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ABSTRACT

This study improves the existing building towards Nearly Zero Energy Building
(nZEB). It used Building Number 3 at Dhurakij Pundit University for a case study. The building
is 10 floors, consisting of office spaces, classrooms, toilets, and storage rooms. The building has a
total useful area of 7,260 m? and air-conditioned area of 386.75 m?. The energy simulation results
for a case study building using EnergyPlus program are shown a total electricity consumption
index of 52.93 kWh/mz/year, the total energy used throughout the year of 384,471 kWh/year. The
simulation result from PVsyst model was used to find the capacity of solar cell installation which
is 231,780 kWh/year. This study proposes five energy-saving measures, including (1)
Replacement with high efficiency air-conditioner with Inverter, (2) Installing one layer of gypsum
wall with 25 mm thickness, (3) Replacement with high efficiency light bulb (LED), (4)
Replacement with high efficiency glassing (Low-e), and (5) Provision of energy supply with
installation of solar cells. The results showed that the most suitable option for renovating the
building is option two that is implemented all measures from measures 1 to 5. It was found that
the total energy use throughout the year from a model is 175,745 kWh/year, the electricity energy
generated from solar cells is 231,780 kWh/year, the total electricity consumption index is 24.21
kWh/m?/year, the net energy use can be reduced to 265,065.96 kWh/year, the investment budget
is about 8,011,599 Baht, Payback period is 11 years, NPV is 9,311,169.61 Baht, and IRR is
9.52%. From the results, it is found that the NPV value is the highest than other options, resulting

in the highest investment value towards nZEB.
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Preliminary design clics, without real components. | Grid-Connected
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& . i ‘ Stand alone J
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7 983,327.40 0.6227 612,317.97 5,946,541.26
8 928,261.07 0.5820 540,247.94 6,486,789.20
9 868,852.36 0.5439 472,568.80 6,959,358.00
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24 110,044.55 0.1971 21,689.78 9,294,791.28
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M3199 4.11 319U NPV, IRR, Discounted Payback Period fvsumaiaeni 3

i Ruamu alihilanas | Present alhilanas pazuaRHaadN
(L) (L) Value (yamifogiiv) azan
Factor (V)

0 (5,511,600.00)
1 594,148.50 | 0.9346 555,291.19 555,291.19
2 589,395.31 | 0.8734 514,777.87 1,070,069.05
3 579,964.99 | 0.8163 473,425.42 1,543,494.47
4 566,045.83 | 0.7629 431,836.36 1,975,330.83
5 547,932.36 | 0.7130 390,675.77 2,366,006.61
6 526,015.07 | 0.6663 350,483.84 2,716,490.45
7 500,766.34 | 0.6227 311,827.20 3,028,317.65
8 472,723.43 | 0.5820 275,125.04 3,303,442.68
9 442,469.13 | 0.5439 240,658.96 3,544,101.64
10 410,611.35 | 0.5083 208,713.75 3,752,815.39
11 377,762.44 | 0.4751 179,474.94 3,932,290.33
12 344,519.35 | 0.4440 152,966.59 4,085,256.92
13 311,445.49 | 0.4150 129,249.88 4,214,506.80
14 279,055.16 | 0.3878 108,217.59 4,322,724.39
15 247,800.98 [ 0.3624 89,803.08 4,412,527.47
16 218,064.86 | 0.3387 73,858.57 4,486,386.03
17 190,152.56 | 0.3166 60,202.30 4,546,588.34
18 164,291.81 | 0.2959 48,613.95 4,595,202.28
19 140,633.79 | 0.2765 38,885.24 4,634,087.53
20 119,257.46 | 0.2584 30,816.13 4,664,903.65
21 100,176.26 | 0.2415 24,192.57 4,689,096.22
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i Ruamu alWihilanas | Present alhilanas pazuaRHaadN
(VM) (VM) Value (yamifagiiv) azay
Factor (V)
22 83,346.65 | 02257 18,811.34 4,707,907.56
23 68,677.64 | 02109 14,484.11 4,722,391.67
24 56,040.95 | 0.1971 11,045.67 4,733,43735
25 45281.09 | 0.1842 8,340.78 4,741,778.12
M31ai 47
amu | mivlasas | anasyam | szeznm
@o1la1n
madenti 3 (VM) suudiees | @mwAl) | Aupud) NPV IRR
(KWh/y)
UINTNIT 5,511,600.00 | 137,833.00 | 594,148.50 NUILYE (769,821.88)
2-5 an -
1A5a13
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=

= I~ 9 = @ £ = o 9
NNLavHNN 3 Gl“]ﬁﬂﬁiﬂﬁ‘ﬂ 2-5 3’33Jﬂ1!1ﬂﬂﬂﬂl’)ulﬂﬁ‘iﬂﬁﬂ 1 Wﬁ\i\ﬂlﬁ’)ﬂ‘lﬂiﬂf@ﬁﬂ@

e o 1 [ { @ a < v
"7V VT1a04 246,638.00 kWhiyear, Anaaau Iiindsnwuasonadian 1

231,780.00 kWhiyear, A1aw7in15 19 1931 59009100 33.97 kWh/m?year, mnaaiunanasla

137,833.00 kWh/year A1 lWlapasgnainuuusians 594,148.50 vn/il Taesnmadeni 3 ided

Y a4 o Ay
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IMNUFAUY

u

A A a A A A
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(NZEB) oide — 1n399l5ueimeanldezithuasossssvan i ldithuasoslnun
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a I T A A Y I a a
UININITN 4 LﬂuﬂTith!a@ﬂ!ﬂaﬂuﬂigi]ﬂ‘l’i‘lﬂ@n\ﬁnﬂﬂi%i]ﬂ‘ﬁiiuﬂWLTJuﬂizi]ﬂﬂizﬁ‘ﬂ‘ﬁﬂWW

a A A o o Y 9 <3| A [
g Low-e Uﬁl’JmWHﬂﬂﬁU@Tﬂ"I?H/]']Gl,ﬁl,!ﬁ\jlm1“11uﬂ1ﬂ1iu1ﬂlﬂuﬂ153%@@&ﬂ5@ﬂﬂ5“@1ﬂ1ﬂ

A15199 4.13 A1519A1UAA1 NPV, IRR, Discounted Payback Period §115Umataeni 4

i Ruanu alhilanas | Present alhilanas pIzuaRHaadN
(L) (W) Value (yamifogiiv) azan
Factor ()

0 (6,411,599.00)

1 916,222.50 | 0.9346 856,301.55 856,301.55
2 908,892.72 | 0.8734 793,826.90 1,650,128.45
3 894,350.44 | 0.8163 730,058.26 2,380,186.71
4 872,886.03 | 0.7629 665,924.75 3,046,111.46
5 844,953.67 | 0.7130 602,451.97 3,648,563.43
6 811,155.53 | 0.6663 540,472.93 4,189,036.36
7 772,220.06 | 0.6227 480,861.43 4,669,897.79
8 728,975.74 | 0.5820 424,263.88 5,094,161.67
9 682,321.29 | 0.5439 371,114.55 5,465,276.22
10 633,194.16 | 0.5083 321,852.59 5,787,128.81
11 582,538.62 | 0.4751 276,764.10 6,063,892.91
12 531,275.23 | 0.4440 235,886.20 6,299,779.11
13 480,272.80 | 0.4150 199,313.21 6,499,092.32
14 430,324.43 [ 0.3878 166,879.81 6,665,972.14
15 382,128.10 | 0.3624 138,483.22 6,804,455.36
16 336,272.72 | 0.3387 113,895.57 6,918,350.93
17 293,229.82 [ 0.3166 92,836.56 7,011,187.49
18 253,350.56 [ 0.2959 74,966.43 7,086,153.92
19 216,868.08 [ 0.2765 59,964.02 7,146,117.95
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4 .
M99 4.13 (919)

fil Ruasu Allihilanas | Present 1 lilihitanas nszuaiRuaa
(VM) (U1N) Value (yasagiiv) azay
Factor )
20 183,904.13 | 0.2584 47,520.83 7,193,638.77
21 154,479.47 | 0.2415 37,306.79 7,230,945.57
22 128,526.92 | 0.2257 29,008.53 7,259,954.09
23 105,906.18 | 0.2109 22,335.61 7,282,289.71
24 86,419.44 | 0.1971 17,033.27 7,299,322.98
25 69,826.91 0.1842 12,862.12 7,312,185.10

@

M5197 4.14 a31) NPV, Discounted Payback Period, IRR n1a1d0n 4 laaadl

mardenti 4 amy | mivasas | aeas | szezna
(W) Aol yam AuNY NPV IRR
yuudaes | (WAl )
(KWh/y)
WATNTL,2,3,5 | 6,411,599.00 | 181,048.00 | 916,222.50 | 1218 | 7,312,185.10 | 9.19%

naden 4 1911050151 1, 1195015 H 2, ¥IATNTH 3, 11ATNTH 5 onidu
MATAITR 4 NFIUTINT IFnaeanail N U DTIand 203423 kWhiyear, Andaau i
WEINUHaI1NAg3a111a 231,780 kWhiyear, A16 %5013 19 115 70m18 D 28.02
kWh/m?/year A lWfhaaasgnanuuuiiee 916,222.50 UM Tasmadenti 4 Iieadode
il 0@ - Wuernsildndrnugniniiugud (NZEB), aunsarimsyiuilyldiel

£y ° Y T A a 9y 9 9 ~ A
ﬂ@\?ﬂ’]ﬁﬂ’]ﬂ’]\jiﬁ“!’waﬂﬂﬂﬁgﬁ)ﬂ UDLeTy — ﬂﬂﬂnnui%na1u1uV]q@ﬂ’]ﬂﬂﬂﬂ’]\uﬁﬂﬂ
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a J

M13199 4.15 UAAIA VD TI009013 IFNAWNUYDIDIATIHTOU 3 UNINGIOFINILUNAE

1 [ a 4 ] LY [y {
1l 2561 1ihgeimsIdnasaugnidn Indgudniolad (maamsiUSuldzemadonii 1)

1nou mnaanu vl mnaanulnih (%) AAMWAINY
NNUVVIAY NNUUVIABY
nou5u1l3e (kwh) Ma@en (kWh)
NI AN 32,449.36 15,453.27 52.38
AUATHUT 29,546.50 13,342.10 54.84
Hunw 33,626.85 15,746.32 53.17
IHIOU 30,376.26 14,525.15 52.18
WO HNAL 33,567.09 15,076.75 55.08
TTRIMY 32,184.07 14,211.24 55.84
NINYINY 31,560.26 14,148.82 55.17
GALAGE 33,538.49 15,187.05 54.72
AU 31,427.33 14,265.72 54.61
aa1n 32,409.85 14,845.58 54.19
NyAIN U 32,199.82 14,437.66 55.16
FUAY 31,586.07 14,505.53 54.08
ANnGY 32,039.33 14,645.43 54.29
kWh/year kWh/year
aupaowdan lWihonuuusaesmadend 1 14,645.43 kKWhyear
AunaoFuna Wi pv waa'ld 0.00 kWhiyear (64 133

MIAAAY PV)
wasnunwaald —wasnu i ldsunsusiaoaniuasnin 1 = 14,645.43
kWh/year

g < 4 @ { o @ 1 J,
(nsaid iy NZEB iilosnnwasaufiinaunu luih Indgud)
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q‘ v o Y o = sy Y Y
M13191 4.16 Llﬁﬂ\iﬂ1ﬂ15i]']ai’]\jﬂ']ﬁclclfwaqq']usuﬂQﬂ']ﬂ13!581!3 DPU 1 2561 LGU']Q’@'W‘I']?GI)GB

[ a 4 [} 1Y v 1
wasnugnsn Indqudnseli (maamsdfulyamadeni 2)

1nou mnaanu vl mnaanulnih (%) AAMWAINY
NNUVVIAY NNUUVIABY
nou5u1l3e (kwh) Ma@en (kWh)
NI AN 32,449.36 15,453.27 52.38
AUATHUT 29,546.50 13,342.10 54.84
Hunw 33,626.85 15,746.32 53.17
IHIOU 30,376.26 14,525.15 52.18
WO HNAL 33,567.09 15,076.75 55.08
TTRIMY 32,184.07 14,211.24 55.84
NINYINY 31,560.26 14,148.82 55.17
GALAGE 33,538.49 15,187.05 54.72
AU 31,427.33 14,265.72 54.61
aa1n 32,409.85 14,845.58 54.19
NyAIN U 32,199.82 14,437.66 55.16
FUAY 31,586.07 14,505.53 54.08
ANnGY 32,039.33 14,645.43 54.29
kWh/year kWh/year
avpaondany llfhonuuusasimadent 2 14,645.43 kWh/year
Anndewdanu Wi pv nanld 19,315.00 kWh/year

AunasnaInuNNan 1a — aunasndsnu i Tdsunsusiaosnadeni 2
Y
.

= 4,669.57 kWhiyear (n58i1hii}1 NZEB 1ilosnnndsauiinaumudhlndgud)
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d‘ v o Y o = sy Y 9
A1319N 4.17 LL’c’fmﬂ”|ﬂ”|ti°’|]m’eNﬂ151%Wﬁﬂﬂ1uﬂlﬂﬁﬂ1ﬂﬁﬁﬂu3DPU 1 2561 LGU']Q’E’]']FI'ISGI,GI‘

[ a o v v o {
wasnugnsn Indgudvse limamsdsulsamadeni 3)

1nou mnaanu vl mnaanulnih (%) AAMWAINY
NNUVVIAY NNUUVIABY
nou5u1l3e (kwh) Ma@en (kWh)
NI AN 32,449.36 21,654.41 33.27
AUATHUT 29,546.50 18,816.18 36.32
Hunw 33,626.85 21,940.19 34.75
IHIOU 30,376.26 20,174.93 33.58
WO HNAL 33,567.09 21,260.34 36.66
TTRIMY 32,184.07 20,086.02 37.59
NINYINY 31,560.26 20,001.08 36.63
GALAGE 33,538.49 21,215.90 36.74
AU 31,427.33 20,047.93 36.21
aa1n 32,409.85 20,724.81 36.05
NyAIN U 32,199.82 20,396.69 36.66
FUAY 31,586.07 20,319.61 35.67
ANnGY 32,039.33 20,553.17 35.85
kWh/year kWh/year
avpaonganu lilfhonuuusaesmadendi 3 20,553.17 kWh/year
anaewdanu Wi pv naald 19,315.00 kWhyear

1 dl [ d’ a 9 1 d' [ o A d'
Aundendanuieaala — aunasndsnu Il llsunsuiasamadeni 3

¥ 1 a3 4 Y { o [ [
— -1,238.17 kWh/year (n381# 111 NZEB iloaannaanunvinavunu luwh1nd

Ja
AuAnaL)
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M1919N 4.18 Llﬁﬂ\iﬂ']ﬂ']ﬁ%1@@\1ﬂTii%WﬁQQTuﬂlﬂ\if’)Wﬂleiﬂu3DPU 1l 2561 !ﬂnq@]ﬂqjj%

[ a o ] 1Y v {
wasnugnsn Indqudns o limaimsdiulzamadeni 4)

1nou mnaanu vl mnaanulnih (%) AAMWAINY

NNUVVIAY NNUUVIABY

nou5u1l3e (kwh) Ma@en (kWh)
NI AN 32,449.36 17,806.16 45.13
AUATHUT 29,546.50 15,590.45 47.23
Huny 33,626.85 18,114.13 46.13
IHIOU 30,376.26 16,371.86 46.10
WO HNAL 33,567.09 17,622.17 47.50
TTRIMY 32,184.07 16,661.92 48.23
NINYINY 31,560.26 16,419.15 47.98
GALAGE 33,538.49 17,609.38 47.50
AU 31,427.33 16,497.78 47.50
aa1n 32,409.85 17,067.65 47.34
NyAIN U 32,199.82 16,925.91 47.43
FUAY 31,586.07 16,736.62 47.01
ANnGY 32,039.33 16,951.93 47.09

kWh/year kWh/year

1 dl [ o =) d'
‘ﬂ1LﬂafJWiN\‘1TL!1wﬂ1ﬂ1ﬂllﬂﬂﬂ1ﬁﬂﬂﬂ1\‘lla@ﬂﬂ 4

aundenaanu lwihan pv waa e
1 ~ [ A A 9
AUNAINAINUNHAN 1e —

=12,363.07 kWh/year (5011t

9

RN

16,951.93 kWh/year
19,315.00 kWh/year
asnasnu i Tdsunsudrasamadon 4

< 4 @ { o @ 7.
T NZEB ifoaninnasauiinaunud Indgud)
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MNA ¥.1 LUVDIAT Render by surface type
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MAWN V.2 LUV Render by Boundary conditions




MNA .3 LUVDIAT Render by Contructions
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MWA U5 11UUD1AS Render by Thermal Zone
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HNINN U.7 197210IATI U Site

Latitude: 13.92
Longitude: 100.6
Elevation: 12

Time Zone: 7

_ﬁk Weather File & Design Days

Weather File | Change Weather File |
R

Download weather files at www.energyplus.netfweather

Measure Tags (Optional):

Life Cydle Costs
Select Year by:

(O Calendar Year

(®) First Day of Year

70

a
¥

Starts

Define by Date

Ends

ASHRAE Cimate Zone [ 1A

ar

CEC Climate Zone [ 1

Define by Date

ar

Daylight Savings Time:

Define by Day of The Week And Month [ First

Define by Day of The Week And Month [ First

3] [sunday %] [anuary 2]
[ofaincor 2]
5] [sunday %] [anuary 2]

(S T8

Design Days | Import From DDY |

Design Days

Pressure
Date Temperature | Humidity Wind Solar Custom

Precipitation

Design Day Hame

Day Of Month Month

Apply to Selected Apply to Selected

0

Day Type Daylight Saving Time Indicator

Apply to Selected

2{O{F(®(R

MW .8 31882198A1I Construction 3 DPU

File Preferences Components & Measures  Help

189.1-2009 -CZ1 -
Office

189.1-2009 - C22-
Office

gmﬁ 189.1-2009 - CZ3 -
Office

189.1-2009 - C24 -
Office

@mﬁ 189.1-2009 - CZ5 -
Office

5

189.1-2009 - CZ6 -
Office

189.1-2009 -CZ7-8
-Office

[001 Thai Default Constructions DPU3

Exterior Surface Constructions

(e
T
=

Walls
(——— N (F
{Eﬂwwep:

11
v &

Ground Contact Surface Constructions
Walls Floors Ceilings
(el (=— (- — i
417hai 2ThaiInterior @ | |
i[ = JH{ “””‘ﬂﬁ“” °k
___________ P Eooooomoeoeet) Umeeeeeees ./
Exterior Sub Surface Constructions

Operable Windows




71

MW 1.9 T18azBeANIN service Facility cooling schedule

File Preferences Components & Measures  Help

o[ scheddesets || schedues |, MyModel  Library Laﬁr]
Schedule Name: ity Cooling Schedule Ruleset| Schedule Type: Temperature 38

Default day profile.

Name

2] Upper Limit: [ 2] Schedule Day 55

Lower Limit: ‘ 0.00

Mouse over horizontal ine to set value Schedule Type Limits Name:

Temperature 39

Design Day Profiles Interpolate to Timestep

Summer
Winter

Run Period Profiles v 57.1

IPriomv 1 ¢

4299

]

T T T
0:00 400 8:00 12:00 16:00 20:00 24:00

W | 15Minutes | | 1 Minute

Value Until Time
26.5564193725586

MW ¥.10 518a208AN11 Office Bldg Equip

Schedule Sets Schedules

% e Jan ~
@ B e Y. e Tyo N
Medium Office Bldg Occ L | 3 2 W M A @ 2
Default day profile.
2 3 5
Medium Office ClgSetp -« -
Lower Lini: Upper Liit s [w|u
Mouse over harizontal line to set value 16 17 18
1
Medium Office HtgSetp 4 = | 2
0 | 3t
0.85-
Medium Office Infil Quarter On Feb
nrd 3 a w n L ] a
Office Activity -« 1
0574 7 ] 9
13 | 14 |15 | 168 | 17
0,43 0 |2t |2 |23 |24
B Design Day Profiles 27 | =®
@ Summer 0.257 | ‘
r Winter Mar
0.14+ 3 B W w a L] 8
J Run Period Profiles (+]
B — 1 2 3
x Friority 1 ; ; A > z 5 ol
o B 0:00 400 8:00 12:00 16:00 20:00 24:00
& riority v B3] |15 |15 |17
r— ——————————— -\ - [ 15 Minutes | | 1 Minute | 0 |2 |2 |23 | 24
& h 1 27 | 3 |2 |3 |3
[} Drag From Library 1 | ‘
1 1
ol | .
- ~
Em a3 a w " a a a
[ [ [ ] v
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MNUN V.11 5189221081 U1 Construction

Constructions| ey e k-

001 Thai Default
Const

tructions

001 Thai Default

Constructions Hotel

189,1-2008 - €71 -
Office

189.1-2008 -
Office

189,1-2008 -
Office

189,1-2008 -
Office

C
10

r T
T o} |

Exterior Sub Surface Constructions
Fixed Windows Operable Windows

Hans:
189.1.2009 - Office - BresiRtoom - (11-1Becti Equpment Definition

Disigin Liwil: Waltts Pér Space Floor Arka:  Watts Pér Person:

v |[woome0 Wit
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Properties I Loads I Surfaces ' Subsurfaces ' Interior Partitions Shading
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MyModel | Lbrary ~Edit
| — S ——— S ——— | ———— | S ———
[ty [Stodydst .77 .77 Interior Partition Surface <
O s wagst | SN SN
[P [sudoe " "
O 2 N 0 T I S T
EXTR— o meoi) | O | O
— i Thermal Zones 4
o1 |0
Space Types 4
EXTR— o
(sudvio1 " " Default Construction Sets 4
O Y N S T N
[ralez | [ [
TR e ) | OO0 | O3 Dt Schdulesets 4
(oot 1 [
O (o h Deson oudoor
JE— R Air
O (s~ n
—_—— - - People Definitions 4
[T r 1
TR T N N O T
_\Emﬁl D ED'E‘E_- I'_____-'I r-_---] Lights Definitions 4
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TR (ks L
i it - Electric E t Definitions 4
(Toietms N "
O s _ S
prm— I — —— FRp— Fp— Gas Equipment Definitions <
‘ ‘2 ﬁ Watq'!lsequjmlenl P

Filter: Load Type

Show al loads

General

Measure
Tags

Default Construction
Set

Apply to Selected

Default Schedule et

1
Apply to Selected

Design Specification Outdoor
Ar

Apply to Selected

Space Infilration Design
Flow Rates.

Apply b Selected

Space Infitration Effective Leakage
Areas

Apply to Selected

- orridor - €Z1-3 Infiltration
Carrido

/N

orridor - €24-8 Infiltration

Sooood)

idor - CZ1-3 Infitration 2
.

S

imidor - CZ1-3 Infiltration 3

Sooood)

irridor - CZ1-3 Infiltration 4

.
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] bang E= U

@ Name: Ruleset Schedules 4 A

[puteing 1
B Compact Schedules «

g:"i.r Measure Tags (Optional):
=

Standards Buiding Type: Relocatable: it «

| [false Year Schedules
§ Nominal Fioor to Ceiing Height: Nominal Flvor to Fioor Height:
m [ I ‘ [ Fixed Interval Schedules 4

D

@ Standards Number of Stories: Standards Number of Above Ground Stories:

L]

Standards Number of Living Units: M Constructions <

Variable Interval Schedules <

=

]

Internal Source
Constructions

Space Type:

i

B (o(@(®(R{B ({3 (T

C-factor Underground Wall P
ET— Gaco nde
F-factor Ground Floor P
Constructions
Default Construction Set: Window Data File P
Constructions

remm— e S
| Bmm gl Bl @] “
[ WS

-/ — Sub Surfaces - o0 4

Thai St Type Air

Supply Equipment
Demand Equipment




mwﬁ V.17 smam’é‘awﬁw Measures

D{O(F=(R(R{0(?

MW 2.18 519821D8AN1 Run Simulations

O e (1

E Info: Available key THERMAL ZONE_STORAGE 3' for variable name "Zone Mean Radiant Temperature'
- Info: Available key THERMAL ZONE_STORAGE 4' for variable name "Zone Mean Radiant Temperature'
?;-:. Info: Available key THERMAL ZONE_STORAGE 5' for variahle name 'Zone Mean Radiant Temperature'
Info: Available key THERMAL ZONE_STORAGE 6' for variable name "Zone Mean Radiant Temperature’
@ Info: Available key THERMAL ZONE_STORAGE 7' for variable name 'Zone Mean Radiant Temperature'
Info: Available key THERMAL ZONE_STORAGE 8' for variahle name 'Zone Mean Radiant Temperature'
Info: Available key THERMAL ZONE_STORAGE 9' for variahle name 'Zone Mean Radiant Temperature'
Info: Available key THERMAL ZONE_STUDY 10' for variable name Zone Mean Radiant Temperature'
Info: Available key THERMAL ZONE_STUDY 5' for variable name Zone Mean Radiant Temperature'
Info: Available key THERMAL ZONE_STUDY 6' for variable name 'Zone Mean Radiant Temperature'
Info: Available key THERMAL ZONE_STUDY 7' for variable name 'Zone Mean Radiant Temperature'
Info: Available key THERMAL ZONE_STUDY 8' for variable name Zone Mean Radiant Temperature'
Info: Available key THERMAL ZONE_STUDY 9' for variable name Zone Mean Radiant Temperature'
Info: Available key THERMAL ZONE_TOILET 1' for variable name 'Zone Mean Radiant Temperature'
Info: Available key THERMAL ZONE_TOILET 10' for variable name Zone Mean Radiant Temperature'
Info: Available key THERMAL ZONE_TOILET 2' for variable name 'Zone Mean Radiant Temperature'
Info: Available key THERMAL ZONE_TOILET 3' for variable name 'Zone Mean Radiant Temperature'
Info: Available key THERMAL ZONE_TOILET 4' for variable name 'Zone Mean Radiant Temperature'
Info: Available key THERMAL ZONE_TOILET 5' for variable name 'Zone Mean Radiant Temperature'
Info: Available key THERMAL ZONE_TOILET 6' for variable name 'Zone Mean Radiant Temperature'
x Info: Available key THERMAL ZONE_TOILET 7' for variable name 'Zone Mean Radiant Temperature'
Info: Available key THERMAL ZONE_TOILFT 8' for variable name 'Zone Mean Radiant Temperature'
Q Info: Available key THERMAL ZONE_TOILET 9' for variable name "Zone Mean Radiant Temperature'

Gathering Reports.
Completed.

Run process finish.vig. fi.¢1. 18 23:24:21 2020
run finished
m Start save project wiq. 1.1 18 23:24:21 2020
Finish save project success . fi.0. 18 23:24:21 2020
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MW .19 TBazdeanih Reports Openstudios

Results Summary

O weons
Monthly Overview

Model Summary

Annual Overview

Monthly Overview

Utility Bills/Rates

Envelope

]
L

Space Type Breakdown

s
-]
!

Space Type Summary

Interior Lighting Summary

W Fa
e
[ Inie
13

Plug Loads Summary

Electricity Cansumption (Kyn)

g
f

Exterior Lighting

Water Use Equipment
HVAC Load Profiles

Zone Conditions Jan Fab Mar Apr May Jun ul Aug Sep oct Nov Dec
Wonth

Zone Overview

Zone Equipment Detall

Air Loops Detail

e a— - e

O] reports T R -

B Program Version EnergyPlus, Version 8.7.0-78a111df4a, YMD=2020.06.20 12:03 Table of Contents [l
Tabular Output Report in Format: HTML

@ ]| Building: Building 1

Environment: RUN PERIOD 1 ** BANGKOK - THA IWEC Data WMO#=484560

E Simulation Timestamp: 2020-06-20 12:03:36

=
|| Report: Anmual Building Utility Performance Summary Table of Contents

[ii]| For Entire Facility

5 || Timestamp: 2020-0620 12:03:36

@ Values gathered over 8760.00 hours

Icd
X Site and Source Energy
& Total Energy [GI] | Energy Per Total Building Area [MJ/m2] | Energy Per Conditioned Building Area [MI/m2]
Total Site Energy 1425.24 37290 372.90
3 Net Site Energy 142524 37200 37290
© || |Tort Source Enerey 451374 118099 1180.99
- Net Source Energy 451374 118099 1180.99 Activate Windows

< Sojiogetings topctivataWindowsyy
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mwﬁ V.21 51ElagLaﬂﬂﬂﬁ}15$UULWﬁﬁllﬁ061ﬂ@EJ PVSYS

PVsyst V6.43 - PREMIUM - Photovoltaic Systems Software = (] X

@ Files Preferences Language Licence Help

Choose a section Content

Preliminary design

System

Pre-sizing step of a project, after few
clics, without real components ‘ Grid-Connected
- First evaluation of the system's and
component's sizes,

- System yield quick evaluations
performed using monthly values,

Stand alone

Please do not use these gross
estimations for a presentation to your
customer!

Pumping

DC Grid

O Eit J

. UpdateNotifLabel

Y @ A < §
fl"l‘W‘ﬁ V.22 ﬁ1EJaZL%ﬂﬂﬁﬁWi$UUL“Bﬁﬁllﬁ\?@']ﬂﬂﬂ PVSYS ﬂiﬂﬂﬁ1ﬂﬁ$t§ﬂﬂlﬁﬂﬂ1u3ﬂ!ﬂ1

Suuniiea Idnle’ld

Project: Grid-Connected Project at Bangkok — (m} X
- Project's designati
The Project includes mainly the geographic SITE definition, and the associated METED hourly file ?
Project's name lErid-Connecled Project at Bangkok Date [23/11/ 2562 vl & eorder variate
P i = Load project | [ New project |
< ¢- Site and Meteo I Albedo - settings | Save Project I €4 Delete project |

- System Variant [calculation version)

- __ A
ariant n~ l New simulation variant - (5 New variant |

1 Create from

Input parameters —
Vbt 0 - 5 Z 2

S i pion _ 2|

@ Orientation I Horzon | Simulation

@ ssem || ki Erens |
@ Detailed losses i 8
Save variant |

I~ Net metering

@ E conomic

@ Miscellaneous tools

System overview |
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MW .23 T19a2188AN1N Grid-Connected System. Simulation parameters

PVSYST V5.43 14/08/20 | Page 1/2
Grid-Connected System: Simulation parameters
Project : Grid-Connected Project at Bangkok
Geographical Site Bangkok Country Thailand
Situation Latitude 12.7°N Longitude 100.6°E
Time definad as Legal Tims Time zone UT+7  Altitude 3 m
Albedo 0.20

Meteo data: Building 3 DPU

MeteoNorm 7.1 station - Synthetic

Simulation variant :
Simulation date

New simulation variant

14/06/20 22h45

Simulation parameters

Collector Plane Orientation Tiit
Models used Transposition
Horizon Free Horzon
Near Shadings No Shadings
PV Array Characteristics

PV module Si-mono Model

Criginal Pysys: database Manufacturer
Number of PV modules In senss
Total number of PV modules Nb. modules
Array global power Nominal {STC)
Array operating characteristics {50°C) U mpp
Total arsa Module arsa
Inverter Model

Criginal Fysys: catanaze Manufactursr
Characteristics Operating Voltage

Inverter pack Nb. of inverters

PV Array loss factors
Thermal Loss factor
Wiring Ohmic Loss
Module Quality Loss

Module Mismatch Losses
Incidence effect, ASHRAE parametrzat|AM =

Uc {const)
Global array res.

User's needs : Unlimited load (gnd)

i5°
Perez

Azimuth 0°

Diffuse Perez, Msteonorm

JAMS(R)-72-340

JA Solar

17 modules In paraliel 22 strings

274 Unit Nom. Power 340 Wp

127 KW At operating cond. 115 kWp (80°C)
578V Impp 198 A

725 m* Cell area 655 m*

Sunny Tripower 25000TL-JP-30
SMA

390-800 ¥ Unit Nom. Power 25.0 kWac
8 * MPPT 50 % Total Power 100 kWac

20.0 W/imK
49 mChm

0.0 Wim*K / mv's
1.5% at STC
0.8%

1.0 % at MPP
0.05

Uv {wind)
Loss Fraction
Loss Fraction
Loss Fraction
1 - bo {1/cos i - 1bo Param.
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MW .24 T1992188AN1N Grid-Connected System Main resulth

FVSYST V6.42

14/068/20 | Page 2/2

Project : Grid-Connected Project at Bangkok

Simulation variant : New simulation variant

Grid-Connected System: Main results

Main system parameters System typs Grid-Connected

PV Figld Orientation tit 15° azimuth 0°

PV modules Model JAME(R)-72-240 Pnom 340 Wp

PV Aray Nb. of modules 374 Pnom total 127 kWp
Invertar Sunny Tripower 25000TL-JP-30 Pnom 25.00 kW ac
Inverter pack Nb. of units 4.0 Pnom total 100 kW ac
User's nesds Unlimited load {grd)

Main simulation results
System Production
Performance Ratio PR 822 %

Produced Energy 192.3 MWhiy&gecific prod.

1512 KkWh/kWpiye

N ormal ad proadhucticne g tmtalied KWpic Noovinal poses 127 KWp

New simulation variant
Salanoes and main resuits

bl oo TAnb ki ht CArray £ Gra SYan® ¥ eR
A c PR » [LE win A »
Sarnaey ¢80 g Wwan Won e TN 1448
Fatnary <A oL 1534 ‘LG o0 -
March 1742 ¥ g O Tes [ 1R 27 <X
Aprt a o 0 ‘9 >
My ¢ 0 2. X S 1400 3
bt o ML Q¥ ar " 24
Ay 1208 o % . SO 'y
Augaur 128y il M0 19
preavreel 1300 022 T aTs
Ocroke 1277 2057 152 1400 1547 154
N oventme il M 1AL 1540 el 1N ¥
Cecantar 1419 LS JAE] (2t 1TLO 170
Yo 1T - 10082 TR 15504 2 140
Lagandae Gt becx Mol ot GOt Eraciason S RO 6 Ay NTW OUSAL O T 2T Ny
Thots Aotimce Tangarseh £_Gra Brwrgy pcadivn prid
Glotine Globad incidueein cob piaea SR R Cout vy (rough Mea
Glotce i Ghobad corr. e Wl and shadings e B Coutmy e  rough Man
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MW .25 519a2188AN11 Grid-Connected Loss diagram

PVSYST VB.43 | 14/08/20 I Page 3/2

Grid-Connected System: Loss diagram

Project : Grid-Connected Project at Bangkok

Simulation variant : New simulation variant

Main system parameters System typs Grid-Connected

PV Field Orientation tiit 15° azimuth 0°

PV modules Model JAME(R}-72-240 Pnom 340 Wp

PV Array Nb. of modules 374 FPnom total 127 kWp
Inverter Sunny Tripower 25000TL-JP-30 Pnom 25.00 kW ac
Inverter pack Nb. of units 4.0 Pnom total 100 kW ac
User's nesds Unlimited load (gnd)

Loss glagram over the whods ysar

wm——ﬂﬂ =l glodad ir 25
L-:m Giobal Inoident in o0l plans

-3.3% 1AM facior on giohal
1772 KWhnin? * 725 n? coll Effsctive irradiance on colleciors
efNciency M STC = 1762% PV corwersion
o7 3 A Array nominal anargy (2t 3TC effo)
©02% PV ioss due 20 radiance levet
\1-1: 3% PV ioss gue 0 temperatuare
C-O.S% Module gually oss
-1.0% Modiule aray mismaich oss
-1 0% Chmilc wiring loss
1953 MM Array virtual ansrgy at MPP
1E% rerer LOSs Curing operation (eiclency)
[~ -0 3% Inwerier Loss over nominal inw. power
[~0.0% rverer Loss due %0 power Tresnold
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M ¥.27 TwaziBeanth Hourly meteorological data

PVSYST v6.43 17/11/18
Hourly meteorological data
Meteo data : Bangkok;MeteoNorm 7.1 station; Synthetic
File Bangkok_MN71_Synthetic. MET of DO/OD/D0 DDhOD
Situation Latitude 13.7°N Longitude 100.6°E
Time defined as Legal Time Time zone UT+7 Altitude 3m

Monthly Meteo Values

Source file characteristics

Synthetic Data generation. Monthly renormalisation
Source  Meteonorm 7.1 (1881-2010)

Extratemestrial | 260.8)
Cleamess Index | 0.556)
Amb. temper. 27.5

Jan. | Feb. | Mar. | Apr. | May [June | July | Aug. | Sep. | Oct. | Nov. | Dec. | Year
Hor. global 145.0] 143.7| 174.4] 174.9 163.4] 152.0] 148.5] 138.7] 130.0f 137.7] 135.8] 141.941 790.1|kWh/m?.nmth
Hor. diffuse 648 63.9 853 826 B4y 814 0.3 79§ 823 78§ 66.7] 55.2 920.5|kWhim i

259.9) 312.3 317.0 329.9] 317.0] 327.4] 326.8) 306.9] 295.4] 25%.0] 251.63563.9|kWh/m=.niH
0.553| 0.55Y 0.551] 0.495] 0.479] 0.455] 0.424] 0.424] 0.466] 0.540] 0.564] 0.50.
287 258 30.5 299 202 204 202 284 283 280§ 27.§ 28.Y9°C

Wind velocity 0.0)

00] DD 0y oD 0O OO Oy 0O 0O DOl DOy D.OIm/s

—bemn T

Hourly meteo, monthly sums

Tema seg g Ga la Tama
e ' A
150 2.3
147 20,3
17e e ki
17¢3 N5
1632 2.9
1320 215
129 233
1327 2.13
1200 2133
1337 27
114 22
1219 27.53
17301 22.91
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PVSYST v6.43

16/11/18 23h26

Characteristics of a grid inverter

Manufacturer, model : SMA, Sunny Tripower 25000TL-JP-30
Prod. from 2015

Manufacturer 2015

Availability :

Data source :

Input characteristics (PY array side)

Cperating mode MPPT
Minimum VPP Voltage VYmin 390 ¥V Nominal PV Power Pnom DC 26 kW
Maximum MPP Voltage ¥max 800 ¥V Maximum PV Power PmaxDC 26 KN
Absolute max. PV Voltage Vmaxarray 1000 V¥ Maximum PV Current ImaxDC  N/A A
Min. Voltage for PNom Vmin PNom 380 V Power Threshold Pthresh. 84 W
Multi MPPT capability Number of MPPT inputs 2
Behaviour at Vmin/max Limitation Behaviour at Pnom Limitation
Output characteristics (AC grid side)
Grid Voltage Unom 420 V Nominal AC Power Prom AC 25 kWac
Grid frequency Freq 50/60 Hz Maximum AC Power Pmax AC 25 kKWac

Triphased Nominal AC current Inom AC 34 A

Maximum AC current Imax AC 38 A
Efficiency defined for 3 voltages 20V 625V a00v
Maximum efficiency 974 % 98.7 % 98.0 %
European average efficiency 97.1 % 984 % 97.7 %
Remarks and Technical features Sizes: ‘Width 661 mm
Array isolation monitoring, Internal DC switch, Height 682 mm
Output Voltage disconnect adjustement, ENS protection, Depth 264 mm
Weight 61.00 kg

Technology: TL, 16 kHz, SG, IGBT

Protection: -25 - +60°C, IP 65: outdoor installation possible
Control: Graphic

for japanese market

Efficiency profile vs Input power

FCE PN
T
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uaan'tv LED T8,14 Ja6 , Anuen? 90 ot.a., wanddn wnTu sy
&'l#l “1a+1 --LED Tube T8 14W 90cm Nano-Plastic 240° Rotation
for Light Box

AU LED-JF-TAPCOOE-14W e

g1 Unit: B 92.70 - 103/pc (zaduamis) (@udfonatu 15-20 fu)

FINEF
“1uu (pes) dma Amountpc
0-19 0% B103
- 20- 49 0% 88270

Need more quantities, please click Bulk Order

Please Enter Your Quantity:

unite [0 ] | | werm itz [0 ] | | Pure ‘.’\"\\'EIT

Total Quantity: o pe(s) Total Cost: BO

iminmessa: A vusadui

| Mwlkyp M
LRGNl | Ask a Question with al
L The sater, easier way to pay Ny

'S (with zoom) @ Buyer + Shipping Safety (Receive your items 100% in good condition) o

Protection v/ Full Money Back Guarantee (if no goods received)
B3 aqomoo@es

5lb (0.2

i SN
£

See larger image and other

Q&A

|5 Report Eror

t vou are looking for wtumamsi

o w

sign-in-thai.com/preduct/?act protection

Price Maich £ Can'tfind w
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search entire store ... Q @ MARKPRO LIGHTING E

HOME SHOP PORTFOLIO WISHLIST CONTACT

. PHILIPS ESSENTIAL T5 28W/865 6500K DAYLIGHT
Categories 20000HRS.

© Accessories - milnsaivill (93) ( QUICK OVERVIEW

Tubular fluorescent lamps 16 mm., high efficiency, with Gg base

© Area Light - Tanuian (53)
Dimension: dia. 16mm., T= 114gmm.

feedback

- Best Selling (76)
Quantity | 1
© Bollards - Tand il (120)
- Canopy light - Taa1dthas (5) B75.00
© Chandelier - TanuzmnAaLies (30) ADDTOCART
© Clearance / Sales* - AudnsiAitar
(40)
© CONTROL GEAR - ialslasuay 4 ’ SHARE
(449) < -
[ £ [w]lin]=| 707
© Downlight - Tantath (67) TAGS

ﬁm: http://www.thianthong.com/product/
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