25:00 | 533.81 39.60 | 49.30 | 50.00 | 50.19 | 50.70 | 50.19 | 50.36 | 49.10 | 49.10 50.10 49.43 77.62 12.44%

15:30:00 | 514.88 | 40.30 | 48.30 | 52.10 | 49.10 | 49.60 | 49.10 | 49.27 | 48.50 | 48.46 49.40 48.79 71.89 12.23%

15:35:00 | 497.74 | 41.10 | 49.40 | 52.10 | 48.61 | 49.10 | 48.61 | 48.77 | 48.80 | 48.36 48.90 48.69 65.49 12.00%

15:40:00 | 476.10 | 41.30 | 49.40 | 4830 | 48.11 | 48.60 | 48.11 | 4828 | 48.70 | 48.56 49.40 48.89 64.26 11.72%

15:45:00 | 456.27 | 41.40 | 47.70 | 48.50 | 47.62 | 48.10 | 47.62 | 47.78 | 48.60 | 48.81 50.00 49.14 59.54 11.42%

15:50:00 | 436.43 | 41.80 | 49.10 | 48.10 | 47.52 | 48.00 | 47.52 | 47.68 | 48.60 | 48.66 49.70 48.99 53.52 11.03%

15:55:00 | 399.46 | 41.80 | 48.80 | 52.30 | 47.32 | 47.80 | 47.32 | 47.48 | 48.60 | 4821 48.80 48.54 46.64 10.20%

16:00:00 | 344.45 | 41.80 | 49.90 | 51.80 | 46.83 | 47.30 | 46.83 | 46.98 | 48.90 [ 49.01 50.10 49.34 41.01 8.44%

16:05:00 | 273.22 | 41.50 | 48.60 | 50.60 | 46.73 | 47.20 | 46.73 | 46.89 | 49.00 | 49.10 50.20 49.43 34.04 4.74%

16:10:00 | 275.02 | 41.40 | 49.30 | 52.40 | 46.63 | 47.10 | 46.63 | 46.79 | 48.70 | 48.36 49.00 48.69 30.64 4.88%
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M54 1.2 Toyannmsnaaouaa weanssuvesluga PV/T sialinszantaiy dmsuiu

g3 lutimsszuneanudoudlrotindu Tus99a1 12.00 — 16.20 1. Juf 10/10/2559

[

=
N

Twhi | Twho TPV Twh - storage Pelec Eff
IT Ta
TIME Exp Exp Left Mid Right Avg Top Mid Bottom Avg Exp Exp
W/m? °’c °’c °’c °’c ‘c ‘c ‘c ‘c ‘c ‘c ‘c A %

09:15:00 | 609.56 | 31.10 | 29.90 | 37.00 | 45.16 | 45.50 | 4531 | 4532 | 29.00 | 28.71 30.00 29.24 75.17 9%
09:20:00 | 595.13 31.10 | 30.50 38.00 45.16 | 45.50 | 45.16 | 45.27 30.10 | 29.80 30.90 30.27 74.42 9%
09:25:00 | 655.54 30.60 | 31.00 39.20 45.66 | 46.00 | 45.66 | 45.77 30.90 30.59 31.90 31.13 76.49 8%
09:30:00 | 690.71 | 31.50 | 31.60 | 40.70 | 46.55 | 46.90 | 46.55 | 46.67 | 31.80 | 31.48 33.10 3213 89.90 9%
09:35:00 | 694.32 | 31.20 | 32.20 | 42.10 | 47.44 | 47.80 | 47.44 | 47.56 | 32.90 | 32.57 34.40 3329 | 106.26 | 11%
09:40:00 | 660.95 | 31.40 | 33.20 | 42.50 | 48.14 | 48.50 | 48.14 | 48.26 | 34.10 | 33.76 35.50 34.45 | 103.68 | 11%
09:45:00 | 761.95 | 32.00 | 34.90 | 42.70 | 49.03 | 49.40 | 49.03 | 49.15 | 3540 | 35.05 36.50 35.65 | 133.63 | 12%
09:50:00 | 807.03 | 32.20 | 35.60 | 43.70 | 50.22 | 50.60 | 50.22 | 50.35 | 36.30 | 35.94 37.50 36.58 | 136.78 | 12%
09:55:00 | 780.88 | 32.60 | 37.10 | 44.70 | 51.01 | 51.40 | 51.01 | 51.14 | 37.20 | 36.83 38.50 3751 | 133.94 | 12%
10:00:00 | 801.26 | 32.90 | 38.00 | 43.40 | 49.43 | 49.80 | 49.43 | 49.55 | 3830 | 37.92 39.20 3847 | 11847 | 10%
10:05:00 | 814.24 | 33.00 | 39.10 | 45.60 | 50.72 | 51.10 | 50.72 | 50.84 | 39.10 | 38.71 39.70 39.17 | 13338 | 11%
10:10:00 | 815.51 | 33.40 | 39.30 | 44.80 | 50.52 | 50.90 | 50.52 | 50.65 | 39.80 | 39.40 40.50 39.90 | 120.53 | 10%
10:15:00 | 780.79 | 32.80 | 40.40 | 42.70 | 47.64 | 48.00 | 47.64 | 47.76 | 40.20 | 39.80 40.90 40.30 | 113.90 | 10%
10:20:00 | 719.48 | 33.80 | 41.60 | 46.10 | 49.63 | 50.00 | 49.63 | 49.75 | 40.70 | 40.29 41.00 40.66 | 11398 | 11%
10:25:00 | 816.50 | 34.70 | 41.00 | 49.50 | 53.10 | 53.50 | 53.10 | 53.23 | 41.20 | 40.79 4220 41.40 | 13456 | 12%
10:30:00 | 890.89 | 35.00 | 41.70 | 49.70 | 54.09 | 54.50 | 54.09 | 54.23 | 42.40 | 41.98 42.80 4239 | 13502 | 11%
10:35:00 | 916.14 | 34.70 | 4230 | 51.10 | 55.58 | 56.00 | 55.58 | 55.72 | 43.10 | 42.67 4430 4336 | 136.10 | 10%
10:40:00 | 917.04 | 35.60 | 43.40 | 5230 | 57.07 | 57.50 | 57.07 | 57.21 | 44.20 | 43.76 45.40 4445 | 137.71 11%
10:45:00 | 815.15 | 35.70 | 43.80 | 53.30 | 58.26 | 58.70 | 5826 | 58.41 | 45.10 | 44.65 46.40 4538 | 14137 | 12%
10:50:00 | 789.00 | 3540 | 45.50 | 51.80 | 56.97 | 57.40 | 56.97 | 57.11 | 46.40 | 45.94 47.30 46.55 | 127.98 | 11%
10:55:00 | 917.04 | 36.10 | 47.30 | 53.00 | 57.86 | 58.30 | 57.86 | 58.01 | 47.40 | 46.93 47.90 4741 | 14038 | 11%
11:00:00 | 926.06 | 36.70 | 47.70 | 55.20 | 58.66 | 59.10 | 58.66 | 58.80 | 47.80 | 47.32 48.90 48.01 | 14095 | 11%
11:05:00 | 949.50 | 37.30 | 47.50 | 57.60 | 60.74 | 61.20 | 60.74 | 60.89 | 48.30 | 47.82 49.80 48.64 | 139.40 | 10%
11:10:00 | 919.74 | 37.80 | 48.20 | 58.20 | 61.54 | 62.00 | 61.54 | 61.69 | 49.30 | 48.81 50.50 49.54 | 139.28 | 11%
11:15:00 | 93598 | 38.00 | 48.80 | 58.40 | 62.33 | 62.80 | 62.33 | 62.49 | 50.50 | 50.00 51.60 50.70 | 136.05 | 10%
11:20:00 | 944.09 | 37.70 | 49.60 | 58.70 | 63.42 | 63.90 | 63.42 | 63.58 | 51.50 | 50.99 53.30 51.93 | 136.33 | 10%
11:25:00 | 955.81 | 37.70 | 50.90 | 60.20 | 64.12 | 64.60 | 64.12 | 64.28 | 52.80 | 52.27 53.60 52.89 | 13546 | 10%
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A3 .2 (70) Toyannmsnaaowaa weanssuvesluga PV/T wiialinszantaiy dmsy

Sunsalutinsszuneanudoudltorindy Tur19a1 12.00 — 16.20 1. JuN 10/10/2559

Twhi | Twho TPV Twh - storage Pelec Eft
IT Ta
TIME Exp Exp Left Mid Right Avg Top Mid Bottom Avg Exp Exp
W/m? °’c ‘c ‘c ‘c ‘c ‘c ‘c ‘c ‘c ‘c ‘c A %

11:40:00 973.85 37.80 | 54.10 | 55.50 | 62.73 | 63.20 | 62.73 | 62.88 | 54.30 | 53.76 55.20 5442 | 146.60 | 11%

11:45:00 959.69 3790 | 54.70 | 58.60 | 65.21 65.70 | 65.21 65.37 | 55.10 | 54.55 55.10 54.92 121.34 9%

11:50:00 | 1,027.95 | 37.50 | 54.90 | 56.40 | 61.93 | 62.40 | 61.93 | 62.09 | 55.40 | 54.85 55.30 55.18 143.88 10%

11:55:00 | 1,000.90 | 37.30 | 55.40 | 60.30 | 66.80 [ 67.30 | 66.80 | 66.96 | 55.30 | 54.75 56.30 55.45 139.68 10%

12:00:00 | 1,045.27 | 37.10 | 55.10 | 61.00 | 67.99 | 68.50 | 67.99 | 68.16 | 55.70 | 55.14 56.80 55.88 | 129.27 9%

12:05:00 938.68 36.90 | 56.10 | 57.60 | 64.31 | 64.80 | 64.31 | 6448 | 56.10 | 55.54 57.10 56.25 128.00 | 10%

12:10:00 939.58 36.90 | 56.20 | 60.20 | 66.00 | 66.50 | 66.00 | 66.17 [ 56.80 | 56.23 56.80 56.61 139.97 | 10%

12:15:00 953.11 36.80 | 56.00 | 61.90 [ 69.18 | 69.70 | 69.18 | 69.35 | 56.90 | 56.33 57.80 57.01 138.18 10%

12:20:00 952.21 36.80 | 5740 | 62.50 | 68.58 | 69.10 | 68.58 | 68.75 | 58.00 | 57.42 58.70 58.04 | 133.12 | 10%

12:25:00 921.55 37.00 | 57.30 | 62.40 | 70.27 | 70.80 | 70.27 | 70.45 | 58.80 | 58.21 59.50 58.84 | 13433 10%

12:30:00 947.70 37.00 | 58.70 | 63.20 | 69.48 | 70.00 | 69.48 | 69.65 | 59.40 | 58.81 60.00 59.40 | 141.53 10%

12:35:00 942.29 37.00 | 58.60 | 63.40 | 67.49 | 68.00 | 67.49 | 67.66 | 59.90 | 59.30 60.80 60.00 | 133.72 | 10%

12:40:00 933.27 37.00 | 60.80 | 64.10 | 68.58 | 69.10 | 68.58 | 68.75 | 60.80 | 60.19 61.30 60.76 | 130.38 10%

12:45:00 951.30 37.10 | 60.50 | 68.90 | 70.27 | 70.80 | 70.27 | 70.45 | 61.20 | 60.59 62.30 61.36 | 13136 | 10%

12:50:00 933.27 37.40 | 60.60 | 71.50 | 72.15 | 72.70 | 72.15 | 72.34 | 61.40 | 60.79 63.30 61.83 130.65 10%

12:55:00 899.01 37.80 | 60.40 | 70.60 | 71.46 | 72.00 | 71.46 | 71.64 | 61.40 [ 60.79 64.20 62.13 129.93 10%

13:00:00 914.33 37.80 | 60.30 | 70.20 | 71.46 [ 72.00 | 71.46 | 71.64 | 61.50 | 60.89 65.10 62.50 | 130.93 10%

13:05:00 852.12 37.60 | 61.00 | 68.20 | 70.96 | 71.50 | 70.96 | 71.14 | 64.50 | 63.86 65.30 64.55 128.59 | 11%

13:10:00 908.92 37.50 | 63.50 | 68.20 | 69.87 | 70.40 | 69.87 | 70.05 | 65.10 | 64.45 65.60 65.05 12829 | 10%

13:15:00 880.97 37.60 | 64.90 | 68.70 | 70.37 | 70.90 | 70.37 | 70.55 | 6530 | 64.65 65.70 65.22 | 12826 | 10%

13:20:00 873.76 37.50 | 65.10 | 70.60 | 70.77 | 71.30 | 70.77 | 70.94 | 65.90 | 6524 66.50 65.88 | 127.15 10%

13:25:00 870.15 37.60 | 64.10 | 72.40 | 71.26 | 71.80 | 71.26 | 71.44 | 6590 | 6524 67.60 66.25 127.50 | 10%

13:30:00 801.08 37.60 | 64.00 | 74.10 | 72.85 | 73.40 | 72.85 | 73.03 | 6590 | 6524 68.20 66.45 128.18 11%

13:35:00 799.82 37.50 | 64.30 | 70.30 | 68.98 | 69.50 | 68.98 | 69.15 | 66.10 | 65.44 68.70 66.75 129.53 11%

13:40:00 857.53 37.30 | 66.30 | 68.50 [ 69.08 | 69.60 | 69.08 | 69.25 | 67.90 | 67.22 68.70 67.94 | 130.72 | 11%

13:45:00 843.10 37.10 | 67.30 | 69.40 | 69.38 | 69.90 | 69.38 | 69.55 | 6820 | 67.52 68.80 68.17 | 12634 | 11%

13:50:00 829.57 3740 | 67.50 | 70.00 | 70.47 | 71.00 | 70.47 | 70.65 | 68.50 | 67.82 68.80 68.37 | 126.14 | 11%
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AT V.2 (AD) Toyannmsnaaouand weanssuuedluga PV/T wialinszanilaiy dmsy

Sunsalutinsszuneanudoudltorindy Tur19a1 12.00 — 16.20 1. JuN 10/10/2559

Twhi | Twho TPV Twh - storage Pelec Eff
IT Ta
TIME Exp Exp Left Mid Right Avg Top Mid Bottom Avg Exp Exp
W/m? °’c °’c °’c °’c ‘c ‘c ‘c ‘c ‘c ‘c ‘c A %

14:05:00 | 774.57 | 37.60 | 68.00 | 70.80 [ 70.67 | 71.20 | 70.67 | 70.84 | 69.20 | 68.51 69.60 69.10 | 12222 | 11%

14:10:00 | 764.65 | 37.50 | 68.40 | 7090 | 71.36 | 71.90 [ 71.36 | 71.54 | 69.40 | 68.71 69.80 69.30 123.65 11%

14:15:00 | 750.22 | 37.50 | 69.30 | 70.50 [ 70.17 | 70.70 | 70.17 | 70.35 | 69.60 [ 68.90 70.00 69.50 122.96 11%

14:20:00 | 736.70 | 37.60 | 69.50 | 70.50 | 70.47 | 71.00 | 70.47 | 70.65 | 69.80 [ 69.10 70.20 69.70 | 117.90 | 11%

14:25:00 | 722.27 | 37.70 | 69.40 | 70.70 | 70.86 | 71.40 | 70.86 | 71.04 | 69.70 [ 69.00 70.60 69.77 | 119.76 | 12%

14:30:00 | 703.33 | 38.10 | 69.60 | 70.30 [ 69.67 | 70.20 | 69.67 | 69.85 | 70.20 | 69.50 70.20 69.97 | 11545 | 12%

14:35:00 | 690.71 | 38.00 | 69.40 | 69.50 [ 69.08 | 69.60 | 69.08 | 69.25 | 69.90 [ 69.20 70.90 70.00 | 11338 | 12%

14:40:00 | 673.58 | 38.00 | 69.90 | 70.60 | 69.67 | 70.20 | 69.67 | 69.85 | 70.80 [ 70.09 70.40 70.43 111.60 | 12%

14:45:00 | 662.76 | 37.60 | 69.40 | 70.80 | 69.97 | 70.50 | 69.97 | 70.15 | 69.90 [ 69.20 70.80 69.97 | 109.94 | 12%

14:50:00 | 651.94 | 37.40 | 69.60 | 70.60 | 69.18 | 69.70 | 69.18 | 69.35 | 70.20 [ 69.50 70.40 70.03 101.91 11%

14:55:00 | 633.00 | 37.10 | 69.40 | 70.30 | 69.77 | 70.30 | 69.77 | 69.95 | 70.00 [ 69.30 71.00 70.10 94.92 11%

15:00:00 | 614.07 | 37.30 | 69.50 | 70.30 [ 69.18 | 69.70 | 69.18 | 69.35 | 70.30 | 69.60 70.50 70.13 84.71 10%

15:05:00 | 602.34 | 36.90 | 69.40 | 70.00 | 68.98 | 69.50 | 68.98 | 69.15 | 70.20 [ 69.50 70.80 70.17 73.80 9%

15:10:00 | 587.01 37.00 | 69.30 | 70.00 | 68.28 | 68.80 | 68.28 | 68.46 [ 70.20 | 69.50 70.90 70.20 73.48 9%

15:15:00 | 568.98 | 37.80 | 69.10 | 68.50 [ 68.18 | 68.70 | 68.18 | 68.36 | 71.00 [ 70.29 70.80 70.70 64.62 8%

15:20:00 | 551.85 | 38.50 | 68.80 | 69.40 [ 67.59 | 68.10 | 67.59 | 67.76 | 70.20 [ 69.50 71.00 70.23 56.12 7%

15:25:00 | 533.81 39.60 | 68.50 | 70.20 | 67.79 | 68.30 | 67.79 | 67.96 [ 70.50 | 69.80 70.50 70.27 50.32 7%

15:30:00 | 514.88 | 40.30 | 68.20 | 68.90 [ 66.70 | 67.20 | 66.70 | 66.86 | 70.10 | 69.40 70.90 70.13 42.20 6%

15:35:00 | 497.74 | 41.10 | 67.80 | 67.90 [ 66.30 | 66.80 | 66.30 | 66.47 | 70.20 [ 69.50 70.80 70.17 35.42 5%

15:40:00 | 476.10 | 41.30 | 67.90 | 6830 | 6531 | 65.80 | 6531 | 6547 | 70.50 [ 69.80 70.00 70.10 31.98 5%

15:45:00 | 456.27 | 41.40 | 67.20 | 68.10 [ 6491 | 65.40 | 6491 | 65.07 | 70.00 [ 69.30 70.00 69.77 24.99 4%

15:50:00 | 436.43 | 41.80 | 67.50 | 67.90 | 64.71 | 65.20 | 64.71 | 64.87 | 70.00 [ 69.30 69.70 69.67 20.82 3%

15:55:00 | 399.46 | 41.80 | 67.30 | 66.70 | 64.02 | 64.50 | 64.02 | 64.18 | 69.60 [ 68.90 70.20 69.57 17.13 3%

16:00:00 | 344.45 | 41.80 | 67.20 | 66.80 | 63.52 | 64.00 | 63.52 | 63.68 | 69.30 | 68.61 70.10 69.34 13.28 3%

101



A5 1.3 Yeyaninmsnaaswaa wnanssuvesluga PV/T wiia lifinszantaiy dmsy

Suntimsszueanudoudlrenindy Tus199a1 12.00 — 16.20 U. JuN 10/10/2559

Twhi | Twho TPV Twh - storage Pelec Eft
IT Ta
TIME Exp Exp Left Mid Right Avg Top Mid Bottom Avg Exp Exp
W/m? °’c °‘c °‘c °’c °’c °’c °’c °’c ‘c °’c °’c A %

08:40:31 | 541.03 | 28.20 | 27.15 | 29.50 | 36.46 | 37.20 | 36.83 | 36.83 | 26.80 | 26.88 27.50 27.06 64.13 8.94%

08:45:31 55095 | 2820 | 27.55 | 29.70 | 37.14 | 37.90 | 37.52 | 37.52 | 27.20 | 27.27 27.90 27.46 67.70 9.27%

08:50:31 573.49 | 29.50 | 28.35 30.10 | 38.42 | 39.20 | 38.81 38.81 28.70 | 28.07 28.00 28.26 72.79 9.57%

08:55:31 | 698.79 | 29.30 | 29.10 | 30.40 [ 39.10 [ 39.90 | 39.50 | 39.50 | 29.70 | 28.81 28.50 29.00 | 106.52 | 11.50%

09:00:31 | 701.20 | 29.90 | 29.80 | 31.30 [ 39.89 | 40.70 | 40.29 | 40.29 | 30.10 | 29.50 29.50 29.70 | 11530 | 12.40%

09:05:31 | 601.44 | 29.50 | 30.20 | 31.30 | 41.06 | 41.90 | 41.48 | 41.48 | 30.70 | 29.90 29.70 30.10 90.00 11.29%

09:10:31 | 633.00 | 31.00 | 30.70 | 31.30 | 42.14 | 43.00 | 42.57 | 42.57 | 31.30 | 30.39 30.10 30.60 | 102.94 | 12.27%

09:15:31 | 760.95 | 32.40 | 31.05 | 32.00 | 43.41 | 44.30 | 43.86 | 43.86 | 31.70 [ 30.74 30.40 30.95 | 126.60 | 12.55%

09:20:31 | 796.36 | 32.90 | 31.25 | 32.00 | 44.69 | 45.60 | 45.14 | 45.14 | 31.20 | 30.94 31.30 31.15 | 129.40 | 12.26%

09:25:31 | 781.69 | 32.80 | 31.65 | 32.50 | 4547 | 46.40 | 4594 | 4594 | 32.00 | 31.33 31.30 31.54 | 12928 | 12.48%

09:30:31 | 798.83 | 33.80 | 31.95 | 32.80 | 45.77 | 46.70 | 46.23 | 46.23 | 32.60 | 31.63 31.30 31.84 | 131.61 12.43%

09:35:31 | 816.86 | 33.00 | 32.10 | 33.00 | 47.14 | 48.10 | 47.62 | 47.62 | 32.20 | 31.78 32.00 31.99 | 130.77 | 12.08%

09:40:31 | 839.40 | 33.80 | 3245 | 3340 | 4733 | 4830 | 47.82 | 47.82 | 3290 | 32.13 32.00 32.34 | 13531 12.16%

09:45:31 | 852.93 | 33.70 | 32.85 | 33.70 | 47.53 | 48.50 | 48.02 | 48.02 | 33.20 | 32.52 32.50 32.74 | 13543 11.98%

09:50:31 | 818.75 | 35.10 | 33.15 | 34.00 | 48.61 | 49.60 | 49.10 | 49.10 | 33.50 | 32.82 32.80 33.04 | 13041 12.02%

09:55:31 | 724.98 | 34.00 | 33.25 | 34.20 | 47.43 | 4840 | 4792 | 47.92 | 33.50 [ 32.92 33.00 33.14 | 11437 | 11.90%

10:00:31 | 886.38 | 33.30 | 32.90 | 3530 [ 49.20 | 50.20 | 49.70 | 49.70 | 33.90 | 33.31 33.40 33.54 | 145.13 12.35%

10:05:31 | 892.60 | 35.30 | 34.10 | 36.10 | 49.59 | 50.60 | 50.09 | 50.09 | 34.40 [ 33.71 33.70 33.94 | 14148 | 11.96%

10:10:31 | 883.68 | 35.00 | 35.40 | 37.00 | 50.76 | 51.80 | 51.28 | 51.28 | 34.80 | 34.06 34.00 3429 | 144.69 | 1235%

10:15:31 | 831.38 | 35.40 | 35.70 | 37.80 | 51.16 | 52.20 | 51.68 | 51.68 | 3530 [ 34.40 34.20 34.63 | 140.14 | 12.72%

10:20:31 | 878.09 | 33.60 | 35.30 | 37.40 | 50.57 | 51.60 | 51.08 | 51.08 | 3530 [ 34.60 34.60 34.83 | 140.70 | 12.09%

10:25:31 | 836.70 | 34.00 | 35.80 | 37.80 | 50.96 | 52.00 | 51.48 | 51.48 | 35.60 [ 34.95 35.00 35.18 | 139.86 | 12.61%

10:30:31 | 849.41 | 34.70 | 35.90 | 37.90 | 50.57 | 51.60 | 51.08 | 51.08 | 3590 [ 35.19 35.20 3543 | 142.15 12.62%

10:35:31 | 862.04 | 34.10 | 36.80 | 3840 | 50.27 | 51.30 | 50.79 | 50.79 | 36.20 | 35.49 35.50 35.73 | 140.96 | 12.34%

10:40:31 | 867.45 | 34.20 | 36.70 | 38.60 | 50.96 | 52.00 | 51.48 | 51.48 | 36.30 | 35.64 35.70 35.88 | 14228 | 12.37%

10:45:31 | 873.76 | 35.10 | 37.40 | 39.00 | 51.65 | 52.70 | 52.17 | 52.17 | 36.90 [ 36.09 36.00 36.33 141.39 12.21%

10:50:31 | 873.76 | 34.70 | 37.10 | 3890 | 51.65 | 52.70 | 52.17 | 52.17 | 36.90 [ 36.18 36.20 36.43 142.12 12.27%

10:55:31 | 880.07 | 35.60 | 37.20 | 39.00 | 52.04 | 53.10 | 52.57 | 52.57 | 37.30 | 36.58 36.60 36.83 140.74 12.06%

11:00:31 | 880.97 | 35.50 | 37.80 | 39.30 | 51.94 | 53.00 | 5247 | 52.47 | 37.50 | 36.78 36.80 37.03 | 14136 | 12.10%
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M99 1.3 (19) UBUAINNITNAADILL

! 9

Y

aad npdAnssuvesTuga PV/T wiia lulinszantlaniuy

dmsusuninmsemeanudeuatei ey Tug19a1 12.00 — 16.20 w. TR 10/10/2559

Twhi | Twho TPV Twh - storage Pelec Eft
IT Ta
TIME Exp Exp Left Mid Right Avg Top Mid Bottom Avg Exp Exp
W/m? °’c ‘c ‘c °’c °’c °’c °’c °’c ‘c °’c °’c A %
11:20:31 | 908.92 | 36.20 | 38.70 | 40.50 | 52.92 | 54.00 | 53.46 | 53.46 | 38.80 | 38.02 38.00 3827 | 14042 | 11.65%
11:25:31 915.24 36.90 38.90 40.70 53.21 54.30 53.76 53.76 39.10 38.31 38.30 38.57 138.74 11.44%
11:30:31 923.35 36.00 39.80 41.50 53.21 54.30 53.76 53.76 39.50 38.71 38.70 38.97 138.46 11.31%
11:35:31 | 925.16 | 37.30 | 40.00 | 42.10 | 54.00 [ 55.10 | 54.55 | 54.55 | 39.70 | 38.86 38.80 39.12 | 140.83 | 11.48%
11:40:31 | 926.06 | 37.20 | 40.00 | 41.70 | 54.49 | 55.60 | 55.04 | 55.04 | 39.80 | 39.11 39.20 39.37 | 138.71 | 11.30%
11:45:31 | 925.16 | 36.90 [ 40.10 | 41.90 | 54.10 | 5520 | 54.65 | 54.65 | 40.10 | 39.30 39.30 39.57 | 139.27 | 11.36%
11:50:31 | 941.39 | 37.00 | 41.00 | 42.90 | 54.39 | 5550 | 54.95 | 54.95 | 40.60 | 39.85 39.90 40.12 | 13791 | 11.05%
11:55:31 | 940.48 | 37.10 | 40.60 | 42.90 | 54.39 | 55.50 | 54.95 | 54.95 | 41.00 | 40.10 40.00 40.37 | 137.32 | 11.01%
12:00:31 | 973.35 | 36.10 | 40.80 | 42.60 | 54.39 | 55.50 | 54.95 | 54.95 | 40.40 | 39.95 40.30 40.22 | 136.87 | 10.61%
12:05:32 | 926.96 | 36.90 | 22.40 | 28.00 | 50.57 | 51.60 | 51.08 | 51.08 | 22.00 | 20.89 20.20 21.03 | 140.57 | 11.44%
12:10:32 | 925.16 | 37.60 | 22.60 | 27.10 | 49.29 | 50.30 | 49.80 | 49.80 | 22.50 | 21.09 20.10 21.23 | 143.76 | 11.72%
12:15:32 | 922.45 | 36.20 | 2320 | 27.10 | 49.59 | 50.60 | 50.09 | 50.09 | 22.80 | 22.18 22.00 2233 | 146.05 | 11.94%
12:20:32 | 979.26 | 36.50 | 22.80 | 27.20 | 48.80 | 49.80 | 49.30 | 49.30 | 23.10 | 22.67 22.70 22.82 | 150.05 | 11.56%
12:25:32 | 979.26 | 36.60 | 23.20 | 27.60 | 48.90 | 49.90 | 49.40 | 49.40 | 23.70 | 23.17 23.10 2332 | 149.34 | 11.50%
12:30:32 | 978.36 | 36.60 | 24.50 | 28.40 | 49.69 | 50.70 | 50.19 | 50.19 | 23.80 | 23.36 23.40 23.52 | 151.36 | 11.67%
12:35:32 | 972.95 | 36.10 | 24.80 | 28.80 | 49.49 | 50.50 | 50.00 | 50.00 | 24.20 | 23.76 23.80 23.92 | 149.32 | 11.58%
12:40:32 | 974.75 | 35.90 | 25.30 | 29.70 | 50.08 | 51.10 | 50.59 | 50.59 | 24.70 | 24.26 24.30 2442 | 151.09 | 11.69%
12:45:32 | 914.33 | 3590 | 2590 | 29.70 | 49.59 | 50.60 | 50.09 | 50.09 | 24.90 | 24.50 24.60 24.67 | 149.92 | 12.37%
12:50:32 | 884.58 | 36.10 | 26.20 | 30.30 | 49.39 | 50.40 | 49.90 | 49.90 | 25.40 | 25.05 25.20 2522 | 15035 | 12.82%
12:55:32 | 996.39 | 36.00 | 27.10 | 30.00 | 48.51 | 49.50 | 49.01 | 49.01 | 25.50 | 2525 25.50 2542 | 15395 | 11.66%
13:00:32 | 987.37 | 34.50 | 27.00 | 30.30 | 46.35 | 47.30 | 46.83 | 46.83 | 26.10 | 25.69 25.80 25.86 | 153.66 | 11.74%
13:05:32 | 995.49 | 36.00 | 27.50 | 32.00 | 46.94 | 47.90 | 47.42 | 47.42 | 26.60 | 26.14 26.20 26.31 153.95 | 11.67%
13:10:32 | 984.67 | 36.10 | 28.00 | 31.70 | 45.57 | 46.50 | 46.04 | 46.04 | 26.90 | 26.58 26.80 26.76 | 154.13 | 11.81%
13:15:32 | 970.24 | 36.60 | 28.50 | 33.00 | 47.53 | 48.50 | 48.02 | 48.02 | 27.30 | 26.93 27.10 27.11 | 15321 | 11.91%
13:20:32 | 984.67 | 36.60 | 28.80 | 33.50 | 49.29 | 50.30 | 49.80 | 49.80 | 28.00 | 27.62 27.80 27.81 | 154.52 | 11.84%
13:25:32 | 944.09 | 36.40 | 30.00 | 33.90 | 50.37 | 51.40 | 50.89 | 50.89 | 28.30 | 27.97 28.20 28.16 | 149.13 | 11.92%
13:30:32 | 962.13 | 37.20 | 29.50 | 34.30 | 51.16 | 5220 | 51.68 | 51.68 | 29.00 | 28.56 28.70 28.75 | 150.41 11.79%
13:35:32 | 932.37 | 37.70 | 30.50 | 34.40 | 49.20 | 50.20 | 49.70 | 49.70 | 29.40 | 29.06 29.30 29.25 | 152.21 12.31%
13:40:32 | 926.96 | 38.50 | 30.70 | 35.20 | 49.88 | 50.90 | 50.39 | 50.39 | 29.70 | 29.40 29.70 29.60 | 141.66 | 11.53%
13:45:32 | 918.84 | 38.60 | 31.60 | 35.10 | 51.16 | 5220 | 51.68 | 51.68 | 29.90 | 29.80 30.30 30.00 | 140.64 | 11.55%

103




M99 1.3 (19) UBUAINNITNAADILL

! 9

Y

aad npdAnssuvesTuga PV/T wiia lulinszantlaniuy

dmsusuninmsemeanudeuatei ey Tug19a1 12.00 — 16.20 w. TR 10/10/2559

Twhi | Twho TPV Twh - storage Pelec Eft
IT Ta
TIME Exp Exp Left Mid Right Avg Top Mid Bottom Avg Exp Exp
W/m? °’c ‘c ‘c °’c °’c °’c °’c °’c ‘c °’c °’c A %
14:05:32 | 851.21 | 33.60 | 33.00 | 36.70 | 51.55 | 52.60 | 52.07 | 52.07 | 29.20 | 28.71 28.80 2890 | 13596 | 12.05%
14:10:32 847.61 33.80 33.40 37.10 51.65 52.70 52.17 52.17 | 29.50 28.91 28.90 29.10 138.66 12.34%
14:15:32 842.20 35.90 32.70 37.50 SiP’S 52.30 51.78 51.78 30.50 | 29.95 30.00 30.15 136.70 12.24%
14:20:32 | 816.05 | 36.20 | 33.60 | 37.80 | 51.65 | 52.70 | 52.17 | 52.17 | 31.10 | 30.74 31.00 30.95 | 136.77 | 12.64%
14:25:32 | 798.01 | 36.30 | 33.10 | 38.00 | 51.74 | 52.80 | 52.27 | 52.27 | 31.80 | 31.48 31.80 31.69 | 133.33 | 12.60%
14:30:32 | 78539 | 37.20 | 33.70 | 38.50 | 50.27 | 51.30 | 50.79 | 50.79 | 32.50 | 32.22 32.60 32.44 | 13456 | 12.92%
14:35:32 | 779.08 | 37.00 | 34.60 | 39.10 | 49.59 | 50.60 | 50.09 | 50.09 | 33.10 | 32.82 33.20 33.04 | 132.57 | 12.84%
14:40:32 | 770.06 | 38.60 | 34.90 | 38.70 | 49.20 | 50.20 | 49.70 | 49.70 | 33.30 | 33.07 33.50 3329 | 127.80 | 12.52%
14:45:32 | 753.83 | 37.90 | 35.80 | 39.50 | 49.29 | 50.30 | 49.80 | 49.80 | 33.70 | 33.36 33.70 33.59 | 126.03 | 12.61%
14:50:32 | 741.21 | 38.10 | 36.10 | 39.90 | 49.39 | 50.40 | 49.90 | 49.90 | 34.00 | 33.71 34.10 33.94 | 123.58 | 12.58%
14:55:32 | 730.39 | 37.80 | 36.20 | 40.20 | 49.49 | 50.50 | 50.00 | 50.00 | 34.40 | 34.11 34.50 3434 | 124.14 | 12.82%
15:00:32 | 716.86 | 37.50 | 36.40 | 40.50 | 49.00 | 50.00 | 49.50 | 49.50 | 34.90 | 34.55 34.90 3478 | 121.95 | 12.83%
15:05:32 | 701.53 | 37.50 | 36.90 | 41.00 | 48.41 | 49.40 | 4891 | 4891 | 35.10 | 34.80 35.20 35.03 | 120.63 | 12.97%
15:10:32 | 68530 | 38.40 | 37.40 | 41.10 | 47.82 | 48.80 | 4831 | 4831 | 3550 | 35.15 35.50 3538 | 117.41 12.92%
15:15:32 | 680.79 | 37.30 | 37.50 | 40.60 | 47.43 | 48.40 | 47.92 | 47.92 | 36.00 | 35.54 35.80 35.78 | 116.11 12.87%
15:20:32 | 656.45 | 37.20 | 37.80 | 41.50 | 47.63 | 48.60 | 48.11 | 48.11 | 36.30 | 35.99 36.40 36.23 | 11236 | 1291%
15:25:32 | 645.62 | 37.20 | 37.20 | 41.10 | 47.82 | 48.80 | 48.31 | 4831 | 36.50 | 36.18 36.60 36.43 | 108.57 | 12.69%
15:30:32 | 628.49 | 37.30 | 38.10 | 41.00 | 47.43 | 48.40 | 47.92 | 47.92 | 36.80 | 36.48 36.90 36.73 | 104.32 | 12.52%
15:35:32 | 609.56 | 37.80 | 38.50 | 41.20 | 47.04 | 48.00 | 47.52 | 47.52 | 37.00 | 36.63 37.00 36.88 | 103.57 | 12.81%
15:40:32 | 582.51 | 38.20 | 38.90 | 41.20 | 46.75 | 47.70 | 47.22 | 47.22 | 37.10 | 36.78 37.20 37.03 94.65 12.25%
15:45:32 | 558.16 | 37.40 | 38.10 | 41.80 | 46.35 | 47.30 | 46.83 | 46.83 | 37.40 | 37.08 37.50 3733 84.41 11.40%
15:50:32 | 532.01 | 38.00 | 39.00 | 41.80 | 46.35 | 47.30 | 46.83 | 46.83 | 37.40 | 37.08 37.50 37.33 74.30 10.53%
15:55:32 | 508.56 | 37.60 | 38.70 | 42.00 | 45.77 | 46.70 | 46.23 | 46.23 | 37.60 | 37.27 37.70 37.52 65.65 9.73%
16:00:32 | 484.22 | 36.70 | 38.60 | 41.80 | 45.37 | 46.30 | 4584 | 45.84 | 37.80 | 37.47 37.90 37.72 58.83 9.16%
16:05:32 | 462.58 | 37.30 | 39.20 | 41.90 | 44.98 | 4590 | 4544 | 4544 | 37.80 | 37.42 37.80 37.67 49.98 8.15%
16:10:32 | 446.35 | 37.10 | 38.70 | 42.10 | 44.79 | 4570 | 4524 | 4524 | 38.00 | 37.72 38.20 37.97 46.75 7.90%
16:15:32 | 423.80 | 38.50 | 39.60 | 41.50 | 44.49 | 4540 | 44.95 | 4495 | 3820 | 37.77 38.10 38.02 40.18 7.15%
16:20:32 | 321.91 | 38.10 | 39.40 | 42.60 | 44.39 | 4530 | 44.85 | 44.85 | 3850 | 38.16 38.60 38.42 35.97 8.42%
16:25:32 | 346.26 | 38.60 | 39.50 | 42.00 | 43.41 | 4430 | 43.86 | 43.86 | 38.60 | 38.26 38.70 38.52 34.56 7.52%
16:30:32 | 306.28 | 37.20 | 39.30 | 42.40 | 43.41 | 4430 | 43.86 | 43.86 | 38.70 | 3831 38.70 38.57 20.06 4.94%
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(9

M54 1.4 Toyannnsnaaouaa weanssuvesluga PV/T sialinszanilaiy dwsuiund

MITZUIANNT oUW NTY TuFI99a71 12.00 — 16.20 1. SUT 10/10/2559

Twhi | Twho TPV Twh - storage Pelec Eft
IT Ta
TIME Exp Exp Left Mid Right Avg Top Mid Bottom Avg Exp Exp
W/m? °’c ‘c ‘c °’c °’c °’c °’c °’c ‘c °’c °’c A %
08:40:31 | 541.03 | 28.20 | 31.00 | 31.10 | 37.13 | 37.50 | 36.75 | 37.13 | 28.70 | 29.20 28.37 28.76 44.18 5.72%
08:45:31 550.95 28.20 31.60 31.70 37.82 38.20 | 37.44 | 37.82 29.50 29.60 37.44 32.18 45.28 5.76%
08:50:31 573.49 | 29.50 32.70 33.00 39.50 | 39.90 | 39.10 | 39.50 30.00 30.30 39.10 33.13 68.41 8.36%
08:55:31 | 698.79 | 29.30 | 33.10 | 33.00 | 40.29 [ 40.70 | 39.89 | 40.29 | 30.90 | 31.30 39.89 34.03 80.34 8.06%
09:00:31 | 701.20 | 29.90 | 32.30 | 33.40 | 41.78 | 4220 | 41.36 | 41.78 | 31.70 | 32.10 4136 35.05 91.16 9.11%
09:05:31 | 601.44 | 29.50 | 33.70 | 34.40 | 42.37 | 42.80 | 41.94 | 4237 | 32.30 | 32.70 41.94 35.65 82.80 9.65%
09:10:31 | 633.00 | 31.00 | 34.00 | 35.50 | 43.86 | 44.30 | 43.41 | 43.86 | 32.60 | 33.20 43.41 36.40 83.75 9.27%
09:15:31 | 760.95 | 32.40 | 34.30 | 36.70 | 45.05 | 45.50 | 44.59 | 45.05 | 3320 | 33.50 4459 37.10 | 110.37 | 10.17%
09:20:31 | 796.36 | 32.90 | 33.00 | 37.50 | 46.33 | 46.80 | 45.86 | 46.33 | 33.70 | 33.90 45.86 37.82 | 112.58 9.91%
09:25:31 | 781.69 | 32.80 | 33.90 | 38.00 | 47.52 | 48.00 | 47.04 | 47.52 | 34.00 | 34.10 47.04 3838 | 112.48 | 10.08%
09:30:31 | 798.83 | 33.80 | 35.10 | 38.50 | 47.82 | 4830 | 47.33 | 47.82 | 34.20 | 34.60 4733 3871 | 115.65 | 10.15%
09:35:31 | 816.86 | 33.00 | 35.00 | 41.50 | 49.20 | 49.70 | 48.71 | 49.20 | 34.60 | 35.10 48.71 39.47 | 113.98 9.78%
09:40:31 | 839.40 | 33.80 | 35.50 | 42.30 | 49.70 | 50.20 | 49.20 | 49.70 | 35.10 | 36.10 49.20 40.13 | 118.48 9.89%
09:45:31 | 852.93 | 33.70 | 36.10 | 4230 | 50.09 | 50.60 | 49.59 | 50.09 | 36.10 | 36.90 49.59 40.86 | 118.17 9.71%
09:50:31 | 818.75 | 35.10 | 36.60 | 43.00 | 51.28 | 51.80 | 50.76 | 51.28 | 37.00 | 37.60 50.76 41.79 | 114.05 9.76%
09:55:31 | 724.98 | 34.00 | 37.50 | 42.50 | 50.09 | 50.60 | 49.59 | 50.09 | 37.60 | 38.30 49.59 41.83 | 100.72 9.74%
10:00:31 | 886.38 | 33.30 | 37.60 | 48.50 | 50.29 | 50.80 | 49.78 | 50.29 | 38.20 | 39.70 49.78 4256 | 130.77 | 10.34%
10:05:31 | 892.60 | 35.30 | 3840 | 49.30 | 53.46 | 54.00 | 52.92 | 53.46 | 39.20 | 41.00 52.92 4437 | 129.60 | 10.18%
10:10:31 | 883.68 | 35.00 | 39.80 | 49.60 | 54.65 | 5520 | 54.10 | 54.65 | 40.90 | 42.40 54.10 45.80 | 132.11 | 10.48%
10:15:31 | 831.38 | 3540 | 41.30 | 50.00 | 55.54 | 56.10 | 54.98 | 55.54 | 42.30 | 43.60 54.98 46.96 | 128.95 | 10.87%
10:20:31 | 878.09 | 33.60 | 42.10 | 50.10 | 55.64 | 56.20 | 55.08 | 55.64 | 43.60 | 44.60 55.08 47.76 | 130.53 | 10.42%
10:25:31 | 836.70 | 34.00 | 43.30 | 51.00 | 56.43 | 57.00 | 55.86 | 56.43 | 44.70 | 45.40 55.86 48.65 | 129.92 | 10.88%
10:30:31 | 849.41 | 34.70 | 44.50 | 51.60 | 56.93 | 57.50 | 56.35 | 56.93 | 45.60 | 46.60 56.35 49.52 | 129.92 | 10.72%
10:35:31 | 862.04 | 34.10 | 46.20 | 52.10 | 57.32 | 57.90 | 56.74 | 57.32 | 46.50 | 47.30 56.74 50.18 | 129.64 | 10.54%
10:40:31 | 867.45 | 34.20 | 46.30 | 53.10 | 5831 | 5890 | 57.72 | 5831 | 47.40 | 48.10 57.72 51.07 | 129.68 | 10.48%
10:45:31 | 873.76 | 35.10 | 4820 | 53.70 | 59.20 | 59.80 | 58.60 | 59.20 | 48.30 | 48.70 58.60 51.87 | 130.73 | 10.49%
10:50:31 | 873.76 | 34.70 | 48.70 | 54.30 | 59.70 | 60.30 | 59.09 | 59.70 | 49.00 | 49.70 59.09 52.60 | 130.61 10.48%
10:55:31 | 880.07 | 35.60 | 49.30 | 55.30 | 60.49 | 61.10 | 59.88 | 60.49 | 50.10 | 50.60 59.88 53.53 | 128.12 | 10.20%
11:00:31 | 880.97 | 35.50 | 50.80 | 55.70 | 60.79 | 61.40 | 60.17 | 60.79 | 50.80 | 51.40 60.17 54.12 | 128.56 | 10.23%
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A5 1.4 (A0 )Toyannmsnaaowaa weanssuvesluga PV/T wiialinszantaiy dmsy

Suntimsszueanudoudlrenindy Tus199a1 12.00 — 16.20 U. JuN 10/10/2559

Twhi | Twho TPV Twh - storage Pelec Eft
IT Ta
TIME Exp Exp Left Mid Right Avg Top Mid Bottom Avg Exp Exp
W/m? °’c °‘c °‘c °’c °’c °’c °’c °’c ‘c °’c °’c A %

11:20:31 | 908.92 | 36.20 | 53.30 | 5820 | 63.16 | 63.80 | 62.52 | 63.16 | 53.80 | 54.40 62.52 56.91 127.60 9.84%

11:25:31 91524 | 3690 | 54.00 | 59.00 | 63.86 | 64.50 | 63.21 63.86 | 54.70 | 55.30 63.21 57.74 125.22 9.59%

11:30:31 923.35 | 36.00 | 54.80 | 59.30 | 64.05 | 64.70 | 63.41 64.05 | 55.40 | 56.00 63.41 58.27 126.25 9.58%

11:35:31 | 925.16 | 37.30 | 55.80 | 60.60 | 6524 | 65.90 | 64.58 | 6524 | 5590 [ 56.50 64.58 58.99 | 12534 9.50%

11:40:31 | 926.06 | 37.20 | 55.60 | 63.70 | 66.53 | 67.20 | 65.86 | 66.53 | 56.50 [ 57.40 65.86 59.92 | 122.66 9.28%

11:45:31 | 925.16 | 36.90 | 55.80 | 64.20 | 66.73 | 67.40 | 66.05 | 66.73 | 56.70 [ 58.50 66.05 60.42 | 125.87 9.54%

11:50:31 | 941.39 | 37.00 | 56.10 | 65.50 | 67.62 | 68.30 | 66.93 | 67.62 | 57.60 [ 59.80 66.93 61.44 | 12543 9.34%

11:55:31 | 940.48 | 37.10 | 56.70 | 65.90 | 68.01 | 68.70 | 67.33 | 68.01 58.50 | 60.70 67.33 62.18 | 122.88 9.16%

12:00:31 | 973.35 | 36.10 | 24.60 | 66.00 [ 67.91 | 68.60 | 67.23 | 67.91 | 59.00 [ 61.60 67.23 62.61 122,23 8.80%

12:05:32 | 926.96 | 36.90 | 28.85 | 56.80 | 63.46 | 64.10 | 62.82 | 63.46 | 34.40 [ 23.30 62.82 40.17 | 12537 9.48%

12:10:32 | 925.16 | 37.60 | 30.45 | 52.10 | 59.70 | 60.30 | 59.09 | 59.70 | 37.50 | 23.40 59.09 40.00 | 128.40 9.73%

12:15:32 | 922.45 | 36.20 | 31.40 | 50.30 | 58.71 | 59.30 | 5811 | 58.71 | 39.50 [ 23.30 58.11 40.30 | 127.08 9.66%

12:20:32 | 979.26 | 36.50 | 31.80 | 49.30 | 57.22 | 57.80 | 56.64 | 57.22 | 40.10 [ 23.50 56.64 40.08 | 129.72 9.28%

12:25:32 | 979.26 | 36.60 | 32.20 | 49.10 | 56.53 | 57.10 | 55.96 | 56.53 | 41.00 [ 23.40 55.96 40.12 | 127.00 9.09%

12:30:32 | 978.36 | 36.60 | 32.45 | 49.00 | 56.53 | 57.10 | 55.96 | 56.53 | 41.70 | 23.20 55.96 40.29 | 127.84 9.16%

12:35:32 | 97295 | 36.10 | 32.75 | 48.70 | 5594 | 56.50 | 55.37 | 55.94 | 42.10 [ 23.40 55.37 40.29 | 126.64 9.12%

12:40:32 | 974.75 | 35.90 | 33.15 | 49.30 | 56.33 | 56.90 | 55.76 | 56.33 | 42.70 | 23.60 55.76 40.69 | 128.76 9.26%

12:45:32 | 914.33 | 3590 | 33.25 | 49.20 | 55.84 | 56.40 | 55.27 | 55.84 | 43.20 [ 23.30 55.27 40.59 | 126.64 9.71%

12:50:32 | 884.58 | 36.10 | 33.60 | 49.70 | 56.23 | 56.80 | 55.66 | 56.23 | 43.50 [ 23.70 55.66 40.95 | 12895 10.22%

12:55:32 | 996.39 | 36.00 | 33.85 | 48.50 | 54.75 | 55.30 | 54.19 | 54.75 | 44.10 [ 23.60 54.19 40.63 | 133.82 9.41%

13:00:32 | 987.37 | 34.50 | 34.20 | 46.70 | 52.87 | 53.40 | 52.33 | 52.87 | 44.40 | 24.00 5233 40.24 | 136.01 9.65%

13:05:32 | 995.49 | 36.00 | 34.50 | 49.80 | 54.85 | 55.40 | 5429 | 54.85 | 44.70 | 24.30 54.29 41.10 | 130.37 9.18%

13:10:32 | 984.67 | 36.10 | 35.00 | 49.80 | 53.96 | 54.50 | 53.41 | 53.96 | 4520 | 24.80 53.41 41.14 | 13540 9.64%

13:15:32 | 970.24 | 36.60 | 35.80 | 52.60 | 56.73 | 57.30 | 56.15 | 56.73 | 46.20 | 25.40 56.15 42.58 | 133.00 9.61%

13:20:32 | 984.67 | 36.60 | 36.70 | 54.30 | 58.81 | 59.40 | 5821 | 58.81 | 47.40 [ 26.00 58.21 43.87 | 134.03 9.54%

13:25:32 | 944.09 | 36.40 | 37.55 | 55.60 | 60.29 | 60.90 | 59.68 | 60.29 | 48.70 | 26.40 59.68 44.93 130.09 9.66%

13:30:32 | 962.13 | 37.20 | 3845 | 5540 | 60.98 | 61.60 | 60.37 | 60.98 | 49.40 | 27.50 60.37 45.76 | 133.66 9.74%

13:35:32 | 932.37 | 37.70 | 39.10 | 54.30 | 59.20 | 59.80 | 58.60 | 59.20 | 50.20 [ 28.00 58.60 45.60 | 132.93 9.99%

13:40:32 | 926.96 | 38.50 | 39.60 | 56.20 | 60.49 | 61.10 | 59.88 | 60.49 | 50.60 [ 28.60 59.88 46.36 | 129.58 9.80%

13:45:32 | 918.84 | 38.60 | 40.25 | 57.80 | 62.07 | 62.70 | 6145 | 62.07 | 51.30 [ 29.20 61.45 47.32 | 127.76 9.74%
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A5 1.4 (A0 )Toyannmsnaaowaa weanssuvesluga PV/T wiialinszantaiy dmsy

Suntimsszueanudoudlrenindy Tus199a1 12.00 — 16.20 U. JuN 10/10/2559

Twhi | Twho TPV Twh - storage Pelec Eft
IT Ta
TIME Exp Exp Left Mid Right Avg Top Mid Bottom Avg Exp Exp
W/m? °’c °‘c °‘c °’c °’c °’c °’c °’c ‘c °’c °’c A %

14:00:32 | 887.28 | 36.70 | 41.40 | 59.30 | 63.46 | 64.10 | 62.82 | 63.46 | 52.50 [ 30.30 62.82 48.54 | 128.11 10.12%

14:05:32 | 851.21 33.60 | 39.70 | 59.90 | 64.05 [ 64.70 | 63.41 64.05 | 51.40 | 28.00 63.41 47.60 124.47 10.25%

14:10:32 | 847.61 33.80 | 40.10 | 60.00 | 64.35 | 65.00 | 63.70 | 64.35 | 51.70 | 28.50 63.70 47.97 125.50 10.38%

14:15:32 | 842.20 | 35.90 | 41.95 | 61.00 | 64.45 | 65.10 | 63.80 | 64.45 | 52.90 [ 31.00 63.80 49.23 | 124.07 | 10.33%

14:20:32 | 816.05 | 36.20 | 43.05 | 61.60 | 65.14 | 65.80 | 64.48 | 65.14 | 54.10 [ 32.00 64.48 50.19 | 123.46 | 10.60%

14:25:32 | 798.01 | 36.30 | 4445 | 62.00 | 6544 | 66.10 | 64.78 | 65.44 | 5520 [ 33.70 64.78 51.23 | 121.27 | 10.65%

14:30:32 | 785.39 | 37.20 | 45.65 | 61.70 | 64.35 | 65.00 | 63.70 | 64.35 | 56.10 [ 35.20 63.70 51.67 | 121.46 | 10.84%

14:35:32 | 779.08 | 37.00 | 46.80 | 61.40 | 63.86 | 64.50 | 63.21 | 63.86 | 57.20 [ 36.40 63.21 5227 | 120.44 | 10.84%

14:40:32 | 770.06 | 38.60 | 47.30 | 61.70 | 64.25 | 64.90 | 63.60 | 64.25 | 57.30 [ 37.30 63.60 52.73 | 118.82 | 10.81%

14:45:32 | 753.83 | 37.90 | 47.65 | 61.80 | 64.15 | 64.80 | 63.50 | 64.15 | 58.00 [ 37.30 63.50 5293 | 101.16 9.41%

14:50:32 | 741.21 | 38.10 | 48.60 | 62.20 | 64.55 | 65.20 | 63.90 | 64.55 | 58.50 [ 38.70 63.90 53.70 89.91 8.50%

14:55:32 | 730.39 | 37.80 | 49.75 | 63.00 | 65.04 | 65.70 | 64.39 | 65.04 | 58.80 [ 40.70 64.39 54.63 79.61 7.64%

15:00:32 | 716.86 | 37.50 | 50.45 | 63.20 | 64.65 | 65.30 | 63.99 | 64.65 | 59.60 | 41.30 63.99 54.96 73.16 7.15%

15:05:32 | 701.53 | 37.50 | 50.75 | 62.50 | 64.05 | 64.70 | 63.41 | 64.05 | 59.80 [ 41.70 63.41 54.97 74.77 7.47%

15:10:32 | 685.30 | 3840 | 51.25 | 63.00 | 64.15 | 64.80 | 63.50 | 64.15 | 60.40 [ 42.10 63.50 5533 68.16 6.97%

15:15:32 | 680.79 | 37.30 | 51.80 | 63.50 | 63.66 | 64.30 | 63.01 | 63.66 | 60.80 [ 42.80 63.01 55.54 67.04 6.90%

15:20:32 | 656.45 | 37.20 | 52.15 | 63.10 | 64.15 | 64.80 | 63.50 | 64.15 | 60.80 [ 43.50 63.50 55.93 63.41 6.77%

15:25:32 | 645.62 | 37.20 | 52.30 | 63.00 | 64.25 | 64.90 | 63.60 | 64.25 | 61.00 [ 43.60 63.60 56.07 62.06 6.74%

15:30:32 | 628.49 | 37.30 | 52.80 | 63.60 | 63.76 | 64.40 | 63.11 | 63.76 | 61.50 | 44.10 63.11 56.24 52.52 5.86%

15:35:32 | 609.56 | 37.80 | 53.10 | 63.40 [ 63.16 | 63.80 | 62.52 | 63.16 | 61.50 [ 44.70 62.52 56.24 44.76 5.15%

15:40:32 | 582.51 3820 | 53.10 | 63.30 | 63.16 | 63.80 | 62.52 | 63.16 | 61.50 | 44.70 62.52 56.24 37.02 4.45%

15:45:32 | 558.16 | 37.40 | 53.50 | 62.50 | 62.87 | 63.50 | 62.23 | 62.87 | 61.50 [ 45.50 62.23 56.41 33.61 4.22%

15:50:32 | 532.01 | 38.00 | 53.50 | 62.70 | 62.67 | 63.30 | 62.03 | 62.67 | 61.40 | 45.60 62.03 56.34 26.84 3.54%

15:55:32 | 508.56 | 37.60 | 54.10 | 62.20 | 62.07 | 62.70 | 61.45 | 62.07 | 61.40 [ 46.80 61.45 56.55 21.18 2.92%

16:00:32 | 484.22 | 36.70 | 5435 | 61.80 | 61.38 | 62.00 | 60.76 | 61.38 | 61.50 [ 47.20 60.76 56.49 17.02 2.46%

16:05:32 | 462.58 | 37.30 | 54.80 | 62.00 | 61.08 | 61.70 | 60.47 | 61.08 | 61.10 [ 48.50 60.47 56.69 12.12 1.84%
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A5 1.5 Yoyaninmsnaaowaa wnanssuvesluga PV/T wiia lifinszantaiy dmsy

Suntimsszuneanudoualteningy 1ur199a1 19.00 — 6.00 U. JUN 12/10/2559

PV/T
Tair
Tpv - PV/T Tw - module Tw - Storage
Time
Ta Dry | Wet | Tsky | Glass Avg | Module Avg | Twin | Twout | Top Mid | Bottom | Tw avg
‘c ‘c ‘c c ‘c c ‘c ‘c ‘c ‘c ‘c ‘c
19:00:18 | 27.5 | 25.6 | 23.4 | 18.88 26 27.2 31.8 31.1 31.80 | 31.10 31.6 31.50
19:15:18 | 27.1 | 25.5 | 23.8 | 18.69 26.2 27.1 32 31 31.62 | 3091 31.3 31.28
19:45:18 | 26.7 | 25.3 | 23.7 | 18.30 26.1 27 31.7 30.9 31.43 | 30.71 31 31.05
20:15:18 | 26 25 234 | 17.50 25.6 26.5 30.2 30.8 31.23 | 30.46 31 30.90
20:45:18 | 25.6 | 24.8 | 233 | 17.09 25.6 26.8 30.3 30.7 31.04 | 30.24 30.9 30.73
21:15:18 | 25.8 | 25.1 | 239 | 17.52 26.5 26.8 31.5 30.8 30.85 | 30.09 30.6 30.51
21:45:18 | 25.8 | 249 | 23.6 | 17.42 25.9 26.7 31.2 30.7 30.66 | 29.92 30.5 30.36
22:15:18 | 25.5 | 24.6 | 23.7 | 17.22 25.6 26.6 30.2 30.5 30.48 | 29.73 30.5 30.24
22:45:18 | 25.1 | 24.1 | 23.2 | 16.66 24.6 26.1 29.7 30.2 30.29 | 29.51 30.4 30.07
23:00:18 | 25.1 | 23.7 | 22.8 | 16.51 24.6 25.9 30.7 30.3 30.11 | 29.34 30.3 29.91
23:15:19 | 25 239 | 233 | 16.62 24 25.6 30.7 30.2 29.93 | 29.17 30 29.70
23:45:19 | 24.8 | 23.7 | 23.1 | 16.37 233 24.8 30 29.8 29.75 | 28.98 29.7 29.48
00:15:19 | 24.5 | 239 | 234 | 16.18 232 24.8 29.3 29.5 29.57 | 28.80 29.7 29.36
00:45:19 | 243 | 23.8 | 23.4 | 16.00 23.3 24.5 29.9 29.4 29.40 | 28.62 29.5 29.17
01:15:19 | 23.8 | 229 | 224 | 15.18 22.7 24.6 28.7 29.3 29.21 | 28.39 29.5 29.03
01:45:19 | 23.6 | 22.6 22 14.84 224 24.5 28.3 29.2 29.02 | 28.20 29.3 28.84
02:15:19 | 23.8 | 22.7 | 22.1 | 15.07 22.1 23.7 29 28.8 28.85 | 28.05 28.9 28.60
02:45:19 | 232 | 223 | 21.7 | 14.37 22 23.5 29.5 28.8 28.66 | 27.83 28.9 28.46
03:00:19 | 23.3 | 233 | 229 | 14.87 22 23.5 28.8 28.6 28.48 | 27.68 28.6 28.26
03:15:19 | 23.1 | 22.6 | 22.1 | 14.40 222 24.1 28.5 28.7 28.30 | 27.50 28.9 28.23
03:45:19 | 23.2 | 229 | 22.5 | 14.64 22 234 29.1 284 28.13 | 27.35 28.6 28.03
04:15:19 | 232 | 225 22 14.47 22 23.9 27.9 283 27.96 | 27.19 28.5 27.88
04:45:19 | 23.1 22 21 13.97 21.7 233 28.7 28.1 27.79 | 27.01 283 27.70
05:15:19 | 22.6 | 22 21.3 | 13.62 21.5 235 27.2 27.9 27.62 | 26.81 28 27.48
05:45:19 | 23.1 | 21.9 | 204 | 13.69 21.4 229 28.6 27.7 27.46 | 26.69 27.9 27.35
06:00:19 | 23.1 | 21.9 20 13.50 21.3 22.8 284 27.6 27.29 | 26.54 27.8 27.21
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A3 .5 (A0) Toyannmsnaaswaal weanssuvesluga PV/T wiia lufinszantany

Ui uninmIseuennuIouae sy JuFaal 19.00 — 6.00 u. TuA 13/10/2559

PV/T
Tair
Tpv - PV/T Tw - module Tw - Storage
Time
Ta Dry Wet Tsky | Glass Avg | Module Avg | Twin | Tw out Top Mid Bottom | Tw avg
°’c ‘c °’c °’c ‘c ‘c ‘c ‘c ‘c ‘c ‘c ‘c
19:00:32 | 273 | 252 | 22.6 | 1837 24.7 24.8 283 28 28.50 | 27.68 28.5 28.23
19:15:32 | 263 | 253 | 223 | 17.23 245 24.1 29.1 28.1 2839 | 27.32 28.3 28.00
19:45:32 | 254 | 25.1 | 223 | 16.38 23.9 24.6 29.2 28 2827 | 26.97 28.05 27.76
20:15:32 25 24.8 22 15.90 239 254 29.2 27.8 28.14 | 26.87 279 27.64
20:45:32 | 252 | 245 | 21.6 | 15.95 23.6 254 27.7 27.6 28.02 | 26.82 27.85 27.56
21:15:32 | 249 | 245 | 21.7 | 1571 233 25.3 27.8 27.5 27.90 | 26.62 27.7 27.40
21:45:32 | 242 | 23.8 | 21.1 | 14.83 23.1 24.9 27 27.2 27.76 | 2635 27.55 2722
22:15:32 | 243 | 24.1 | 209 | 14.77 22.8 23.6 28.4 27.1 27.62 | 2633 27.35 27.10
22:45:32 | 24.1 | 23.6 | 20.7 | 14.57 22.6 24.1 26.8 26.9 27.49 | 26.23 27.25 26.99
23:00:32 | 23.6 | 23.5 | 20.7 | 14.10 22.5 23.1 26.4 26.8 27.35 | 26.00 272 26.85
23:15:32 24 23.6 | 20.8 | 14.50 224 24.7 26.9 26.8 2723 | 26.03 27.05 26.77
23:45:32 | 23.7 | 234 | 20.7 | 1421 224 234 26.1 26.7 27.10 | 25.86 27 26.65
00:15:32 | 23.6 23 204 | 14.01 223 23.5 26.7 26.5 26.97 | 25.76 26.75 26.49
00:45:32 | 23.5 | 23.7 | 20.7 | 13.97 22.1 23.6 27 264 26.84 | 25.69 26.5 26.34
01:15:32 | 233 | 23.5 | 20.5 | 13.66 22.6 24.5 27.5 26.4 26.72 | 25.54 26.35 26.20
01:45:33 | 234 | 22.8 20 13.65 22.3 24.4 26.2 26.1 26.59 | 25.49 26.4 26.16
02:15:33 | 234 | 23.1 20 13.60 21.8 234 27 259 26.47 | 2541 26.2 26.03
02:45:33 | 23.1 | 22.8 20 13.35 21.7 24 25.9 259 2635 | 2525 26 25.87
03:00:33 | 229 | 229 [ 20.1 [ 13.21 21.6 22.4 26.8 25.8 26.23 | 25.13 25.9 25.75
03:15:33 | 23.1 | 22.8 | 19.8 | 13.25 21.7 23.9 26.1 25.7 26.11 | 25.11 25.8 25.67
03:45:33 23 22.7 | 19.6 | 13.08 21.5 22.8 26.6 25.6 25.99 | 24.99 25.8 25.59
04:15:33 | 224 | 225 | 19.7 | 1259 21.5 23.7 25.6 25.5 25.87 | 24.73 25.6 25.40
04:45:33 | 22.6 | 22.6 | 193 | 12.54 21.3 22.1 26.5 253 25.74 | 24.69 25.35 25.26
05:15:33 | 22.6 22 19.2 | 12.61 21 222 25.1 252 25.63 | 24.67 25.35 25.21
05:45:33 | 222 | 22.1 | 194 | 1229 20.9 233 24.7 25.1 25.51 | 24.48 253 25.09
06:00:33 | 223 | 22.6 | 19.5 | 1236 20.9 23.4 25.1 26.3 25.39 | 24.46 25.1 24.98
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A3 .5 (A0) Toyannmsnaaswaal weanssuvesluga PV/T wiia lufinszantany

dmSusuninmIseuennuIouae sy JuFaal 19.00 — 6.00 U, TuA 14/10/2559

PV/T
Tair
Tpv - PV/T Tw - module Tw - Storage
Time

Ta Dry Wet Tsky | Glass Avg | Module Avg | Twin | Tw out Top Mid Bottom | Tw avg

°’c ‘c °’c °’c ‘c ‘c ‘c ‘c ‘c ‘c ‘c ‘c
19:00:50 | 23.7 | 26.9 | 229 | 14.78 24.4 234 253 25.8 25.80 | 23.92 25.8 25.17
19:15:50 | 23.9 | 26.1 | 22.7 | 15.00 24.1 232 25 25.1 2571 | 25.08 2535 2538
19:45:50 | 23.9 25 223 | 1494 232 234 24.6 244 25.61 | 24.66 25.15 25.14
20:15:51 23.6 | 242 223 14.75 23 22.5 24.4 23.7 25.50 24.52 24.9 24.97
20:45:51 | 229 | 23.8 | 225 | 14.24 22.7 22.6 243 23.7 2538 | 24.33 24.5 24.74
21:15:51 23 23.6 224 14.31 22.4 22.9 24.6 23.1 25.27 24.15 24.45 24.62
21:45:51 | 23.1 | 23.8 [ 229 | 14.61 22.2 22.9 243 23 25.16 | 24.00 243 24.49
22:15:51 | 22.8 | 233 | 225 | 1421 22 22.9 24.5 22.9 25.04 | 23.85 24.25 24.38
22:45:51 23 23.8 | 222 | 1421 22 22.6 23.9 22.7 2493 | 23.78 24.15 2429
23:00:51 | 232 | 235 22 14.33 21.8 224 23.9 23 24.82 | 23.63 24.3 24.25
23:15:51 | 22.7 | 23.1 22 13.90 22.1 23.3 23.9 22.6 2471 | 23.69 24.1 24.16
23:45:51 | 229 | 22.8 | 21.8 | 14.03 21.8 227 23.9 22.8 24.60 | 23.50 24.1 24.07
00:15:51 23 22,5 | 21.6 | 14.09 21.7 23.2 24.1 22.5 24.49 | 23.40 24 23.96
00:45:51 | 22.7 | 223 | 21.6 | 13.83 21.8 22.5 23.9 22.5 2439 | 23.37 24 23.92
01:15:51 | 22.8 | 22.1 | 21.6 | 13.95 223 224 24.4 22.5 2429 | 23.51 239 23.90
01:45:51 | 22.7 | 222 | 21.6 | 13.84 22 22.8 235 22.8 2420 | 23.34 23.95 23.83
02:15:51 | 22.6 | 222 | 21.7 | 13.79 21.6 22.8 23.7 225 24.10 | 23.12 23.7 23.64
02:45:51 | 229 | 222 | 21.6 | 14.03 214 23.2 23 22.6 24.00 | 22.98 23.6 23.53
03:00:51 | 22.9 22 21.6 | 14.06 21.4 22.7 234 22.2 23.90 | 22.92 23.7 23.51
03:15:51 | 23.1 | 22.1 | 214 | 14.15 21.4 234 234 222 23.81 | 22.87 23.7 23.46
03:45:51 23 22 21.3 | 14.01 22 223 23.1 22.5 23.73 | 23.05 23.6 23.46
04:15:51 | 229 | 21.9 | 21.2 | 13.90 22.1 23 244 22.3 23.65 | 23.04 23.45 23.38
04:45:51 23 21.8 21 13.91 224 23 24 224 23.58 | 23.12 23.65 23.45
05:15:51 | 233 | 21.7 | 20.8 | 14.10 229 227 242 22.6 23.52 | 23.28 23.7 23.50
05:45:52 | 232 | 22.1 | 209 | 14.00 23 233 23.7 22.8 23.46 | 2328 23.8 23.51
06:00:52 23 21.9 | 20.6 | 13.71 23 23.2 24 22.8 23.40 | 2324 23.9 23.51
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A3 .5 (A0) Toyannmsnaaswaal weanssuvesluga PV/T wiia lufinszantany

dmSusuninmIseIennuIeuae sy JuFanal 20.56 — 6.00 U A 15/10/2559

PV/T
Tair
Tpv - PV/T Tw - module Tw - Storage
Time
Ta Dry Wet Tsky | Glass Avg | Module Avg | Twin | Tw out Top Mid Bottom | Tw avg
°’c ‘c °’c °’c ‘c ‘c ‘c ‘c ‘c ‘c ‘c ‘c
20:56:06 | 25.1 | 23.5 | 223 | 1631 224 23.8 245 244 24.60 | 24.99 24.6 24.73
21:00:06 | 252 | 23.7 | 222 | 1635 223 23.8 24.6 24.4 2447 | 24.95 24.7 24.70
21:30:06 | 244 | 23.8 | 22.6 | 15.75 22.1 23.8 245 24 2433 | 24.65 24.3 24.43
22:00:06 24 234 22.4 15.31 21.9 23.6 243 23.5 24.19 24.46 24.1 24.25
22:30:06 | 23.6 23 22.8 | 15.14 21.8 232 23.9 232 24.05 | 24.29 239 24.08
23:00:06 24 225 | 22,6 | 1552 21.6 232 24 227 23.92 | 2435 23.7 23.99
23:30:06 | 233 | 223 | 224 | 1477 21.6 22.9 23.8 22.4 23.78 | 24.04 23.5 23.77
00:00:06 | 23.6 22 219 | 14.87 21.5 23.2 23.8 223 23.65 | 24.04 233 23.66
00:30:06 | 233 | 22.3 | 21.8 | 14.49 214 22.9 235 22 23.51 | 23.86 23.1 23.49
00:45:06 23 224 | 21.8 | 14.19 21.3 23 235 21.8 2337 | 23.69 23.1 23.38
01:00:06 23 22 215 | 14.11 212 22.8 233 22 2323 | 23.60 232 23.34
01:30:07 | 22.7 | 22.1 | 21.7 | 1391 21.1 22.8 234 21.6 23.09 | 23.45 23 23.18
02:00:07 | 22.3 22 21.7 | 13.53 20.8 22.6 232 21.6 2295 | 23.27 22.6 22.94
02:30:07 | 22.1 | 222 | 21.7 | 1331 20.6 22.5 232 21.5 22.81 | 23.14 22.6 22.85
03:00:07 | 222 | 21.9 | 21.6 | 13.40 20.6 223 22.9 21.6 22.67 | 23.08 224 22.72
03:30:07 | 22.1 | 21.7 | 21.6 | 13.32 20.4 22.5 22.7 21.3 22.53 | 22.99 22.6 22.71
04:00:07 222 215 21.4 13.35 20.3 22.4 22.5 21.2 22.39 22.94 222 22.51
04:30:07 22.1 21.8 21.2 13.14 20 225] 224 20.9 22.26 22.85 22 22.37
04:45:07 | 22.1 | 22.1 | 21.2 | 13.09 20.1 22 225 20.7 22.12 | 22.75 22 2229
05:00:07 | 22.1 | 21.7 | 21.2 | 13.15 20 22.1 22.7 20.7 21.99 | 22.68 219 22.19
05:30:07 22 21.5 21 12.98 20.2 223 223 20.5 21.85 | 22.48 22 22.11
06:00:07 | 21.6 22 20.8 | 12.41 19.9 219 22.4 20.4 21.71 | 2234 21.7 22.10
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M54 0.6 ToyannnsnAaoaas weAnsIuvesluga PV/T wiialinszantlany d1wiy

MITZUIANLToUT U TUF191987 19.00 — 6.00 . TUN 12/10/2559

(9

U

PV/T ¢
Tair
Tpv -PV/Tc Tw - module Tw - Storage
Time
Ta Dry | Wet Tsky | Glass Avg | Module Avg [ Twin | Twout | Top Mid Bottom | Twavg
°’c ‘c ‘c °’c ‘c ‘c ‘c ‘c ‘c ‘c ‘c ‘c
19:00:18 | 27.5 | 25.6 | 23.4 | 18.88 25.7 274 312 31.1 31 30.79 30.62 30.80
19:15:18 | 27.1 | 255 | 23.8 | 18.69 25.8 274 313 31 30.9 | 30.76 30.55 30.74
19:45:18 | 26.7 | 253 | 23.7 | 1830 25.5 27.2 312 309 30.9 | 30.69 30.49 30.69
20:15:18 26 25 234 | 17.50 25.1 27 31.1 30.9 30.8 | 30.62 30.44 30.62
20:45:18 | 25.6 | 24.8 | 233 | 17.09 25 27.1 31 30.6 30.5 | 30.39 30.18 30.36
21:15:18 | 25.8 | 25.1 | 239 | 17.52 259 26.9 31 30.6 304 | 30.36 30.14 30.30
21:45:18 | 25.8 | 249 | 23.6 | 17.42 253 26.9 30.9 30.4 30.2 | 30.20 29.96 30.12
22:15:18 | 255 | 24.6 | 23.7 | 17.22 25 26.7 30.8 30.5 30.2 | 30.20 29.99 30.13
22:45:18 | 25.1 | 24.1 | 232 | 16.66 24.1 26.3 30.9 30.2 30.1 | 30.10 29.83 30.01
23:00:18 | 25.1 | 23.7 | 22.8 | 16.51 24 26.2 30.7 30 30 29.93 29.67 29.87
23:15:19 25 239 | 233 | 16.62 239 26.1 30.7 30 30.1 | 29.96 29.70 29.92
23:45:19 | 24.8 | 23.7 | 23.1 16.37 23.7 259 30.8 30 30.1 | 30.00 29.72 29.94
00:15:19 | 245 | 239 | 234 | 16.18 23.8 25.6 30.8 30 30.1 | 30.00 29.72 29.94
00:45:19 | 243 | 23.8 | 234 | 16.00 23.9 25.6 30.4 29.9 29.9 | 29.77 29.53 29.73
01:15:19 | 23.8 | 229 | 224 | 15.18 233 25.4 30.5 29.7 29.7 | 29.67 29.39 29.58
01:45:19 | 23.6 | 22.6 22 14.84 229 252 303 29.5 29.6 | 29.50 29.22 29.44
02:15:19 | 23.8 | 22.7 | 22.1 15.07 22.8 24.9 30.1 29.6 29.7 | 29.50 29.27 29.49
02:45:19 | 232 | 223 | 21.7 | 1437 22.5 24.8 29.8 29.3 293 | 29.17 28.94 29.14
03:00:19 | 233 | 233 | 229 [ 14.87 22.5 24.6 29.9 29.4 29.5 | 29.30 29.07 29.29
03:15:19 | 23.1 | 22.6 | 22.1 | 14.40 22.7 24.7 29.9 29.1 29.2 | 29.11 28.83 29.04
03:45:19 | 232 | 229 | 225 | 14.64 22.7 24.5 29.5 29 29 28.88 28.65 28.84
04:15:19 | 232 | 225 22 14.47 22.6 24.4 29.5 29 29 28.88 28.65 28.84
04:45:19 | 23.1 22 21 13.97 224 24.3 29.6 28.8 28.7 | 28.74 28.47 28.64
05:15:19 | 22.6 22 213 | 13.62 22.1 24 293 28.8 289 | 28.71 28.48 28.70
05:45:19 | 23.1 | 21.9 | 204 | 13.69 22 23.9 29.2 28.8 28.8 | 28.64 28.43 28.63
06:00:19 | 23.1 | 21.9 20 13.50 21.9 23.8 29 28.7 28.7 | 28.51 28.32 28.51
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A3 .6 (A0) Toyannmsnaaowaa weansIuvesluga PV/T wiialinszantaiy dmsy
v Y

Suntimsszueanudoualtetindy 1ur199a1 19.00 — 6.00 U. JUN 13/10/2559

PV/T ¢
Tair
Tpv -PV/Tc Tw - module Tw - Storage
Time
Ta Dry | Wet Tsky | Glass Avg | Module Avg [ Twin | Twout | Top Mid Bottom | Twavg
°’c ‘c ‘c °’c ‘c ‘c ‘c ‘c ‘c ‘c ‘c ‘c
19:00:32 | 27.3 | 252 | 22.6 | 1837 26 26.6 29 29.6 29.5 | 29.07 29.03 29.20
19:15:32 | 263 | 253 | 223 | 17.23 24.6 25.7 29.1 29 29.3 | 28.84 28.68 28.94
19:45:32 | 254 | 25.1 | 223 | 16.38 24 25.8 293 292 28.8 | 28.81 28.65 28.75
20:15:32 25 24.8 22 15.90 24 26.2 29.2 29.2 28.6 | 28.71 28.57 28.63
20:45:32 | 252 | 245 | 21.6 | 15.95 23.8 253 29.1 28.7 28.8 | 28.58 28.37 28.58
21:15:32 | 249 | 245 | 21.7 | 1571 23.6 253 28.9 282 28.8 | 2835 28.09 28.41
21:45:32 | 242 | 23.8 | 21.1 | 14.83 23.4 24.9 28.7 28.1 28.6 | 28.18 27.94 28.24
22:15:32 | 243 | 24.1 | 209 | 14.77 23.2 25.4 28.8 28.2 284 | 28.18 27.94 28.17
22:45:32 | 24.1 | 23.6 | 20.7 | 14.57 23 24.5 28.6 27.9 28.5 | 28.05 27.79 28.11
23:00:32 | 23.6 | 23.5 | 20.7 | 14.10 229 25 28.5 279 284 | 27.98 27.75 28.04
23:15:32 24 23.6 | 20.8 | 14.50 22.8 25.1 28.5 28 283 | 27.98 27.76 28.02
23:45:32 | 23.7 | 234 | 20.7 | 1421 227 24.3 28.4 27.7 283 | 27.85 27.60 27.92
00:15:32 | 23.6 23 204 | 14.01 22.6 243 283 27.6 283 | 27.79 27.53 27.87
00:45:32 | 23.5 | 23.7 | 20.7 | 13.97 224 24.7 283 27.7 28.1 | 27.75 27.52 27.79
01:15:32 | 233 | 23.5 | 20.5 | 13.66 23.1 24.7 28.2 27.5 28 27.62 2737 27.66
01:45:33 | 234 | 22.8 20 13.65 229 24.5 28.1 28 27.7 | 27.65 27.50 27.62
02:15:33 | 23.4 | 23.1 20 13.60 22.3 24.4 28 27.6 279 | 27.56 27.35 27.60
02:45:33 | 23.1 | 22.8 20 13.35 22.1 23.6 28 27 279 | 2736 27.06 27.44
03:00:33 | 229 | 229 [ 20.1 [ 13.21 22.1 23.9 27.7 26.8 279 | 27.19 2691 27.33
03:15:33 | 23.1 | 22.8 | 19.8 | 13.25 22.2 234 27.7 27.8 27.5 | 2739 2727 27.39
03:45:33 23 22.7 | 19.6 | 13.08 22 233 27.7 27.6 275 | 27.32 27.17 2733
04:15:33 | 224 | 225 | 19.7 | 1259 21.7 232 27.7 26.5 27.7 | 27.03 26.69 27.14
04:45:33 | 22.6 | 22.6 | 193 | 12.54 21.6 23 274 274 272 | 27.06 26.92 27.06
05:15:33 | 22.6 22 19.2 | 12.61 214 23.6 275 26.8 273 | 2693 26.68 26.97
05:45:33 | 222 | 22.1 | 194 | 1229 21.5 22.7 273 26.2 273 | 26.66 26.35 26.77
06:00:33 | 223 | 22.6 | 195 | 1236 21.6 22.8 26.7 27.2 27 26.70 26.65 26.78
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A3 .6 (A0) Toyannmsnaaowaa weansIuvesluga PV/T wiialinszantaiy dmsy
v Y

Suntimsszuneanudoualteningy 1ur199a1 19.00 — 6.00 U. JUN 14/10/2559

PV/T ¢
Tair
Tpv -PV/Tc Tw - module Tw - Storage
Time
Ta Dry | Wet Tsky | Glass Avg | Module Avg [ Twin | Twout | Top Mid Bottom | Twavg
°’c ‘c ‘c °’c ‘c ‘c ‘c ‘c ‘c ‘c ‘c ‘c
19:00:50 | 23.7 | 26.9 | 229 | 14.78 25.8 25 27.9 27.8 27.8 | 27.56 27.40 27.59
19:15:50 | 23.9 | 26.1 | 22.7 | 15.00 24.9 24.7 27.9 27.7 275 | 2742 2725 27.39
19:45:50 | 23.9 25 223 | 14.94 23.4 244 27.8 27.6 272 | 27.26 27.09 27.18
20:15:51 | 23.6 | 242 | 223 | 1475 23.1 24.2 27.8 27.6 272 | 27.26 27.09 27.18
20:45:51 | 229 | 238 | 225 | 14.24 22.8 24.1 27.4 27.5 27.1 | 27.06 26.94 27.03
21:15:51 23 23.6 | 224 | 1431 227 24 273 274 269 | 2693 26.81 26.88
21:45:51 | 23.1 | 23.8 [ 229 | 14.61 224 23.6 27.4 27.2 26.9 | 26.90 26.73 26.84
22:15:51 | 22.8 | 233 | 225 | 1421 223 23.8 27.5 27.2 26.8 | 26.90 26.71 26.80
22:45:51 23 23.8 [ 222 | 1421 222 23.6 273 27.2 26.8 | 26.83 26.68 26.77
23:00:51 | 232 | 235 22 14.33 222 23.5 275 27.1 26.9 | 26.90 26.69 26.83
23:15:51 | 22.7 | 23.1 22 13.90 222 23.5 27.1 27 26.8 | 26.70 26.55 26.68
23:45:51 | 229 | 22.8 | 21.8 | 14.03 22.3 23.5 275 27 26.7 | 26.80 26.58 26.69
00:15:51 23 225 | 21.6 | 14.09 22.1 23.5 272 27 26.7 | 26.70 26.53 26.64
00:45:51 | 22.7 | 223 | 21.6 | 13.83 22 23.7 27 27 26.6 | 26.60 26.47 26.55
01:15:51 | 22.8 | 22.1 | 21.6 | 13.95 22.8 23.2 27 27 26.6 | 26.60 26.47 26.55
01:45:51 | 22.7 | 222 | 21.6 | 13.84 222 234 27.1 26.9 26.6 | 26.60 26.43 26.54
02:15:51 | 22.6 | 222 | 21.7 | 13.79 219 233 27.1 26.8 26.5 | 26.53 26.35 26.46
02:45:51 | 229 | 222 | 21.6 | 14.03 21.8 23.1 272 26.8 264 | 2653 26.33 26.42
03:00:51 | 22.9 22 21.6 | 14.06 21.8 23 27.2 26.7 264 | 26.50 26.28 26.39
03:15:51 | 23.1 | 22.1 | 214 | 14.15 21.7 234 272 26.7 264 | 26.50 26.28 26.39
03:45:51 23 22 21.3 | 14.01 223 23 27 26.7 26.5 | 2647 26.28 26.42
04:15:51 | 229 | 21.9 | 21.2 | 13.90 22.6 23 26.8 26.7 263 | 2633 26.19 26.27
04:45:51 23 21.8 21 13.91 22.8 232 27 26.8 26.5 | 26.50 26.33 26.44
05:15:51 | 233 | 21.7 | 20.8 | 14.10 22.8 23.5 27.1 26.6 26.5 | 2647 26.25 26.41
05:45:52 | 232 | 22.1 | 209 | 14.00 23.1 23.6 27 26.6 262 | 2633 26.14 26.22
06:00:52 23 21.9 | 20.6 | 13.71 23 23.7 27.1 26.6 26.9 | 26.60 26.38 26.63
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A3 .6 (A0) Toyannmsnaaowaa weansIuvesluga PV/T wiialinszantaiy dmsy
v Y

Suntimsszuneanudoualteningy 1ur19981 20.56 — 6.00 U. JUN 15/10/2559

PV/T ¢
Tair
Tpv -PV/Tc Tw - module Tw - Storage
Time
Ta Dry | Wet Tsky | Glass Avg | Module Avg [ Twin | Twout | Top Mid Bottom | Twavg
°’c ‘c ‘c °’c ‘c ‘c ‘c ‘c ‘c ‘c ‘c ‘c
20:56:06 | 25.1 | 23.5 | 223 | 1631 22.9 24.9 27.1 274 269 | 26.86 26.78 26.85
21:00:06 | 252 | 23.7 | 222 | 16.35 22.9 24.9 27.1 27.5 264 | 26.73 26.66 26.60
21:30:06 | 244 | 23.8 | 22.6 | 15.75 22.7 24.6 27.8 27.1 27 27.03 26.78 26.93
22:00:06 24 234 | 224 | 1531 22.5 24.3 27.6 26.9 27.1 | 2693 26.68 26.90
22:30:06 | 23.6 23 228 | 15.14 223 24.2 26.8 26.5 269 | 2647 26.28 26.55
23:00:06 24 225 | 226 | 1552 222 23.9 27.6 26.3 26.6 | 26.57 26.22 26.46
23:30:06 | 233 | 223 | 224 | 14.77 22 23.8 26.6 26.1 26.7 | 26.20 25.99 26.30
00:00:06 | 23.6 22 21.9 | 14.87 21.8 23.6 26.8 25.9 26.1 | 26.00 25.73 25.94
00:30:06 | 233 | 223 | 21.8 | 14.49 21.8 23.4 272 25.7 26.5 | 26.20 25.82 26.18
00:45:06 23 224 | 21.8 | 14.19 21.8 234 27.1 25.6 26 2597 25.59 25.85
01:00:06 23 22 215 | 14.11 21.6 233 26.5 25.5 259 | 25.71 25.41 25.67
01:30:07 | 22.7 | 22.1 | 21.7 | 1391 21.6 232 27 254 255 | 25.71 2531 25.51
02:00:07 | 22.3 22 21.7 | 13.53 21.5 23.1 272 25.2 25.5 [ 25.71 25.25 25.49
02:30:07 | 22.1 | 222 | 21.7 | 1331 213 22.9 27 25.1 26.1 | 25.81 25.36 25.76
03:00:07 | 222 | 21.9 | 21.6 | 13.40 21.1 22.8 27 249 259 | 25.67 25.20 25.59
03:30:07 | 22.1 | 21.7 | 21.6 | 13.32 20.9 22.5 26.6 24.8 26 25.54 25.12 25.55
04:00:07 | 222 | 21.5 | 21.4 | 1335 20.8 223 26.6 24.5 259 | 2541 24.94 25.42
04:30:07 | 22.1 | 21.8 | 21.2 | 13.14 20.7 22.1 26.2 24.5 25.8 | 25.25 24.84 25.29
04:45:07 | 22.1 | 22.1 | 21.2 [ 13.09 20.7 222 26 24.4 25.6 | 25.08 24.69 25.12
05:00:07 | 22.1 | 21.7 | 21.2 | 13.15 20.6 22.1 26.1 243 25 24.88 24.46 24.78
05:30:07 22 21.5 21 12.98 20.7 21.5 26.5 24.1 25.5 | 25.11 24.59 25.07
06:00:07 | 21.6 22 20.8 | 12.41 20.4 22.1 25.6 24.1 25 25.65 24.90 25.18
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U A o H a %’ 1 (9 o
1319 1.7 wasnu vhanaa lduazndanu i n sl umsnantihdouds i :1nmsiue

v o v A A = a = a [
YDIIUAWNY IUN 16 1IADUNUINY mawuﬂ'luuﬂimﬂﬂwu

Without Cooling

With cooling

Ta It
Time Twh Tpv Power Qstore H Twh Tpv Power Qstore H
‘c W/m? ‘c ‘c w kWh w kWh ‘c ‘c w kWh w kWh
8.00 24.77 492.05 30.00 36.98 87.22 130.50 30.00 36.98 87.22 130.50
8.05 24.97 511.96 30.16 37.54 91.66 137.20 30.16 37.54 91.66 137.20
8.10 25.17 531.83 30.32 38.11 95.97 143.81 30.32 38.11 95.97 143.81
8.15 25.37 551.65 30.49 38.68 100.14 150.34 30.49 38.68 100.14 150.34
8.20 25.57 571.37 30.67 39.25 104.16 156.76 30.67 39.25 104.16 156.76
8.25 25.77 590.99 30.86 39.83 108.02 163.07 30.86 39.83 108.02 163.07
0.109 0.165 0.109 0.165
8.30 2597 610.47 31.05 40.40 111.71 169.27 31.05 40.40 111.71 169.27
8.35 26.18 629.79 31.25 40.98 115.22 175.35 31.25 40.98 115.22 175.35
8.40 26.38 648.93 31.46 41.56 118.54 181.29 31.46 41.56 118.54 181.29
8.45 26.59 667.85 31.68 42.14 121.68 187.09 31.68 42.14 121.68 187.09
8.50 26.79 686.54 31.90 42.71 124.62 192.75 31.90 42.71 124.62 192.75
8.55 26.99 704.97 32.13 43.29 127.36 198.26 32.13 43.29 127.36 198.26
9.00 27.20 723.11 32.37 43.86 129.90 203.61 32.37 43.86 129.90 203.61
9.05 27.41 740.95 32.61 44.43 132.23 208.79 32.61 44.43 132.23 208.79
9.10 27.61 758.46 32.86 45.00 134.36 213.80 32.86 45.00 134.36 213.80
9.15 27.81 775.61 33.12 45.56 136.29 218.63 33.12 45.56 136.29 218.63
9.20 28.02 792.38 33.38 46.12 138.01 223.27 33.38 46.12 138.01 223.27
9.25 28.22 808.76 33.64 46.67 139.53 2772 33.04 46.67 139.53 227.72
0.139 0.229 0.139 0.229
9.30 28.43 824.71 33.92 47.22 140.86 231.98 33.92 47.22 140.86 231.98
9.35 28.63 840.22 34.19 47.76 142.00 236.03 34.19 47.76 142.00 236.03
9.40 28.83 855.26 34.47 48.30 142.96 239.88 34.47 48.30 142.96 239.88
9.45 29.03 869.82 34.76 48.82 143.73 243.51 34.76 48.82 143.73 243.51
9.50 29.23 883.87 35.05 49.34 144.34 246.93 35.05 49.34 144.34 246.93
9.55 29.43 897.40 35.35 49.85 144.79 250.13 35.35 49.85 144.79 250.13
10.00 29.63 910.38 35.64 50.36 145.09 253.10 35.64 50.36 145.09 253.10
10.05 29.83 922.81 3595 50.85 145.24 255.84 3595 50.85 145.24 255.84
10.10 30.03 934.65 36.25 51.33 145.27 258.34 36.25 51.33 145.27 258.34
10.15 30.22 945.90 36.56 51.80 145.18 260.61 36.56 51.80 145.18 260.61
0.144 0.264 0.144 0.264
10.20 30.41 956.55 36.87 52.26 144.99 262.65 36.87 52.26 144.99 262.65
10.25 30.61 966.56 37.18 52.71 144.70 264.44 37.18 52.71 144.70 264.44
10.30 30.80 975.94 37.50 53.14 144.33 265.98 37.50 53.14 144.33 265.98
10.35 30.99 984.67 37.82 53.57 143.88 267.28 37.82 53.57 143.88 267.28

116




U A o H a %’ 1 (9 o
1319 1.7 wasnu vhanaa lduazndanu i n sl umsnantihdouds i :1nmsiue

v o v A A = a = a) [y 1
YDIIUAWNY IUN 16 1IADUNUINY sllf’)\iclfuﬂllﬂﬂﬂigﬂﬂﬂﬂﬂ‘ﬂ (919)

Without Cooling With cooling
Ta It
Time Twh Tpv Power Qstore H Twh Tpv Power Qstore H
°‘c W/m? ‘c ‘c w kWh w kWh ‘c ‘c w kWh w kWh
10.00 | 29.63 910.38 35.64 | 50.36 | 145.09 253.10 35.64 | 50.36 | 145.09 253.10
10.05 | 29.83 922.81 3595 | 50.85 | 145.24 255.84 3595 | 50.85 | 145.24 255.84
10.10 | 30.03 934.65 36.25 | 51.33 | 145.27 258.34 3625 | 51.33 | 145.27 258.34
10.15 | 30.22 945.90 36.56 | 51.80 | 145.18 260.61 36.56 | 51.80 | 145.18 260.61
10.20 | 30.41 956.55 36.87 | 52.26 | 144.99 262.65 36.87 | 52.26 | 144.99 262.65
10.25 | 30.61 966.56 3718 | 52.71 144.70 264.44 37.18 | 52.71 | 144.70 264.44
0.144 0.264 0.144 0.264
10.30 | 30.80 975.94 37.50 | 53.14 | 14433 265.98 37.50 | 53.14 | 14433 265.98
10.35 | 30.99 984.67 37.82 | 53.57 | 143.88 267.28 37.82 | 53.57 | 143.88 267.28
10.40 | 31.17 992.73 38.14 | 53.98 | 143.39 268.34 38.14 | 53.98 | 143.39 268.34
10.45 | 31.36 | 1,000.11 | 38.46 | 5437 | 142.84 269.14 3846 | 54.37 | 142.84 269.14
10.50 | 31.54 | 1,006.81 | 38.78 | 54.76 | 142.27 269.70 38.78 | 54.76 | 142.27 269.70
10.55 | 31.72 | 1,012.82 | 39.10 | 55.13 | 141.67 270.00 39.10 | 55.13 | 141.67 270.00
11.00 | 31.90 | 1,018.12 | 39.42 | 55.48 | 141.06 270.05 39.42 | 5548 | 141.06 270.05
11.05 | 32.08 | 1,022.72 | 39.74 | 55.82 | 140.45 269.85 39.74 | 55.82 | 140.45 269.85
11.10 | 32.25 | 1,026.59 | 40.07 | 56.15 | 139.85 269.40 40.07 | 56.15 | 139.85 269.40
11.15 | 32.42 | 1,029.74 | 40.39 | 56.45 | 139.26 268.70 40.39 | 56.45 | 139.26 268.70
1120 | 32.59 | 1,032.17 | 40.71 | 56.75 | 138.70 267.76 40.71 | 56.75 | 138.70 267.76
1125 | 32.76 | 1,033.86 | 41.03 | 57.03 | 138.17 266.56 41.03 | 57.03 | 138.17 266.56
0.138 0.264 0.138 0.264
11.30 | 3292 | 1,034.82 | 4135 | 57.29 | 137.67 265.12 41.35 | 57.29 | 137.67 265.12
11.35 | 33.08 | 1,035.05 | 41.66 | 57.53 | 137.22 263.43 41.66 | 57.53 | 137.22 263.43
11.40 | 33.24 | 1,034.54 | 41.98 | 57.76 | 136.81 261.50 41.98 | 57.76 | 136.81 261.50
11.45 | 33.40 | 1,033.30 | 4229 | 57.97 | 136.44 259.34 4229 | 57.97 | 136.44 259.34
11.50 | 33.55 | 1,031.33 | 42.60 | 58.16 | 136.13 256.93 42.60 | 58.16 | 136.13 256.93
11.55 | 33.70 | 1,028.63 | 4290 | 58.34 | 135.86 254.30 4290 | 5834 | 135.86 254.30
12.00 | 33.85 | 1,025.20 | 43.21 | 58.50 | 135.63 251.43 22,50 | 47.96 | 154.54 418.80
12.05 | 33.99 | 1,021.05 | 43.51 | 58.64 | 135.45 248.34 23.00 | 4821 | 153.97 414.10
12.10 | 34.13 | 1,016.18 | 43.80 | 58.77 | 135.30 245.03 23.49 | 4843 | 153.41 409.18
12.15 | 3427 | 1,010.61 | 44.10 | 58.88 | 135.18 241.50 23.98 | 48.64 | 152.86 404.07
0.135 0.231 0.151 0.389
1220 | 34.40 | 1,004.34 | 4439 | 5897 | 135.10 237.76 24.46 | 48.83 | 15231 398.76
1225 | 34.53 997.38 44.67 | 59.04 | 135.03 233.81 2494 | 49.00 | 151.77 393.26
12.30 | 34.66 989.73 4495 | 59.10 | 134.97 229.66 2541 | 49.15 | 151.21 387.57
12.35 | 34.78 981.41 4522 | 59.14 | 13491 22531 25.87 | 49.29 | 150.64 381.70
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Without Cooling ‘ With cooling
Ta It
Time Twh Tpv Power Qstore H Twh Tpv Power Qstore H
‘c W/m? ‘c ‘c w kWh w kWh ‘c ‘c w kWh w kWh
12.40 | 34.90 972.44 4549 | 59.16 | 134.84 220.77 26.33 | 49.40 | 150.05 375.66
12.45 | 35.02 962.82 4575 | 59.16 | 134.76 216.05 26.78 | 49.50 | 149.43 369.44
12.50 | 35.13 952.56 46.01 | 59.15 | 134.64 211.15 2722 | 49.58 | 148.77 363.06
12.55 | 3524 941.68 4626 | 59.12 | 134.48 206.07 27.65 | 49.64 | 148.07 356.52
13.00 | 35.34 930.20 46.51 | 59.07 | 134.26 200.83 28.08 | 49.69 | 147.30 349.83
13.05 | 35.44 918.14 46.75 | 59.01 | 133.97 195.44 28.49 | 49.72 | 146.47 342.99
13.10 | 35.54 905.50 46.98 | 58.93 | 133.61 189.88 28.90 | 49.73 | 145.56 336.02
13.15 | 35.63 892.30 4721 | 58.84 | 133.15 184.19 29.30 | 49.72 | 144.56 32891
13.20 | 35.72 878.57 4743 | 5873 | 132.59 178.35 29.70 | 49.70 | 143.46 321.68
13.25 | 35.80 864.32 47.64 | 58.60 | 131.90 172.39 30.08 | 49.66 | 142.26 314.34
0.131 0.169 0.141 0.310
13.30 | 35.88 849.58 47.85 | 58.46 | 131.09 166.31 30.45 | 49.60 | 140.94 306.88
13.35 | 35.96 834.36 48.05 | 58.30 | 130.13 160.10 30.82 | 49.53 | 139.48 299.32
13.40 | 36.03 818.68 48.24 | 58.13 | 129.02 153.80 31.18 | 49.44 | 137.89 291.67
13.45 | 36.10 802.56 48.42 | 57.94 | 127.75 147.39 31.53 | 49.34 | 136.16 283.94
13.50 | 36.16 786.03 48.60 | 57.74 | 126.30 140.89 31.86 | 49.23 | 134.27 276.12
13.55 | 36.22 769.11 48.76 | 57.53 | 124.67 134.31 32.19 | 49.09 | 132.22 268.23
14.00 | 36.28 751.82 48.92 | 57.30 | 122.86 127.65 32.51 | 48.95 | 130.01 260.29
14.05 | 36.33 734.19 49.08 | 57.06 | 120.84 120.93 32.82 | 48.79 | 127.62 252.28
14.10 | 36.38 716.23 49.22 | 56.81 | 118.62 114.15 33.13 | 48.62 | 125.05 24423
14.15 | 36.42 697.97 49.36 | 56.55 | 116.19 107.31 33.42 | 4843 | 12230 236.15
1420 | 36.46 679.44 49.49 | 56.27 | 113.56 100.44 33.70 | 48.24 | 119.37 228.03
14.25 | 36.49 660.66 49.61 | 5598 | 110.71 93.53 33.97 | 48.03 | 116.25 219.89
0.108 0.090 0.114 0.216
14.30 | 36.52 641.65 49.72 | 55.69 107.64 86.60 3423 | 47.80 112.95 211.74
1435 | 36.54 622.44 49.82 | 5538 | 104.36 79.64 34.49 | 47.57 | 109.46 203.58
14.40 | 36.56 603.06 49.92 | 55.06 | 100.87 72.68 34.73 | 47.33 | 105.78 195.42
14.45 | 36.58 583.52 50.00 | 54.73 | 97.17 65.72 34.96 | 47.08 | 101.93 187.27
14.50 | 36.59 563.86 50.08 | 54.40 | 93.26 58.76 3519 | 46.82 | 97.89 179.14
14.55 | 36.60 544.10 50.15 | 54.05 89.15 51.82 3540 | 46.54 | 93.69 171.04
15.00 | 36.60 524.26 50.21 53.70 84.85 44.90 35.60 | 46.26 89.31 162.97
15.05 36.60 504.37 50.27 | 53.34 80.35 38.00 35.80 | 45.98 84.78 154.94
0.059 0.014 0.064 0.126
15.10 | 36.59 484.45 50.31 52.97 75.68 31.15 35.98 | 45.68 80.10 146.95
15.15 | 36.58 464.53 50.35 | 52.60 | 70.84 24.34 36.16 | 45.38 | 75.27 139.03
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Without Cooling With cooling

Ta It
Time Twh Tpv Power Qstore H Twh Tpv Power Qstore H

‘c W/m? ‘c ‘c w kWh w kWh ‘c Xe w kWh w kWh
15.00 | 36.60 | 524.26 | 50.21 | 53.70 | 84.85 44.90 35.60 | 46.26 | 89.31 162.97
15.05 | 36.60 | 504.37 | 50.27 | 53.34 | 80.35 38.00 35.80 | 4598 | 84.78 154.94
15.10 | 36.59 | 484.45 | 5031 | 52.97 | 75.68 31.15 3598 | 45.68 | 80.10 146.95
15.15 | 36.58 | 464.53 | 5035 | 52.60 | 70.84 24.34 36.16 | 4538 | 75.27 139.03
15.20 | 36.56 | 444.63 50.38 | 5222 | 65.84 17.58 36.32 | 45.07 | 70.31 131.16
1525 | 36.54 | 424.77 | 50.40 | 51.84 | 60.69 10.88 36.48 | 4475 | 65.22 123.37

1530 | 36.52 | 404.99 | 50.41 | 51.45 | 5541 | 0.059 | 4.25 | 0.014 | 36.63 | 44.43 | 60.02 | 0.064 | 115.65 | 0.126

1535 | 36.49 | 38530 | 50.42 | 51.05 | 50.00 36.77 | 44.11 | 54.72 108.01
15.40 | 36.46 | 365.72 | 50.41 | 50.66 | 44.48 36.90 | 43.78 | 49.33 100.46
1545 | 36.42 | 346.28 | 50.40 | 50.26 | 38.86 37.02 | 43.44 | 43.87 93.01
1550 | 36.38 | 327.00 | 50.39 | 49.85 | 33.17 37.13 | 43.10 | 38.34 85.66
1555 | 36.33 | 307.91 | 50.36 | 49.45 | 27.40 3723 | 42.76 | 32.76 78.42
16.00 | 36.28 | 289.02 | 50.33 | 49.04 | 21.59 3732 | 42.42 | 27.14 71.29
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PV/T PV/Tc
Power | Hot water Total Power Hot water Total
Month
kWh/ kWh/ kWh/ Baht kWh/ kWh/ kWh/ Baht/
month month month month month month month month
Jan 29.19 36.73 65.91 263.65 23.61 76.63 100.24 400.95
Feb 27.15 38.87 66.02 264.08 22.54 77.05 99.59 398.35
Mar 30.13 47.44 77.57 310.29 25.31 89.54 114.85 459.41
Apr 28.62 46.34 74.96 299.83 23.86 84.58 108.45 433.78
May 27.11 39.24 66.35 265.41 20.92 73.02 93.94 375.77
Jun 28.35 38.37 66.73 266.91 22.44 74.13 96.57 386.29
Jul 27.24 36.09 63.33 25331 20.87 70.34 91.21 364.85
Aug 26.93 35.75 62.68 250.71 20.65 69.75 90.40 361.59
Sep 27.34 36.02 63.36 253.43 21.49 70.96 92.45 369.79
Oct 23.01 31.22 54.23 216.93 16.66 60.90 77.56 310.24
Nov 24.18 30.55 54.73 218.92 18.42 62.43 80.85 323.39
Dec 28.28 33.72 61.99 247.98 22.41 71.87 94.27 377.09
Total 327.52 450.34 777.86 | 3,111.43 259.17 881.20 1,140.38 | 4,561.51
nasmmdaine Ianidinh 717.7 1 2,393.73 3,843.81
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Performance Test on Power, Hot and Cold Water Generation

of a Hybrid Photovoltaic/Thermal module
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ABSTRACT

Parformance tects on power, ot water and cool water generation of two 200W hvibeid monccrystailine photovoltaiethermal
modulaz, with and withowt glass cover, ware carried oot The modole dimensions wears 0.87 m width, 164 m tength 0,11 m thickmess; and 0.82
m width, 1.60 m length and 0.09 thickmess, sespectivaly. The experimental tests wers performed in Mupang District, Chiang Mz and both
modules were inclined 18 degree from horizontz! plane with south facing. Thers was water circolation at the back of sach module for module
cooling to increazs power generation and hot water obtzined was sscondary output in the daytime. In the nighitime, the module acted az a
nocturmazl heat radistor to the sy for reducing temperature of the cirenlating water. During the daytime, it was found that the moduls withouot

Elazz cover could genarate more power but the maimum water temperatiurs was lesz compared with the other umit. The daily gensrated powrer
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and the maxisnem water temparature wars 038 EWh, 40.6°Camd 032 KWh, 52.5=C, razpectively. For cool water production, with 4 conzecutive
days testing, the module without glass cover could raduce mors temparature of water in a 60 liter tank from the initial value at 115 Ctobe
27.5°C meanwhils the other one, the temperaturs dropped down to be 26°C only. After using the cool water for module cooling in the daytime,
it was foond that the maxisoem modole temperature of the vnit without glass cover could be reduced from 55.5°Ctobe46.5 Candthe efficiancy

could ba up from 11% to be 12.5%. For the unit with glass cover, the maximum module temperature could be raduced from 68.7°C to be 53.4°C

and the efficiency could be mereased fromm 9 2% to be 10.8%

. e - e e} y
dwidn: Tnaamaduasariingsiia levsa Il Taamdnmiwday, masnmdaliih iy uazdudu, menaday

Keywords: Hybrid Photovoltaic Thermal moduls, Tri-Generation, Expasimental test
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