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ABSTRACT

A study of Solar Photovoltaic (PV) Rooftop with energy storage system for
floating home model aims to analyze and manage the energy to provide high efficiency by
without import energy from the external power system. The tools used in this study are modeling
programs “Building Energy Simulation Model (BESM)”, which consists of three programs,
SketchUp OpenStudio and EnergyPlus. Calibration of calculation results from modeling
programs for reliability in 2 methods include calculation to the electrical energy consumption
compare to actual energy in the sample home and calculation to the solar power generation
system compare to the actual electricity produced. The result shows the electrical energy
calculated from the program for a period of year compared to actual energy, the error value are
1.76 and 2.61% respectively. Therefore, the use of modeling programs to analyze is reliable and
can be simulate a floating house model (usable area of not more than 75 sq.m.) with Solar PV
Rooftop. The programs cannot modeling the energy storage system (battery), Therefore
calculated in Microsoft Excel + Visual Basic (VBA) program to determine the size of the battery
suitable for each Solar PV Rooftop. From the study, the electrical energy received from the
external power system (imported energy : kWh) to be reduced from previous more than 90
percent. After consideration, size of Solar PV Rooftop 1,200 W and battery size 6.5 kWh has the
highest energy management efficiency. Which the cost of two systems is approximately 284,440

baht and combined with the floating home cost will have a total cost of about 630,940 baht.
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M 2.11 950aut)asnszua Il ¥5o Inverter

nn: http://www.leonics.co.th/
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v o 4 3 [ Jd o 1 Y o
szuunnnuwasu ihluemsmedunmseysndnasau Iihaldludaeins Tudegiiu
1 Y
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Management System: BEMS) 1#1057811n1590M3 A20a0 1azAnnussuunaaua1es aelu

21713

Home Energy Manager py B
The central nervous system 7 \

for the net zero energy home =\ Solar Photovotaic
\ 3 kW to 4 kW solor array

‘ on the roof to meet energy

{ ‘3‘ requirements of the home.

helps homeowners optimize
Small Wind
Supplementary renewable
generation.

energy consumption.

gateway between
the Smart Grid

Smart Meter
w A communication
and the home.

Energy Efficient Lighting
High efficiency CFL, LED and
OLED lighting.

Geothermal

Heat Pumps
Reduces HVAC and
water heating energy

Demand Response Appliances
High efficiency Energy Star Appliances shed
load from the grid and help consumers save
money during peak demand.

GE Heat Pump
Water Heater Energy Storage

requirements by 30%.

Battery storage for backup
Uses less than half lf\e power and peok loads.
energy of a conventional
electric water heater. . .
b GE Water Filtration 1agination at work

Filters, conditions and monitors
home water usage.
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fla: http://www.2e-building.com/
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AC Bus Configuration
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1st Floor Load Information Flow
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3 Phase 400 V L -
MNA 2.16 UHUAINITAAAT Solar PV U Energy Storage
fan: http://www.2e-building.com/

2.9 nyudraeamsiynasnulueims
BESM 130 Building Energy Simulation Model t1U31a09m5 lgnaaaulueinisan
v A 4 Y o 1 = 1 [ Y
H5UAATILH M IFNaIuve99115YTNA1 9 Taslin1snausaunuves 3 Tusunsy 1aun
SketchUp, Open Studio Thai Edition 1182 EnergyPlus A9Ua@asaIunIni 2.16 Tl 1d1udoadinig
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9 [
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2552 (BEC : Building Energy Code) 1398 EnergyPlus ¥aduldsunsunsnasauazinounslag
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General Data

- Weather & Design Data >
- Schedules
Loads Definitions Mechanical System Result
- People " HVAC System v
. - ] (
} Lights ' OpenStudlo " Hot Wat.er System (& @
- Luminaire s | Water Fixture —— @& &
- Electric
Equipment | Simulation Setting |
- Internal Mass 7y
- Water Use
Create | | Create | Creaty Space Thermal ng:.btte
Material Construction Construction =>4 Type Zone > utpu
Set Variable
A A
Building Create Floor - Add Define Space Type
Footprint || From 1 window/wall > /Thermal Zone
Drawing Footprint
B SketchUp

MNA 2.17 S9umsiauvedlsunsy BESM
fan: http://dede-peecb.bright-ce.com/

20.1 TunBUMIIHALYeLITIADY Building Energy Simulation Model (BESM)
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(Space Types), lwugmuqi (Thermal Zone) HUoyaveLUVTIAIIFoU ToanUTIU
OpenStudio Application
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Electricity Anmal Vakue [GT] | Electricity Mininmm Vabue [W] | Timestansp of Mininnum | Electricity Maximum Value [W] | Tamestamp of Maimnm
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[Failed [Failed [s0.53 Js00 Js0.53 [s4.99 Jis0
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[East [ Wall 42.18 0.08
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Wall OTTV Section
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Surface 221 Surface 221 3591 0.0
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Surface 235 Surface 235 74.8 0.0 v
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1 2561 llﬂWﬁWI‘JJﬁﬁN‘VI 4.1 ANU

H J o Y o o o 1 o a
M9 4.1 andanu llih (kWh) NNUVVTIABINAINURsUA UMWY W93 (kWh)

1113] 2561

. i kWh 9390 | kWh 210

971 (mudam lulih) i w % Error
damlul¥h Tsunsu

74.9.61 6 N.N. 61 170 221.11 30.07

7H.N. 61 6 ﬁ.ﬂ. 61 185 202.22 9.31

73.9. 61 611.8. 61 232 245.28 5.72
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KWh 939013 KWh 910
¥ mudam nih) % Error
fanlvl¥h Tolsunsa
714.8. 61 6 N.7. 61 253 238.33 -5.80
7N.9. 61 63.9.61 243 241.94 -0.43
74.8.61 6 nN.A. 61 241 241.11 0.05
70.0.61 6 7.9. 61 240 231.39 -3.59
7 9.9, 61 6n.8.61 219 230.56 5.28
70.8.61 69.9. 61 209 221.39 5.93
79.9.61 6 N.4. 61 259 232.50 -10.23
7W.9. 61 65.9.61 245 218.89 -10.66
7%5.9. 61 611.9. 62 199 217.78 9.44
59U 2,695 2,742.50 1.76

Reports: |EnergyPlus Results 5

y
¥

A ME

".l
fL

Electric Loads Satisfied

Compare other result._‘

Electricity [GT]

Percent Electricity [%0]

{02

Fuel-Fired Power Generation 0.000 0.00

High Temperature Geothermal® 0.000 0.00

m Photovoltaic Power 0.000 0.00

ﬁ Wind Power 0.000 0.00

-J Power Conversion 0.000 0.00

Net Decrease in On-Site Storage 0.000 0.00

g Total On-Site Electric Sources 0.000 0.00

@ Electnicaty Comung From Utility 0.845 100.00

tJ Surplus Electnicity Gomg To Utility 0.000 0.00

; Net Electricity From Utilitv 0.845 100.00

G Total On-Site and Utility Electric Sources 0.845 100.00

@ Total Electricitv End Uses 0.845 100.00
©
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A5197 4.2 ﬂI'IWEIWN'Iu]lV\I%)h (kWh) mmmmi’mm‘wéﬁqm;ﬁauﬁ’uﬁmﬁ’wm‘lﬂ%n’%q (kWh)

Awae T 1E T3] w.er. 2558 — 2560

1 2557 1 2558
- - kWh 2108y % - - kWh 91nuuy
1o kWhass | . 1oy kWha3a | . % Error
1ANNAINNU Error 19INANIHU

STIERGHY 1,238,560 1,099,306 | 11.24 NIIAY 1,121,280 1,099,306 1.96
nUATTUT 982,960 997,306 1.46 nuALS 955,040 997,306 443
Hunaw 1,030,880 1,130,445 9.66 TREH 1,054,640 1,130,445 7.19
Y 951,920 1,057,834 | 1113 WYY 1,087,280 1,057,834 271
LRRGE 1,006,720 1,010,917 0.42 noHNAY 1,001,840 1,010,917 091
Ngueu 844,560 944,251 | 11.80 Hguieu 946,080 944,251 0.19
QEGHRLHT 853,920 917,501 7.45 NEGHRGH 834,960 917,501 9.89
RG] 921,280 863,084 6.32 GRICRGH 946,205 863,084 8.78
Al 917,120 879,556 4.10 Ay 966,400 879,556 8.99
ganaw 1,081,360 974,001 9.93 YL 1,005,760 974,001 3.16
NI 1,071,360 1,041,640 2.77 NI 1,050,240 1,041,640 0.82
FUNAY 1,151,600 1,026,140 | 10.89 FUNAY 1,144,480 1,026,140 10.34

59 12,052,240 11,941,982 0.91 59 12,114,205 11,941,982 1.42

1 2559 1 2560
" o kWh 2108y % - - kWh 9104y
Y] kWha3a | | . 1o kWha3a | | L % Error
1ANNAINIU Error 19INANIH

NIAY 945,518 1,099,306 | 16.26 NN 1,088,160 1,099,306 1.02
AUAUT 1,126,080 997,306 | 11.44 ANAUT 1,035,040 997,306 3.65
YTRGYY 1,041,440 1,130,445 8.55 RIREYY 984,400 1,130,445 14.84
Y 1,018,080 1,057,834 3.90 WHIY 1,024,080 1,057,834 3.30
NOHNAN 915,760 1,010,917 | 10.39 nHAAN 928,720 1,010,917 8.85
Hguieu 921,702 944,251 2.45 Hguieu 889,680 944,251 6.13
NINYIAN 968,238 917,501 5.24 NI 802,720 917,501 14.30
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ganaw 954,560 974,001 2.04 gaaw 819,680 974,001 18.83
NNy 960,880 1,041,640 8.40 nyeINIeY 919,520 1,041,640 13.28
FUNAY 1,006,640 1,026,140 1.94 FUNAY 1,055,440 1,026,140 2.78

59 11,656,281 11,941,982 245 ERYY 11,303,280 11,941,982 5.65
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[ty |
Reports: Compare other result, | F
| Toul | | |
— Electric Loads Satisfied

N

T——_ Electricity [GI] [ Percent Electricity [%0]
§ Fuel-Fired Power Generation 0.000
li‘ High Temperature Geothermal® 0.000
@ Photovoltaic Power 3742.786
i Wind Power 0.000
_____ Power Conversion -48.66
| Net Decrease in On-Site Storage 0.000
ﬁ Total On-Site Electric Sources 3694.130
=

EJ Electricity Coming From Utility 0.000
} Surplus Electricity Going To Utility 3694.130
— Net Electricity From Utility -3694.13
&

@ Total On-Site and Utility Electric Sources 0.000
6 Total Electricity End Uses 0.000
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GERtD Wd | wn | WBnes | shwin
7i0q i Jaa WMWY
a @) | W) | @uu) | (pn)
(AN./av.u.)
U Tvlw EPS 29 87.36 1.1 96.096
FIUTIN ADUNTA 3 cm 2,400 87.36 0.030 2.621 6,289.92
ﬁmueu 1 sied N Fiber Cement Board 6 mm 1,200 37.50 0.006 0.225 270.00
Tvly EPS 88 mm 29 37.50 0.088 3.300 95.70
Fiber Cement Board 6 mm 1,200 37.50 0.006 0.225 270.00
WA 1ns2andAe) 6 mm 2,500 3.00 0.006 0.018 45.00
it n321i194614 3 mm 1,900 13.50 0.003 0.041 76.95
A uAuBUSY 775 13.50 0.009 0.122 94.16
ﬁmuﬂu 2 YRR Fiber Cement Board 6 mm 1,200 6.90 0.006 0.041 49.68
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GE)
AU ﬁ"uﬁ v
) P . , wi | Y3nas | s
1 {GN Wun 49 HUIWUY 3.
N) (@auv..) (nN.)
Mn./au.) | W)
Tvly EPS 88 mm 29 6.90 | 0.088 0.607 17.61
Fiber Cement Board 6 mm 1,200 6.90 0.006 0.041 49.68
WAans2aNTe) 6 mm 2,500 120 | 0.006 0.007 18.00
it A921199679 3 mm 1,900 9.00 | 0.003 0.027 51.30
ADUNIA 2 cm 2,400 9.00 | 0.020 0.180 432.00
WA UALBUY 775 9.00 | 0.009 0.081 62.78
ﬁ631§1 R AIRTEN Fiber Cement Board 6 mm 1,200 1224 | 0.006 0.073 88.13
Tvly EPS 88 mm 29 12.24 | 0.088 1.077 31.24
Fiber Cement Board 6 mm 1,200 1224 | 0.006 0.073 88.13
NA19ATZINAEI 6 mm 2,500 045 | 0.006 0.003 6.75
it A3ZIDARINLA 3 mm 2,065 550 | 0.003 0.017 34.07
ADUNIA 2 cm 2,400 550 | 0.020 0.110 264.00
WA uHLBUY 775 550 | 0.009 0.050 38.36
ﬁﬂ@ﬂ%ﬁ wisiuuen Fiber Cement Board 6 mm 1,200 11.22 0.006 0.067 80.78
1w EPS 88 mm 29 1122 | 0.088 0.987 28.63
Fiber Cement Board 6 mm 1,200 1122 | 0.006 0.067 80.78
nhA1ensZandiAed 6 mm 2,500 1.65 | 0.006 0.010 24.75
1J529) Fiberglass 24 252 | 0.050 0.126 3.02
s N921199074 3 mm 1,900 770 | 0.003 0.023 43.89
AOUNIA 2 cm 2,400 770 | 0.020 0.154 369.60
WA uALBU 775 770 | 0.009 0.069 53.71
ﬁ'ﬂﬂ%‘ﬂ!!ﬁuﬂ MianuYen Fiber Cement Board 6 mm 1,200 17.10 0.006 0.103 123.12
1w EPS 88 mm 29 17.10 | 0.088 1.505 43.64
Fiber Cement Board 6 mm 1,200 17.10 0.006 0.103 123.12
N1A19NIZINAAEI 6 mm 2,500 3.04 | 0.006 0.018 45.60
5z nszand@dled 6 mm 2,500 416 | 0.006 0.025 62.40
i n321199014 3 mm 1,900 18.00 | 0.003 0.054 102.60
ABUNIA 2 cm 2,400 18.00 | 0.020 0.360 864.00
AU UALBUY 775 18.00 | 0.009 0.162 125.55
HaLn naImmuuen metal sheet 0.5 mm 2,672 99.54 | 0.001 0.050 132.99
Tvlu EPS 50 mm 29 99.54 | 0.050 4.977 144.33
metal sheet 0.5 mm 2,672 99.54 | 0.001 0.050 132.99




d’ 1
M1919N 4.3 (919)

53

A A
WHN v
. win | YSnas | hwin
ﬁgq ﬁuﬁ S AITNHRHUIUY 9.
a (Mn/av.aL) ) (@au.y.) (nN.)
)
Nﬂlﬁﬁﬁuuﬂﬂ Fiber Cement Board 6 mm 1,200 11.12 0.006 0.067 80.06
Tww EPS 88 mm 29 11.12 0.088 0.979 28.38
Fiber Cement Board 6 mm 1,200 11.12 0.006 0.067 80.06
M1A19NY 5 mm 25 0.84 0.050 0.042 1.05
“ﬁu Fiber Cement Board 6 mm 1,200 58.20 0.006 0.349 419.04
Ty EPS 88 mm 29 58.20 0.088 5.122 148.53
Fiber Cement Board 6 mm 1,200 58.20 0.006 0.349 419.04
adadulu Fiber Cement Board 6 mm 1,200 13.58 0.006 0.081 97.78
Toly EPS 88 mm 29 13.58 0.088 1.195 34.66
Fiber Cement Board 6 mm 1,200 13.58 0.006 0.081 97.78
Y Y
oI - v
" anulu Fiber Cement Board 6 mm 1,200 6.50 0.006 0.039 46.80
JULUN
Tvl EPS 88 mm 29 6.50 0.088 0.572 16.59
Fiber Cement Board 6 mm 1,200 6.50 0.006 0.039 46.80
ﬂix@ Fiberglass 24 1.60 0.025 0.040 0.96
4 %
HoINII — Y
v oy Fiber Cement Board 6 mm 1,200 4.34 0.006 0.026 31.25
N
Tvly EPS 88 mm 29 4.34 0.088 0.382 11.08
Fiber Cement Board 6 mm 1,200 4.34 0.006 0.026 31.25
ﬂizﬁﬂ Fiberglass 24 1.60 0.025 0.040 0.96
4 %
HodINII- v
oy Fiber Cement Board 6 mm 1,200 1.35 0.006 0.008 9.72
HOU 2
Toly EPS 88 mm 29 1.35 0.088 0.119 3.45
Fiber Cement Board 6 mm 1,200 1.35 0.006 0.008 9.72
4 U
HOIIUUUD Y
oy Fiber Cement Board 6 mm 1,200 6.50 0.006 0.039 46.80
-HoU 2
Tyl EPS 88 mm 29 6.50 0.088 0.572 16.59
Fiber Cement Board 6 mm 1,200 6.50 0.006 0.039 46.80
0.96
ﬂi:(ﬂ Fiberglass 24 1.60 0.025 0.040
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d’ 1
M1919N 4.3 (919)

T 3
ANU Wuhn .
) P . , v | YSnas | dhiniin
iGN} NWHN a9 HUUHY (n3.
X)) (@au.u) (nN.)
mn/av.a) | W)
4 .
H“o3IVUUN Y
oy Fiber Cement Board 6 mm 1,200 6.50 0.006 0.039 46.80
-UaU 1
Tvly EPS 88 mm 29 6.50 0.088 0.572 16.59
Fiber Cement Board 6 mm 1,200 6.50 0.006 0.039 46.80
‘ﬂizﬂ Fiberglass 24 1.60 0.025 0.040 0.96
A A
NH M
. v | Ynas | dniin
Zoq ﬁuﬁ {fm AITUHRUUIUY "5.
a (DR./a1L.3L.) (X)) (au.) (nN.)
u.)
kX4
Hioduou 1 v
anulu Fiber Cement Board 6 mm 1,200 8.10 0.006 0.049 58.32
-HOU 2
Tvly EPS 88 mm 29 8.10 0.088 0.713 20.67
Fiber Cement Board 6 mm 1,200 8.10 0.006 0.049 58.32
y o
HodU1 - 4
anulu Fiber Cement Board 6 mm 1,200 6.75 0.006 0.041 48.60
HOU 2
Tvly EPS 88 mm 29 6.75 0.088 0.594 17.23
Fiber Cement Board 6 mm 1,200 6.75 0.006 0.041 48.60
Solar PV VYUIA 330 Watt 12 LIRS 252.00
U 13,947.93

- SIMAUNUMINEA5 19T TEUIN 346,500 UM 1WDAANINTIALTZHUN 6,300 ADAITIUNAT

(ﬂiﬂﬂﬁﬁmmagﬁuﬁm, 2554)

e

Aruanuruivesgiu (vl EpS) TavaAaszozan13n 30 % aail
Y

9
ANUUUIVOITIU (W) = (‘Ll"l‘Vf‘Llﬂi]illW]ij@TuﬁﬁJﬂg]ﬂig‘ﬂi’J\i + I UNTINUD

E4
Iﬂi\‘]ﬁ%)”lﬁ) / (@RI INMITUUIVIUN x 0.3)

((87.36 x 150) + 13,947.93) /(971 x 87.36 x 0.3)

1.063 U.

v
v v

i1 b4
wiu @enl¥anuvunvesgiu (vl EPS) 1.1 was e lithuannsoaseninla
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v 4
wganssums 1% 1 nazszuvdSuerma lulysiunsy OpenStudio Taaums199 4.4 Aall

9

A v Y o 9 ) ¥
MINN 4.4 euayjamﬂﬂf‘wawm"lWWmmiumuaaam

& 4 A "n . o
Wuh nsedl¥lviih i ¥/ 3
(Watt)
foes LN vana il L1 7 4 3
vana il L2 24 1 3
vana il L3 14 1 3
TV 1 100 1 11
Waaw 1 46 1 11
Waaw 1 46 1 3
19309150019 12,000 BTU 1,020 1 4
Wioansa viaoa 1yl L4 20 1 2
W1 600 1 1.5
iw30adnin 228 1 2%
thnh 160 1 )
1939903091118 RO 28.8 1 2
w304 luTasim 700 1 0.1
Adu 120 1 24
Hoah viaoa 1yl L1 7 2 3
WaaugaAeIMA 20 1 3
Woauou 1 vana 'l L1 7 4 2
Waaw 46 1 11
TV 2 70 1 1
lasuhew 1,000 1 0.2
193091510109 12,000 BTU 1,020 1 4
Woauau 2 viaealvl L1 7 2 3
naau 46 1 11
Notebook 65 1 3
lasilmy 1,000 1 0.2
193091510179 12,000 BTU 1,020 1 4
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MWz Swas — onad

e o
Bestigon Bedroom 2 Bedroom 1
6sg. m. 9sq. m. 14sq. m. EI
—_f —K \ T
Living room
i Outdoor
18 sq. m.
e i 8sg. m.
6000.00- i
{4 g D= |
Outdoor
7 sq. m.

a o X Hdqu ) H
NMNN 4.6 LlwuW\iwuwiﬂfﬁ@ﬂm’ﬁ]QU’luaﬂﬂu']

o a @ a 4 1 %
4.2.2 ﬂﬁﬂTL!’Jm’Vi1"]]1”@]?8‘”‘”N691W%1Wﬁﬂﬂ1ullﬁ\1®1%ﬁﬂ (Solar PV Rooftop) J3UNY
v o {
szvunnnundaanu vih (Battery) vz
Y
4.2.2.1 %’ayamummmmfmammmum Photovoltaic, 52 @n5a W (Efficiency)
VYOILHY Photovoltaic 1A Grid Connected Inverter 111151031 OpenStudio Tasiaonune PV
~ LA a a & v Y1 Yy ¥ a A
BYUA Polycrystalline LummﬂumiwaﬂqqLLazmmomwmmmﬂ'lmw NIDNMININYNNGA

4
=1

funsuaurnamad i Faldimenune PV dredaniimuiotaain laaail

1. , YA | % Module | V1A Cell (15.4.) W gaga/ | qumgi
g M . W/Cell
(W) Eff. / IUIY K6 ‘C)
JA Solar JAP72S01 330 16.99 0.02457 /172 4.583 -0.41 % 25
Ao dya A A A o v ¥ a A
Glmmnﬂuﬂ@qmwgnmaammﬂmwmmﬁ N32 C ANUU ‘]J‘iZﬁVI‘ﬁﬂWW"U’ENLLNQ

v 9
Photovoltaic 9zanauMae 14.12 % uazannsnagyd ldmwmsei 4.5 sl




ms1eh 4.5 asnagdmssunszousaa 1ilih Solar PV Rooftop 115 T1)sunsy

OpenStudio
Wuiivdan| ELPYV | EEINV | A i pv daaau
"3.3.) (%) %) [WRPVW)| @3.3.) PV/ ‘ﬁuﬁ)

1 99.54 14.12 98 900 4.82 0.04847
2 99.54 14.12 98 1,000 5.36 0.05386
3 99.54 14.12 98 1,100 5.90 0.05924
4 99.54 14.12 98 1,200 6.43 0.06463
5 99.54 14.12 98 1,300 6.97 0.07001
6 99.54 14.12 98 1,400 7.51 0.07540
7 99.54 14.12 98 1,500 8.04 0.08078
8 99.54 14.12 98 1,600 8.58 0.08617
9 99.54 14.12 98 1,700 9.11 0.09156
10| 9954 14.12 98 1,800 4.82 0.09694
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9
4.2.2.2 mnmﬂ%’uuuﬁmmwamuﬁmﬁﬁmammmmm FJINNMNTTUURNDA

I ndaauuaseriing (Solar PV Rooftop) 11 13 (365 1) Tagaz luaasaidaies 1aua

Tnaams 19 Wi (Load) AmasIWihinaaldn Solar PV Rooftop Amasaiu Inihnane

ldgszuuWihnreuen (Exported  Energy) uagaimasaiu lihnswaainszun i

[ v
AeUON (Imported Energy) a131300aA4A10813 laa1unni 4.7 uaz lananmsaiunsviua

AUAT1N 4.6

ms1eh 4.6 asnagdranmsldunuiassmasaudianmasau liihaen

VYA Load PV Export Import

U PV (W) (KWh) (KWh) (kWh) (KWh)

900 2,519.96 1,834.20 1,246.38 1,932.21
2 1,000 2,519.96 2,039.66 1,439.65 1,920.06
3 1,100 2,519.96 2,241.80 1,631.15 1,909.45
4 1,200 2,519.96 2,445.60 1,825.29 1,899.82
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M3190 4.6 (719)

VYA Load PV Export Import

U PV (W) (KWh) (kWh) (kWh) (kWh)
5 1,300 2,519.96 2,649.40 2,020.24 1,890.99
6 1,400 2,519.96 2,853.20 2,215.82 1,882.81
7 1,500 2,519.96 3,057.00 241193 1,875.15
8 1,600 2,519.96 3,260.80 2,608.46 1,867.91
9 1,700 2,519.96 3,464.60 2,805.33 1,861.01
10 1,800 2,519.96 3,668.40 3,002.48 1,854.39

1200.00

1000.00
s | 0adl (Wattt)
800.00 e— Export (Watt)
- Import (Watt)
§6oo.oo cesses PV (Wath)
400.00
200.00
== — —
0.00

5:00
6:00
7:00
8:00
9:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00 |*
18:00
19:00
20:00
21:00
22:00
23:00
0:00
1:00
2:00
3:00
4:00
5:00

d' o ' ' v 9 ! Ay ¥ o v [
NNN 4.7 G]’J’EJEJNﬂTWﬁQlIV‘I‘V‘h@Nﬂ ﬂ‘lﬂmmmumamwawm Tu 1 3u

a @ a o
4.2.2.3 "I]”Iﬂig‘]J‘]JWZW]UlW%WWﬁQQTH!LﬁQ@WVMEJ@HN%@ 1) UagNMYUAVUIAUDY

v < 1% ' o { '
FTUVANINUNAIU (Battery) Tasainasaiu lihnie ldgszuulwfnieuen (Exported
Y

@

Energy : kWh) Slundsau Iihiidhwiudailse iy Battery (Muiddulunini 4.8) uag

Tirmsarenas I lusreaindeanuIiihasudhonnszou ldihareuen (mported

4 da 4 . . 4,
Energy : kWh) (Wun@@e21un i 4.8) #a1/51n991 Solar PV Rooftop HAAZYUIA NI
$917Y Battery 131599114 Imported Energy 11a2 Exported Energy a4aa31nszuui lifins

)
ANAY Battery 1o
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1200

1000 = 5

Export (Watt)

800 u

Import (Watt)

e | 0ad (Wattt)
600

eessee PV (Wath)

Watt

200 e

. 0

5:00
6:00
7:00
8:00
9:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00 ¢
19:00

20:00
21:00
22:00
23:00
0:00
1:00
2:00
3:00
4:00
5:00

MNA 4.8 drogamnaa Inihaag 2'ldanTsunsy Ty 1 u

o Y 1 v o Yy
4224 NRANTMUIUANTD 3) LNV NVHIATLVUANRU WA 1911 Tl
(Battery : Wh) 1y liamasau Iihansuhanszuulvihaieuen (imported Energy

A (= 19 k4 A @ g
kWh) ’dx‘lﬁﬂﬁﬂﬂi%‘ﬂ‘ﬂ“l/l"lilll Battery ¥10013080& 90 ﬁ?MWSﬂLLﬁQQUIQQWM@ﬁNVI 4.7 ANU

! { o Y !
M3199 4.7 M51d31v119 Battery 191117 Imported Energy aaaan1nniosas 90

‘Vdi VYHIA YU Imported | % Imported | Exported |% Exported
PV Rooftop | Battery Energy Energy Energy Energy HAETA
W) (kWh) (kWh) (anav) (kWh) (anav)
1 900 5.2 -691.42 -64.22 % 10.14 -99.19 % VYU PV Rooftop
2 1,000 6.3 -488.87 -74.54 % 13.50 -99.06 % G%Hﬁublijﬁ@ﬂﬂﬁ}m
3 1,100 9 -298.02 -84.39 % 26.66 -98.37 % @11m‘§au"lq1
4 1,200 6.5 -187.53 -90.13 % 117.47 -93.56 %
5 1,300 54 -180.59 -90.45 % 316.05 -84.36 %
6 1,400 52 -167.30 -91.11 % 507.66 -77.09 %
7 1,500 5 -182.59 -90.26 % 727.70 -69.83 %
8 1,600 5 -159.79 -91.45 % 909.44 -65.13 %
9 1,700 4.9 -174.34 -90.63 % 1128.54 -59.77 %
10 1,800 4.9 -162.67 -91.23 % 1321.34 -55.99 %
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4
Y o A

AUAITNN 4.7 ﬁﬁJﬁﬂ@%‘U'lfJWﬁﬂﬁﬁﬂ‘HWllﬂ ANU
v 9
1) NN 1 : YUIA Solar PV Rooftop YUIAANLH 900 W 5\1 1,100 W WUMN Llfl}i]g

A 3 < ' o 1 1% o
INYUIA Battery (kWh) 11034 n ldauisai ldandsan Iihnsudnnszuu T

9
v

Meuan (Imported Energy : kWh) aaad91n5zUUaNT 143 Battery 1nnniosaz 90 14 dav
ddy:: a = ]
W11 Solar PV Rooftop n3diHe 1y 3¢ laimunzaw
v Y
2) 587 2 : YA Solar PV Rooftop YUIAAILA 1,100 W 04 1,800 W WU

11130119119 Battery  (kWh) M lamasanu lidhasudrnnszuuliihaeuen

9
A AR

(Imported Energy : kWh) aﬂaﬂi]1ﬂ§$U1JLaiJﬁllﬂﬁ Battery WnnNTevar 90 1a n3ditde
annsaih linneimanumnzan 1@

NNMITATIZHNNAANISZVY Solar PV Rooftop UH1A 1,200 W 59011 Battery
YUIA 6.5 kWh ﬁﬂ'w‘wﬁwm"lvﬁfhﬁ'raugﬁuﬁmﬁaﬁhﬂ”lﬂﬁjmﬂuaﬂ (Exported Energy) aaad11n
figandovaz 93.56 Wees e 18T mdsn Iihiinga & n Solar PV Rooftop 11 T1liilu
uvasndenuldsugunsal lWihmeluthunazdmsdaysy 19y Battery dmduilu
uwdendsnuluewii lifnseaaliihoin solar PV 18edrammzay Taefindaa i
waenazsiween lgszunlihmenendesuin duiu Sede Idthuassrhduuuniiiun
SIRTIZHIINAARATZU Solar PV Rooftop Y1IA 1,200 W 1182 Battery ¥11A 6.5 kWh 92
Uszansnnlumstamnaanugaga

HenNG Lﬁ@ﬁmamﬁ’unumiaﬂé’ﬁwu Solar PV Rooftop UU1A 1,200 W
SIUND Battery Y419 6.5 kWh %zﬁﬁmﬁﬁﬁ@smaﬂéﬁTﬂﬂﬂszmm 284.440 179 Li/oAAIN
FI1AINAN 52UV Solar PV Rooftop 51A1 55.9 UINA0 Watt 11 Battery (Li-ion) 3101 33.44 119
ao Wh (dninauassagusansalsisugs, 2562 minsawsusnmnediathuasei
S (346,500 1) 9281511390 TABL 523101 346,500 + 284,440 = 630,940 11N Tasdilu
DUINATIMAUNUVDITZUY Solar PV Rooftop 11ae Battery S [ifuazanasios Fevzih

Y a a g’/ [ 3 ] [
Gl‘ﬂ!,ﬂﬂﬂTil,GI“UIﬁﬂluﬂ1§ﬁ\‘11/!u1/1\15ﬂﬂﬂ5’3€i’E]‘L!L!ﬁ$@lﬁfff'lﬁﬂiihﬁu@fﬂﬁl!uu@u
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5.1 ayUwamsanmn
= a o a EY o a tdl 1] v I
ﬂ?ﬂﬂ?iﬂﬂﬂ?ﬂ?iﬁmi"lﬁ‘ﬁi%ﬂﬂNaﬁhlV\IWTWﬁQQ'IuLLﬁQ’EﬂVIG]EJi’JiJﬂTJi%“]J‘]JﬂﬂLﬂTJ
E4
wasnudmsuthuaserhdunuy Tasdenuuusiasandsnu Building Energy Simulation

Model (BESM) 1/5¥nouaielysunsy SketchUp, Open Studio Thai Edition 8% EnergyPlus

g A =

hngeiiaeazduaaua1n ih duneufe Ane1srusiudeya deufisuaInanu
o [T a J v ] ' U [
TWihanupudriaesthuray TselWihmdsnunaseringdiodis Fnmsaeuanasau
9 o 9 9 o Aa Jo 1 g 1 A
Tvihanuuusaesieas s Iihmasnuuaseiadde1ana 2 1oy W ¥Inwesan
I A 9 o Y o ) o 1 = [ 1
Wusredon nsldwasau ldihnnuuudiaesvestiualedsiininnuuanaisinal
Y] 9| a A dlsl 1Y A ~ A 1 1 [ Y
wasau ihasanaigandesas 10.66 uadinsanlusevi sziinanuuanaiaminy
a I 1 Z’, [ ] [ o a
47.5 kWh vseaailuiiies¥ors 1.76 mniu dnvazyw@eIfumsiiassszuunaa Wi
[ a d o ] 1 [ { a a
Tsalflmdsnunaseriaddledieinanuuanaisninnasau Wi inda 1dsesow 4 1
[ A a g 9 [l ZJJ A A Y o w [ A ~
N 641,921.10 WieamiluSovaz 1.36 111U HoN13aN99T1NAVDIAININARIAAADUTN
a X a . 1 7 o Y A 9 1 9 < PRV AN,
avudeeglunasineeniuld uanasezinsandoyasdiaiooiusiell auiuvild
o Aas o [ 1 1L [ %I v [ a
aunsoiIsmstiassaenan lilszgnaldnuihuassirdunuusunoszuunan Tl
@ a d o o a g o ]
WHINULEI019A8 (Solar PV Rooftop) taziiwansdiuin lUdmsewiunuszuunmny
WS99 (Battery) 1i10H1911A Solar PV Rooftop 11a¥ Battery N 199115 10Au laeehavanz au
= 1 Y =% g
Hamsany e la 2 n3al aall
' Y
n3alf 1 Solar PV Rooftop YUIAAILA 900 W D4 1,100 W
' 2 - o ' @ {
WU A NUUIA Battery (kWh) 110U n luaunsash lvainasau Inihi
Fuhanszuy lWiateuen (Import Energy : kWh) anasv1nszuuiaui lifl Battery 110031
Y Y
$ooaz 90 18 491U YU1A Solar PV Rooftop nstiiiaunu 1) 99 lumangaw
v v
N38l71 2 Solar PV Rooftop YUIAAILA 1,100 W D13 1,800 W
WU @1501I1VUIA Battery (kWh) N liamasau Wi dsumhanseuy
In¥haeuen (Import Energy : kWh) anasnnszuuaui 143 Battery 1nniesas 90 14
v ¥ Ad ¥ ¥ A a = A o
AU 91NNTAIN 2 T19AU 1WeNITUIDIVUIA Solar PV Rooftop 1ag Battery N

Titidszansnmlumstansnasnugega wunszuuNi Solar PV Rooftop ¥H1A 1,200 W
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uag Battery ¥110 6.5 kWh J1sz@nTamlunistamsndsaugega nande shlindsan
Tihnsunnaeuenuazwasaiu ldihdrauimaesielugniouen (Imported  nay

1 Ed
Exported Energy) 8083910352 Uu7 11l Battery 81nn113ovaz 90 Taslisimaunusinueany

aoalagseuna 284,440 VN

5.2 Yolauanuy

=< a o a Y, o a Cdl [ v g

INNITANBINTAATILHILVURAA LT Na 1 Iuu a0 MAgs WA UL UUANINY
Y

wasnudmsuhvassindunuy 283503 1ATILHAUIUMNUDUTIABINA Y Building
Energy Simulation Model (BESM) MlsznoudieTdsunsy SketchUp, Open Studio Thai Edition
12 EnergyPlus 9901 1151033 Microsoft Excel + VBA 1 1¥@11159M19119 Solar PV

A ° Y a 9J o 1A Aa A 9 ' A
Rooftop 11a¢ Battery Mrunzaurldnanslonasnueaistidseaniamla uamnazmu

Aa A o a 4 A 1 4 gJ/ 4

Yszantamlumsmmadmizvuaziuanuiniede niountaaanuaaianaouan

a v - 1 1 ) o3 I < @
Aoyan3e dorduendae lUlazliaugelinissiaosanysaivu nazeziduilse Torinug

U

DY
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HVAC Load Profiles

0.18 4 A

0.08 o

7o
|80
|50
42
0.06
SE]
0.04 4
0
0.02 4 L 1o
0.00 T T T T T T
Jan Fab apr Jul Aug Sep oct Mov Dec

May Jun
o v (% q
MsaNvudasanaInuszuunan lihwasnuuasenag (Solar Farm)

014+

012+

0.10+

s o

CoglingiHeating Load (MBtu)
w

Avarags Outdaor Air Dry Bulb (F)

T
ha

=

Mar
Month
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1 | viwdusmaind | PV pr 7205 720000 priavoltaic Pawen) | (Single-Si, Multi-Si)
wandoaniasing
”‘::J:“ Tanmatactns Usamnadaadng/ “(‘;;;::2;“1?[{;‘1 Power vsFnuazlsaneg
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(wilae)
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1 PV (Poly-Crystalline) Solar cell 25,893 wday) 100% Canadian Solar, azivAuAMIAN 1
1 Inverter Inverter RIS (650 kW 100%  Schneider Electric Co. Ltd., Uszinadwéin | 1
%9 waiag)
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MaxPower CS6X

mum Powor (Pmax) | 280W_| 20sw | aoow | Temperature Characteristics
280/285/290/295/300P 356V | 358V | 356V 36.0V 364V
. Optimum Operating Current (imp) | 7.86A. 7.06A 8.08A 8.10A 8.30A Tomperaturo Coofficiont | Vot |-0.34 %G
Open Circuit Voltage (Voc) 442V | 443V | 444V | 445V | 446V | _tsc__[0.065%rC
hort Circul Gurrent (isc) B42A | B535A | 864A | 876A | Be7A | [Normal Operaiing Coll emperature| 4542°C
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perating Temperature 4C-485C Performance at Low Irradiance
e Maximum Systom Voltage 1000V (1EC) /600V (UL) Industry leading at low Irradiation
produced. Ouf rigorous quality control and MaTERESISs Fuos R0 +85.5% m froman
in-housa testing faciltos gu Appli ClasoA irradiance of 1000w/m’ to 200w/m*

Power Tolerance. 0- W (AM 1.5, 25 C)

Undar Standard Tes! Conditions (STC)of radiance of 1000W/n', specirum AM 1.5 and call lumparature of 257

Best Quality NocT ing Drawings
+ 235 quality control points in module production b (Pax) | S09W | 207W | 210 . JW | 21W
Key Features + ELscreening to eliminate product defects opt 325V | 327v | sa7v | saev | szev
+ Curront binning o improve systam porformanc Optimum Operating Curtent (Imp) | 6.25A | 6.33A | 642 | 6.51A | 661A
+ High module efficiency up to + Accredited Sall mist resistan
oINS eI BB Sonrsnis S st sl Open Circuit Voltage (Voc) 406v_| 407v_| 408V | 4oev_| atov LT
+ Positive power foloranco: 0~ +5W Short Circult Current (1sc) G62A | GOTA | 7.00A | 7.10A | 7.19A (LI
Best Warranty Insurance - i T
tomosratura, p— X
* Robustirama to up 10 5400 Pa foad + 26 yaars workéwide covaraga wing 39083 1 mia I
+ 100% warranty term coverage: Data I
+ Non-cancellable CollTypa Poly-crystalline 156 x 150mm, 2 or 3 Busbars M
CellArrangoment 72(6x12) il
« High energy ield s Low NOCT Dimensions 1954 x 982 x 40mm (76,93 x 38.7 x 1.57in)
Comprehensive Certificates Jolght 23 (30.700) Tl
* Backed By Ourew 1025 LinesrPer Waray + IEC61215 /1EC 61730, UL 1703, IEC64701 ED2, FERH Cirter 3.2mis Tomparad giase
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2 Wodulo Piacos por containor (40 1. Container) 528pcs (40°HQ) " |T_ ﬁ‘




Helping you achieve the lowest cost of energy for your project.

Schneider Electric Conext Core XC Series

Device short name XC540 XC 630 XC 680

Electrical specifications

Input (DC)

Photovoltaic power 621 kW 725 kW 782 kKW

Input voltage range, MPPT 440 - 800 V (@PF=1) 510 - 800 V (@PF=1) 550 - 800 V (@PF=1)

Input voltage range, operating 440 - 850 V 510 - 850 V 550 - 850 V

Max. input voltage, open circuit 1000V 1000 V 1000 V

Max. input current 1280 A 1280 A 1280 A

Output (AC)

Nominal output power 540 KVA 630 KVA 680 kVA

Output voltage 300V 350V 380V

Frequency 50/60 Hz 50/60 Hz 50/60 Hz

Nominal output current 1040 A 1040 A 1040 A

Power Factor +/-0.8 +/-0.8 +/-0.8

Harmonic distortion < 3% at rated power < 3% at rated power < 3% at rated power

Efficiency

Maximum 98.6% 98.6% 98.7%

European 98.5% 98.5% 98.5%

General specifications

Power consumption, night time <100 W <100 W <100 W

IP degree of protection P20 P20 P20

Enclosure material Steel Steel Steel

Product weight 1900 kg (4189 Ib) 1900 kg (4189 Ib) 1900 kg (4189 Ib)

Product dimensions (H x W x D) 200 x 240 x 63 cm 200 x 240 x 63 cm 200 x 240 x 63 cm
(78.75 x 94.5 x 24.75 in) (78.75 x 94.5 x 24.75 in) (78.75 x 94.5 x 24.75 in)

Ambient air temperature for operation -10°C to 45°C (14°F to 113°F) full power. Derating to 50°C

Operating altitude

1500 m (4921 ft), derating for higher altitudes

Relative humidity

010 95%

Part number

TBD

Features and options

Type of cooling forced cooling

Display type LCD multifunction removable display standard

Communication interface RS485/Modbus standard

AC/DC disconnect Load break rated DC disconnect and AC circuit breaker standard
Ground fault detection/interruption Optional isolation monitoring relay or GFDI with circuit breaker

Sub-array combiner

Optional external with various quantities and trip sizes

Regulatory approvals
Conext Core XC Series are CE marked for the EMC Directive (EN61000-6-2 and EN61000-6-4) and Low Voltage Directive (EN50178)

Conext Core XC Series complies with French (EDF) requirements

Units with grid-interactive options comply with German (BDEW) requirements

Compliant to North American grid standards including IEEE 1547,FERC 661, and CAISQ_—— |

2. mIadrauuusiaalulysunsy SketchUP

74

P
INUD 1.

Fi Y

FJ
@

YUIALNI (W) U 39U (kW) nun (M13.30.) /LW NUNNIUA (913.4.)

NS PV

295 25,893 7,638.44 1.918828

49,684.21

o Y
Myua I

P
WUNNIT

o

9

a Aa & [ = Y
NANNNAANI ﬁgﬂuﬁﬂlﬂﬁl\i(lﬂ

= &
HULBYI 14 DIMIINNWU

9 o [ dy
Tavuudians aail

B Untitfed - Skatchlip Miske 2017
Fie Edt View Comem Drow Tooks Wmdow Esesions Help

LIRS IR A A e Y i e A Ko -Rei-1a i)
LB YA VST EUTPAPY Bl DRE

® -
X

‘@NQI\
L3 T2

‘!mo
4N ¢

‘Rﬂh
o

¥ 4

t1aealuTUsunsn (09 x 817) = 248.42 x 200 1UNT = 49,684 ATUNAT



75

v
3. m'i“lﬁeﬁ’ml“aﬁﬂ1‘wmmﬁmm%wmquaiwmﬁ, VUHIANTAINTITNA A AN
Photovoltaic, szansnn (Efficiency) UDULHN Photovoltaic 4481 Grid Connected Inverter 1u

11/511n53 OpenStudio

W TEST SolarZ.osm*

File Preferences Components 8 Measures  Help
‘Weather File ‘ Change Weather File | W Open EPW File e
MName: |UBONRATCHATHANI TRY
N <« Resources » westher v O Search weather 2 |:
Latitude: 15.15
Longitude: 104 Organize * Mew folder =~ [H o [
Elevation: 1609.34 o - . r
Time Zone: 7 & OneDrive MNarme Date medified Type
Download weather files at www.energyplus.net/we I3 This PC D Chiangmai.epw 11/26/2017 2:28 PM EPW File
;‘ . D Chiangrai.epw 11/26/2017 2:28 PM EPW File
B 30 Objects [] NakonPrathom.epw 11/26/2017 228PM  EPW File
[ Desktop [ Songkhla.epw 11/26/2017 28PN EPW File 1
Measure Tags (Optional): Documents [ THA_Bangkok.484560_IWEC.epw 11/26/2017228PM  EPW File
* Downloads D UbonRatchathani.epw 11/26/2017 2:28 PM  EPW File
Jﬁ Music v < >
h
ASHRAE Climate Zone [ 1A File name: |UbonRatchatnani.epw v | [Files (*.cpw) v
B CEC Gimate Zone [open | cone |
@ Design Days | Import From DDY |
=
x Pressure
Date Temperature Humidity \l‘hld i Salar Custom
I Design Day Name All
& Day Of Maonth Month
0 0 Apply to Select=d Apply to Selected App

W TEST Solar2.osm* o ke

File Preferences Components & Measures  Help

Lbrary | Edit

|Add Rooftop PV
iption

This measure wil arcate new shadng  ~
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measure to avoid attempiing to layout 7
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wganssums 1 1uih, szuudsuerma tag Solar PV Rooftoplu 11/511n534 OpenStudio

W Floating se 2.osm”

Components 8 Measures  Help

‘Weather File | Change Weather File W Open EPW File
e 4 || « Resources » weather v O
Latitude: 13.92
Longitude: 100.5 Organize « New folder
L S
B [ Desktop & Name
Time Zane: 7 .
Download weather files at www.energyplus.netfng Pacuments | ] Chiangmai.epw
¥ Downlozds [ Chiangrai.epw
Jﬁ Music D MakonPrathom.epw
B =] Pictures D Songkhla.epw
Measure Tags (Optional): B Videos [ THA Bangkok.484560 IWEC.epw

| UbonRatchathani.
. LocalDisk (G u onRatchathani.epw

1 enl Mick fRY

v £

ASHRAE Climate Zone | 14

CEC Cimate Zone

Search weather

Date modified

11/26/2017 2:28 PM
11/26/2017 2:28 PM
11/26/2017 228 PM
11/26/2017 2:28 PM
11/26/2017 228 PM
11/26/2017 2:28 PM

Fi|eﬂamel‘THA_Banglcok.d-EdSB{l_lWEC.epw v‘ |Files(’-sp\~)

*
yel
m @

Type

EPW File
EFW File
EPW File
EPW File
EPW File
EPW File

>

R |

Cancel

Design Days | Import From DDY |

Pressure
Date Temperature Humidity Wind Solar | ‘ Custom
Predipitation

e

Design Days
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File Preferences Components & Measures  Help

SuthsI Sd:srhczsl mmpaﬁml’ Shading

o Custom
Filters: Story Thermal Zone Space Type
[ BIE [
Space Name [ ————=GM A A B B .—-”AH.EP P S
Story Thermal Zone Space Type Default Construction Set Default Schedule Set Part of Total Floor Area
0 Apply to Selected Apply o Selacted Apply to Selacted Apply to Select=d Apply to Selected
0| S | 0o ]
0| Wi | e o]
O i | et | Geeeiiian]
0| e | e ) | (o)
0| i | v | e | Eomimasimed
e pmrn] | v
o e rparn) |
o

W Floating House 2.0sm*

File Preferences Components & Measures  Help

' ["Properties | [ Loads o[ Surfaces | [ Subsurfaces | [ Tnterior Partiions ' Shading

S A T —

Load Name Multiplier Definition Schedule Activity Schedule
(Peaple Only)
Apply to Selected Apply to Selected Apply to Selected
Ll
40 doffice -CZ1-3 Infiltration Office Infl Quarter On
———
- al
(S
¥ people 1 1.000000 People Definition 2 Occ Bedroom 1 Office Actvity
' Electric Equipment 3 1.000000 V2 Equip 2 Bedroom 1
"' Electric Equipment 2 Electric fan Equip 1Bedroom 1
1.000000
Bedroom 1Space L' Electric Equipment 4 Dryer Equip Dryer
1.000000
'.!' Electric Equipment 1 LED 1 Lighting Bedroom 1
Qﬂ- 0 Office - €21-3 Infiltration Lot Office Infil Quarter On
e
¥ |People2 1.000000 People Definition 1 Occ Bedroom 2 Office Activity
'.! " Electric Equipment 5 P LED 1 Lighting Bedroom 2
L' Electric Equipment 7 Notebook. Equip 2 Bedroom 2
1.000000
Bedroom 2 Space '.! Electric Equipment & Electric fan Equip 1Bedroom 2
1000000
L' Electric Equipment 8 Dryer Equip Dryer
4T Dffice - C21-3Infiitration 1 000000 Office Infil Quarter On

Floating House 2.0sm*

Preferences  Components & Measures  Help

- Properties I Loads ‘ Surfaces | [ subsurfaces | [ Interior Parttions l' Shading
¥ People3 1.000000 People Definition 1 Occ kitchen Office Activity
—
%' | Electric Equipment 3 1.000000 LED 4 Lighting Kitchen
e g \
W) Electric E 14 W 3 kitchen
- lectric Equipmen 1.000000 Washing Equip
!} Electric Equipment 13 RO filter Equip 2 kitchen
1,000000
1! Electric Equipment 11 Pump Equip 2 kitchen
Kitchen Space 1000000
%' | Electric Equipment 12 Rice cooking Equip 1 kitchen
1.000000
' | Electric Equipment 10 Reg Equip 4 kitchen
1.000000
L' | Electric Equipment 23 Microwave Equip 5 kitchen
4 Office -C71.3 Infilration 2 AT Office Infil Quarter On

¥ [People 4 1.000000 People Definition 3 Gecliving Office Activity
"' |Electric Equipment 16 Yoecod LED 2 Lighting living
%' |Blectric Equipment 17 LED 3 Lighting ivin
b 1.000000 i <
L' Electric Equipment 18 VL Equip living 1
1.000000
Living room Space %' Electric Equipment 15 LED 1 Lighting living
4.000000
%! Electric Equipment 22 Fan Equip living 1
o 1.000000
W' |Electric Equipment 21 Fan Equip fiving 2
«H Dffice - Cz1-3Infitration 3 1.000000 Office Infil Quarter On




4 Dffice - Cz1-3 Infiltration 4 Office Infil Quarter On
Roof L Space -1

[

40 Sffce - C71-3 Infilration 4 Office Infil Quarter On
Roof R Space e
r |

L]

¥ Pecple s 1,000000 People Definition 1 Occ Tollet Office Activity
"' | Electric Equipment 19 LED 1 Lighting Toilet
2,000000
Tolet Space: "' | Electric Equipment 20 Fan Lighting Tailet
1.000000
4 Sffice - CZ1.3 Infitration 5 Office Infil Quarter On
="
[ o

W Floating House 2.0sm*

File Preferences  Components & Measures  Help

Coolng Heating
5”:;:5‘5 Sizing Sizing Custom
i Parameters || Parameters

v T A B .-, -

Turn On Air Loop Name: Zane Equipment. Cooling Thermestat | Heating Thermestat | Humidifying Setpaint | Dehumidifying Setpaint Multiplier
Ideal Schedule Schedule Schedule Schedule
Arr Loads
0 Apply to Selected Apply to Selected | Apply to Selected | Apply to Selected | Apply to Selected | Apply to Selected

—————— ———— ———- ———-
ai spit Type A (inverter) [ Eoohg Bedroom ;_] Eeatseh.p ~ )l ~ 1

]

Single Duct Uncontrolled 2
O O |Gormwes memn ]| 2oy

Sooood

Single Duct Uncontrolled 3 —_— —_— P — ————
e sz ]|1| D oenels) cogee) | Gasn) | D002 | oo i —

Bedroom 1 Thermal Zone

[m]
O

G0 Y B I R |

oo
o] o ) | | 0 |
Floating House 2.0sm™ - X

File Preferences Components 8 Measures  Help

MyModel  Library

Thai Spit Type Air (Inverter)

Name
(Coil Cooling DX Single Speed 1

Rated Total Cooling Capacity

@® HardSized (3500 w

O Autosized Autosize

Rated Sensble Heat Ratio
O Hard sized

® Autosized Autosize

Rated COP

Rated Ar Flow Rate
O Hard Sized mifs

@® Autosized Autosize

SIEE

Rated Evaporator Fan Poner Per Volume
Flow Rate:

T I—

Total Cooing Capacity Function of
Temperature Curve

Curve Buedratc 35

Total Cooing Capadity Function of Flow
Fraction Curve Name

€ (0@ (B

Curve Quadratic 52
W Floating House 2.0sm”
File Preferences Components & Measures  Help

Library

[Add Rooftop PV
Description

B

This measure will create new shading
surface geometry cbove the roof for
each thermal zone inyour mod where

e surface amith fals within the user
spedfied range. Arauments are exposed ¥
Modeler Description

The fraction of surface containing PV wil
ot orly set the PV propertes, but wil

also change the transmittance value for

‘the shading surface. This dlows the
measire tolavout _~

EETIE

Inputs
_________________________________________________________ Fraction of Surface Area with Active Solar
Cels (fracton)

0.0484706 148252098

Cell ffciency (fracton)

01812

L

Inverter Efficency (fracton)

EIE

057

©)
)
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w Floating House 2.0sm

File Preferences Components & Measures  Help

19#1910 Solar PV Rooftop Jusuusiasandaay

@[ rerons
% LUUESILD, LULY-UD-0Y L0i2i4L
- Custom Monthly Report
ELECTRICITY:FACILITY | ELECTRICITY :FACILITY
{Maximum} [W] {TIMESTAMP}
Y January 111246 19-JAN-19:00
- February 999.88 01-FEB-17:00
lh-} March 1208.28 21-MAR-19:00
April 121742 05-APR-19:00
ﬁ May 1213.96 17-MAY-19:00
—— June 1217.36 17-TUN-19:00
= Tuly 1176.76 29-JUL-19:00
?@; Aungust 1053.49 22-AUG-19:00
- September 1193.72 12-SEP-19:00
Eg_ October 1004.83 21-0CT-19:00
x November 999 88 01-NOV-17:00
Ef}' December 1137.77 03-DEC-19:00

W Floating House 2.0sm
File

Preferences

Electric Loads Satisfied

Components & Measures

Help

Reports:

W Floating House 2.0sm

File Preferences Components & Measures  Help

Jo@®(R(B(2(d

80

NTVIINNIUDN LAZ WAITU

End Uses

Electricity [G]] | Natur:

Heating 0.00

Cooling 0.61

Interior Lighting 0.00

Exterior Lighting 0.00

Interior Equipment 835

Exterior Equipment 0.00

Fans 0.11

Pumps 0.00

Heat Rejection 0.00

Humudification 0.00

Heat Recovery 0.00

Water Systems 0.00

Refrigeration 0.00

Generators 0.00

Total End Uses 9.07

conpare

:::’ Electricity [GI] | Percent Electricity [%0]
@ Fuel-Fired Power Generation 0.000 0.00
High Temperature Geothermal® 0.000 0.00
Photovoltaic Power 6.807 75.04
Wind Power 0.000 0.00
Power Conversion -0.20 -23
Net Decrease in On-Site Storage 0.000 0.00
Total On-Site Electric Sources 6.603 7278
L
Electricity Coming From Utility 6.956 76.67
@ Surplus Electricity Going To Utility 4487 49 46
[:J Net Electricity From Utility 2469 27.22
x Total On-Site and Utility Electric Sources 9.072 100.00
& Total Electricity End Uses 9072 100.00
=
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AN IMIIUVUIAVUIA Battery (kWh) fu3esazanasves Import Energy itas Export

Energy U9900U31009Na 3 UINMa08 A UL

PV 1,000 W

-70.00

-75.00

-80.00

q‘

-85.00

-90.00

% VDIANANaY

-95.00

-100.00

5 151|52|53(54|55|56|57|58[59]| 6 |61|62[63[64]|65|66|67[68[69]| 7

%kWh Import

172

72.|-73.|-73.|-73.|-73.|-73.|-74.| -74.| -74.| -74. | -74.| -70.| -74. | -74.| -74.| -74. | -74.| -74. | -74.| -74.

-96.

= = e 0 kWh Export

-96.|-97.|-97.1-97.1-98.(-98.|-98.|-98.|-98.{-98.(-98.|-98.|-99.-99.1-99.1-99.|-99.|-99.|-99.|-99.

o o o J @ {
AIMANUAURUTIEHI VLA Battery (kWh) fufesaznanaives Import Energy o

Export Energy (Y11@ Solar PV Rooftop 1,000 W)

D\/ 14 A NN-\AL

-60.00 PV-1,100W

-65.00

70,00 |
B \
e 75.00
G B \

£
-E -
g 80.00 [N . ——
® ~»
N -85.00 N S
~
~» -~
-90.00 =<
- - -
9500 —-----———----——---.
-100.00
4 |a.1)a.2[a.3)4.4|a.5\a.6(4.7|a.8[a.9] 5 |5.1/5.2[5.3/5.4|5.5/5.6(5.7|5.8/5.9) 6 |6.1/6.2/6.3|6.4/6.5|6.6/6.7|6.8/6.9] 7
9%kWh Import |-681-69|-70\-72}-73-74|-75/-76-77|-78|-78/-79]-80-80|-81)-81|-81|-82]-82/-82]-82/-82-82-83-83|-83-83-83-83-83/-83
= = = o kWh Export [-79]-81|-82-84|-85-86|-87|-89-90/-91|-921-92-93-94|-941-95[-95/-95-96/-96|-96/-96|-96/-96|-97-97|-97]-97]-97]-97|-97

o v ' o {
nTMANNFURUTTEHI9UUIA Battery (kWh) Au5poazNanadued Import Energy LA

Export Energy (Y11@ Solar PV Rooftop 1,100 W)



PV 1,200 W

-80.00
z -85.00 N
& S \
TE [
€ -90.00 S ——
2 il R
F'a bl X . - -
s -95.00 e cccccco—.
-100.00
5 15.1/5.2/5.3[5.4/5.5(5.6/5.7|5.8/5.9| 6 [6.1/6.2/6.36.4|6.56.6(6.7|6.86.9| 7 [7.1|7.2/7.3[7.4/7.5/7.6/7.7[7.8]7.9| 8
%kWh Import |-83-84-851-86-861-87-871-88-88-88-89-891-89-891-891-90-901-90-90/-90-901-90-90-90-911-91}-911-91/-91-91/-91
e e e 9 KWh Export |-86-871-88-891-90-90-91-91/-92-92-921-92193-931-931-93193-93(-93-94-94-94l-94-94|-941-94l-9d\-94}. 949595

A3ANUFURUTTEHI19UUNA Battery (kWh) U3 osazfianadved Import Energy 11a¢

Export Energy (Y11@ Solar PV Rooftop 1,200 W)

PV 1,300 W
-80.00 ~
-82.00 ~
DY
Y
-84.00 ~_
e
-86.00 S

% VIANTIanAY

-88.00 \ ——------_-----
-90.00 \
-92.00

-94.00 —_——

-96.00 —

-98.00

-100.00
5(5.1|5.2(5.3|5.4/5.5|5.6(5.7|5.8/5.9| 6 [6.1/16.2(6.3|16.4|6.5/6.6(6.7|16.8(6.9| 7 [7.1|7.2|7.3|7.4|7.5

%kWh Import (-86(-87|-88|-89(-90(-91|-91|-92-92|-93|-93|-93|-93|-94|-94|-94|-94|-94/-94|-94|-95|-95|-95|-95|-95|-95

= == == 9 kWh Export |-80|-81|-82(-83|-84|-85|-85|-86|-86|-86|-87|-87|-87|-87|-87|-88|-88|-88|-88|-88|-88|-88|-89|-89|-89|-89

ATANNFUIUTTEHIN9VIA Battery (kWh) nu5eeazanadued Import Energy Hag

Export Energy (YU Solar PV Rooftop 1,300 W)
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PV 1,400 W
70.00
7500 [~
=~
-
7 - -
& -80.00 ~=aoo
'Hg ----———---------------
z -85.00
E
<
-90.00 \\
-95.00 —~—
-100.00
5 |5.152[53|54[5556(57|58/59| 6 |6.1]6.2|6.3|6.46.5|66|6.7|68]6.9| 7 |7.1|7.2|737.4|75
% KWh Import |-88.-89.[-91/-92.-93|-93 -94.|-94.-95 |95 |-96-96 |-96.-96 |-96 |-97 |-97|-97|-97|-97 |07 |-97 |-07 | -98 |-98.|-98.
= == 9% kWh Export |-74.|-76.-77,-77|-78 |79/ -79. - 80.-80.-81,-81|-81)-81|-81|-82 82|-82| 82| -82|-82 | -82|-82-82|-83.|-83|-83

v o J [ {
ATINANUTUNUETL1I9vUA Battery (kWh) nu5osaznanadved Import Energy L

Export Energy (YU Solar PV Rooftop 1,400 W)

PV 1,500 W
-50.00
5500
-
-60.00 S~
-
-
- 65.00 —
-
@ - -
€ 70.00 -—
e L
€ 7500 = S= e ——ssee
-E . - e» a»
o7
g -80.00 \\
S -85.00 ~_
-95.00 —_—
-100.00
4 |a1|62|a3|aa|a5|a6|a7|a8|a9| 5 |5.1|52|53|5.4|55|56|57|58/59| 6 |6.16.263|64|65
9%kwh Import [-73/-75.-77|-78-80.|-82.-83.|-85.|-87.|-88/-90.[-91.[-92. 93,9495 -96.-96.-97. 97979898 98 | -98. 98
= e e 9 kWh Export |-56.-58.1-59.60.-62.163.64.66.-67.68.69. 70, 71|72/-73| 73| 74|74 75757575 76| - 76.|- 76| 7.

v o d 1 v 9
AFINANUFNIUTTE VLA Battery (kWh) ND308azNanaave9 Import Energy 1Az

Export Energy (Y118 Solar PV Rooftop 1,500 W)
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PV 1,600 W
-50.00
-
-55.00 TS
~~~
-60.00 ~—~
- - -
z -65.00 ——
[ -
[ X X
= -70.00 - - - - -
[
e
4 75.00 [
] \
L -80.00 \
-85.00 \
9000 \
-95.00 ~———
-100.00 T
4 |4.1|a.2|a3|a4|a5|a6/a7|a8/a9| 5 |51|52|53|5.4(5.5/5.6(5.7|5.8|5.9| 6 [6.1|6.2[6.3|6.4[6.5
% kWh Import |-74.-75.-77|-79.|-81.-82.-84.-86.|-88.|-89.|-91.-92.-94.|-95 |-96.|-96.|-97.|-97 |-98.]-98.|-98.|-98.-99.|-99.]-99.|-99.
o= == = 9 KWh Export |-52.|-53.-55.-56.]-57.]-59.-60.]-61|-62.-63.-65.-66.|-67.-67.|-68.-69.]-69.|-69.|-70.|-70,-70|-70.-70.-70.-70.|-70.

v o J [
ATINANUTUNUETL1I9vUA Battery (kWh) nU5osaznanadved Import Energy L

Export Energy (YU Solar PV Rooftop 1,600 W)

PV 1,700 W

-50.00 ~~=o__
- - - o
- -
-60.00 . =-
é'é i S - bl R
(SG -------------
&
£ -70.00
7
@
@ \
5 o000 \
90.00 \
-100.00 _—
4141|4243 |44|45(4647(48|49| 5 |51|52|53|54|55|56|57|58[59| 6
%kWh Import |-74.4}-76.3|-78.1|-79.9/-81.7|-83.5/-85.3|-87.1|-88.8|-90.6/-92.2]-93.7-95.01-96.0-96.9-97.6/-98.1|-98.5/-98.8|-99.0-99.2)
= e e 06 KWh Export |-49.0-50.2-51.4}-52.6[-53.8-55.0|-56.2}-57.4}-58.6|-59.7|-60.8|-6 1.8|-62.6|-63.3-63.9}-64.4|-64.7|-6 5.0-6 5.2}-6 5.3|-6 5.5

v o 1 v 9 {
A5INANNFUNUTIZH19U U Battery (kWh) NU500a2NaAadv09 Import Energy 1182

Export Energy (YU Solar PV Rooftop 1,700 W)
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PV 1,800 W
-40.00
cfeao
-50.00 S S e ——a
- o
~~~~-~---
& -60.00 B el R
IS
@
e
£ -70.00
a7
@
8 \
< -80.00

-90.00 \

-100.00

4 (41)42(43|44(45|46|47(48|49| 5 |51|52|53|54|55|56|57|58|59( 6

%kWh Import [-74.7|-76.6|-78.4/-80.3}-82.1|-84.0|-85.8/-87.6/-89.4|-91.2}-92.8-94.3]-95.6|-96.6|-97.4-98.0]-98.5/-98.9-99.2]-99.4/-99.5

= = e 06 KWh Export |-45.8-46.9-48.1-49.2}-50.4)-51.5-52.6|-53.7|-54.9|-55.9)-57.0}-57.9}-58.7|-59.3|-59.8}-60.2}-6 0.5-60.7|-60.9}-6 1.0-6 1.1

v o J J [
AT ANNTUNUTT21I19011A Battery (kWh) fU3osazianadved Import Energy Hag

Export Energy (Y119 Solar PV Rooftop 1,800 W
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