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Abstract

This coaperative education report presented work experiences on the design and estimation
of electrical system in residentinl buildings, which were studied and practiced at Thaweemongkol
Construction (2000) Company Limited, during the cooperative education program of Siam
University. Principles and procedures of the design and estimation of electrical systems found in
residential buildings were discussed in detail. The design of electrical circuits for outlets, water
heaters, lighting and air conditioners were first described. Then, the methods of the quantities take-
off and estimating the required material using for electrical system installation from the electrical
enginecring drawing as well as the preparation of material schedule were deseribed. Finally, the
calculation of cost for materials, Inbour and overhend lead to the preparation of the tender documents

were presented clearly,

Keywords: Estimation / Quantity Take-Off ! Cooperative Education
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v 4 g ., 4 @
M9 4.5 fom Tranesd1sy nseainigu uazinselSuena

gAY LOAD ‘Tuvh

#a1933 TERLLALA Auae LOAD
LC-1 winsulwihvase$ 2u 1 wsUlWTh 6 &
6x220 VA
1,320 VA

vfla LOAD aunae 20%
A = 1,584 VA / 220V
7.2 AMP
1&an CB 2u1a 1 Pole 16 AT
WRanladae THW 2x2.5/2.5G
W&anladvia EMT 1/2"
LC-3 winsulwihviasaivns du 1 65U TWYh 8 6
8x220 VA
1,760 VA
vfla LOAD auae 20%
A = 2,112 VA / 220V
9.6 AMP
1&an CB 2una 1 Pole 16 AT
Wwanladga THW 2x2.5/2.5G
W&anladvia EMT 1/2"
LC-5 winsulwihviasilaiauy 2 1 wsulnih 5 6
5x220 VA
1,100 VA
vfia LOAD auae 20%
A =1,320 VA / 220V
6 AMP
1&an CB 2au1a 1 Pole 16 AT
W&anldaea THW 2x2.5/2.5G
danldvia EMT 1/2"
LC-7 winsulWihvasuaud 1 1 winFulWih 6 6
6x220 VA
1,320 VA
vfia LOAD aunae 20%
A= 1,584 VA / 220V
7.2 AMP
t&an CB aua 1 Pole 16 AT
W&anldaa THW 2x2.5/2.5G
Wdanldvia EMT 1/2"
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A o Y o A o g ' A [ 1
A1519% 4.6 MU 111aA19TIA5Y MIDIMUIPY waznsoIUsuoIe (99)

LC9 wihsulWihmadu 2 1 U TWvh 4 M
4x220 VA
880 VA
\fa LOAD amas 20%
A = 880 VA / 220V
4.8 AMP
\dan CB aua 1 Pole 16 AT
wWanldshe THW 2x2.5/2.5G
\Ranladvia EMT 1/2"
LC-11 whsulWhwasvineu 2u 1 65U lwvh 6 6
6x220 VA
1,320 VA
\fla LOAD awnaa 20%
A = 1,584 VA / 220V
7.2 AMP
\@an CB aua 1 Pole 16 AT
\Nanladshe THW 2x2.5/2.5G
\Ranladvia EMT 1/2"
LC-13 whsuWihaauan u 1 U lwvh 3 M
3x220 VA
660 VA
\fa LOAD amas 20%
A =792 VA | 220V
3.6 AMP
\dan CB aua 1 Pole 16 AT
\anldshe THW 2x2.5/2.5G
\anladvia EMT 1/2"
LC-15 wihsulwihviasuau? u 2 65U lwvh 5 6
5x220 VA
1,100 VA
\da LOAD amaa 20%
A =1,320 VA / 220V
6 AMP
\dan CB aua 1 Pole 16 AT
\anladshe THW 2x2.5/2.5G
\Ranladvia EMT 1/2"
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A1519% 4.7 MU 111an995IA15 Y MINMUIPY HaznsodUsuoIne (99)

LC-17 wisubwhnoudu 2 2 AU TWvh 7 )
7x220 VA
1,540 VA
\ia LOAD awea 20%
A =1,848 VA / 220V
8.4 AMP
\8an CB auna 1 Pole 16 AT
\Ranladanea THW 2x2.5/2.5G
\&anldvia EMT 1/2"
LC-19 wisulwihviagiloway 2 2 whsulwih 7 6
7x220 VA
1,540 VA
\ia LOAD awea 20%
A =1,848 VA | 220V
8.4 AMP
\&an CB au1a 1 Poke 16 AT
\Ranlasnea THW 2x2.5/2.5G
\anlavia EMT 1/2"
LC-21 whsulwihviasuau3 du 2 AU TWvh 8 /)
8x220 VA
1,760 VA
\fla LOAD amnan 20%
A= 2112 VA ] 220V
9.6 AMP
\an CB auna 1 Pole 16 AT
\Ranladanea THW 2x2.5/2.5G
\Ranlavia EMT 1/2"
LC-23 wisulwhwagusos 2 2 AU TWvh 6 /@2
6x220 VA
1,320 VA
\ia LOAD awea 20%
A =1,584 VA | 220V
7.2 AMP
\8an CB aua 1 Poke 16 AT
\Ranladanea THW 2x2.5/2.5G
\Ranlavia EMT 1/2"
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A15197 4.8 MU 11Han 19T RIINUIPU taznselsueIme (99)

LC-25

LC-27

LC-29

LC-31

LC-33

LC-35

LC-37

s Wi viasuaulne u 2

Junction Box For WH u 1 6 KW

Junction Box For WH 2fu 2 6 KW

Junction Box For WH 2fu 2 6 KW

Junction Box For WH 2iu 2 6 KW

Junction Motor 1526

Junction Box For Pump

NFUTAN 7 ¢
7x220 VA
1,540 VA
\fia LOAD auaa 20%
A = 1,848 VA / 220V
8.4 AMP
tdan CB aua 1 Pole 16 AT
t&anTdara THW 2x2.5/2.5G
danladvia EMT 1/2"
1 W& 167 6000W
6000W/220V
27.27 Amp
t&an ELCB 2au1a 1Pole 32AT
tdanldara THW 2x10/4G
tdanldvia EMT 3/4"
1 W& 167 6000W
6000W/220V
27.27 Amp
Lldan ELCB auna 1Pole 32AT
WRanladara THW 2x10/4G
tRanladvia EMT 3/4"
1 & 162 6000W
6000W/220V
27.27 Amp
t18an ELCB aum 1Pole 32AT
tdanladsnea THW 2x10/4G
tdanladvia EMT 3/4"
1 W& 162 6000W
6000W/220V
27.27 Amp
tdan ELCB wuuna 1Pole 32AT
tdanldara THW 2x10/4G
tdanladvia EMT 3/4"
1 W& 167 500W
500W/220V
2.2 Amp
t&dan CB 2u1a 1 Pole 16 AT
tdanladaa THW 2x2.5/2.5G
Ranladvia EMT 1/2"
1 W& 167 500W
500W/220V
2.2 Amp
t&dan CB 2u1a 1 Pole 16 AT
anldsa THW 2x2.5/2.5G
1Ranldvia EMT 1/2"
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A1519% 4.9 A 111an199sIA5s Y RINNMUIPY azns09lsueIme (919)

LC-39 GRENY 1 1l& 1000 W
1000W/220V
4.5 Amp
\an CB auna 1 Poke 16 AT
LC-41 d159 1 1& 1000 W
1000W/220V
4.5 Amp

32



LC-2

LC4

LC-6
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A13197 4.10 AUV IHAAINDTUAIA I

WEIRIWaA Tu 1

WRIRTWWavITILaY U 1

LRIRIWaYAINNT U 1

1au'lW DOWN LIGHT 4 62
4x100 W = 400 W
T1au'lW PENDANT 1 62
1000 W
1au'lW LIGHT LANDSCAPE 3 61
3x200 W = 600 W
400+1000+600 = 2000 W
v&ia LOAD auaa 20%
2400 W/220 V
10.9 Amp
t&an CB aua 1 Poke 16 AT
W&anldsa THW 2x2.5/2.5G
danladvia EMT 1/2"
1au'lW DOWN LIGHT 6 62
6x100 W = 600 W
Tau'lW PENDANT 1 ¢
1000 W
1au‘lW CHANDELIER 1 ¢
2500 W
600+1000+2500 = 4100 W
vfia LOAD auaa 20%
4920 W/220 V
22.36 Amp
tdan CB aua 1 Pole 25 AT
W&anldaa THW 2x4/2.5G
wwanldvia EMT 3/4"
Tan'lW DOWN LIGHT 1 ¢
100 W
Tau'lW PENDANT 2 61
2x1000 W = 2000 W
1A' lW LIGHT LANDSCAPE 2 67
2x200 W = 400 W
Tau'lW WALL LAMP 2 6
2x50 W = 100 W
100+2000+400+100 = 2600 W
\ffa LOAD auaa 20%
3120 W/220 V
14.18 Amp
1&an CB aua 1 Poke 16 AT
tW&anladana THW 2x2.5/2.5G
’anladvia EMT 1/2"



LC-8

LC-10

LC-12
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A1519N 4.11 MU 1Man2995ua9a3149 (D)

LRIETIVasUALS Ty 1

WRIETVRIYIY Ty 1

WRIETOLGAY Tu 1

Tan'ly DOWN LIGHT 4 éh
4x100 W = 400 W
Tan'lW FLUORESCENT 1 éh
80 W
Tan'lW WALL LAMP 2 éh
2x50 W =100 W
400+80+100 = 580 W
\fia LOAD awnaa 20%
696 W/220 V
3.1 Amp
\8an CB 1ua 1 Pole 16 AT
Wwanldana THW 2x2.5/2.5G
\Ranladvia EMT 1/2"
Tau'ly DOWN LIGHT 4 éh
4x100 W = 400 W
Tan'lW WALL LAMP 2 i
4x50 W = 200 W
400+200 = 600 W
\fia LOAD awnaa 20%
720 W/220 V
3.2 Amp
\8an CB 2ua 1 Pole 16 AT
Wwanldana THW 2x2.5/2.5G
\danldvia EMT 1/2"
Tanl DOWN LIGHT 15 éh
15x100 W = 1500 W
Tan'lW WALL LAMP 3 i
3x50 W = 150 W
1500+150 = 1600 W
\fia LOAD awnaa 20%
1980 W/220 V
9 Amp
\8an CB 2ua 1 Poke 16 AT
\Ranldana THW 2x2.5/2.5G
\xanldvia EMT 1/2"
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A1 19N 4.12 MU 1Man29951a9d2149 (D)

LC-14 39l fiuvsdinsonsetvih 1 67
250 W
\fla LOAD aunan 20%
300 W/220 V
1.3 Amp
t8an CB au1a 1 Pole 16 AT
WRanladare THW 2x2.5/2.5G
t8anladvia EMT 1/2"
LC-16 WA aIuaU2 T 2 1au‘lW DOWN LIGHT 7 &
7x100 W = 700 W
\fla LOAD aunan 20%
840 W/220 V
3.8 Amp
t8an CB au1a 1 Pole 16 AT
WRanladane THW 2x2.5/2.5G
) t8anlavia EMT 1/2"
LC-18 WO aYTLaY U 2 Tau'lW DOWN LIGHT 7 é3
7x100 W = 700 W
T1au'lW PENDANT 1 ¢
1000 W
1ax'lW CHANDELIER 1 ¢
2500 W
700+1000+2500 = 4200 W
\fla LOAD aunan 20%
5040 W/220 V
22.9 Amp
t8an CB au1a 1 Pole 25 AT
Ranladae THW 2x4/2.5G
t8anladvia EMT 3/4"
LC-20 WRVAIWaIUaU3 T 2 Tau'l DOWN LIGHT 5 ¢
5x100 W = 500 W
1au'lW PENDANT 1 ¢
1000 W
500+1000 = 1500 W
\iia LOAD aunaa 20%
1800 W/220 V
8.1 Amp
t8an CB au1a 1 Pole 16 AT
WRanladana THW 2x2.5/2.5G
wxanladvia EMT 1/2"
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A1 19N 4.13 MU 1Man2995ua9a119 (D)

LC-22 WRIRIMNILEY 2 2 Tau'lW DOWN LIGHT 4 ¢
4x100 W = 400 W
vila LOAD auaa 20%
480 W/220 V
2.18 Amp
t8an CB 2una 1 Pole 16 AT
tW8anladse THW 2x2.5/2.5G
) \Ranladvia EMT 1/2"
LC-24 LRIRINUDIUENET 2u 2 1au'lW DOWN LIGHT 6 62
6x100 W = 600 W
1an'lW PENDANT 1 ¢
1000 W
600+1000 = 1600 W
vila LOAD auaa 20%
1920 W/220 V
8.7 Amp
t8an CB 2u1e 1 Polke 16 AT
WRanladse THW 2x2.5/2.5G
) \Ranldvia EMT 1/2"
LC-26 uavsNvviavuaulueg 1 2 ANl DOWN LIGHT 4 ¢
4x100 W = 400 W
1an'lW PENDANT 1 69
1000 W
40041000 = 1400 W
\fla LOAD auaa 20%
1680 W/220 V
7.6 Amp
t8an CB 2u1e 1 Polke 16 AT
t8anladae THW 2x2.5/2.5G
\Ranladvia EMT 1/2"
LC-28 wasvavaiuns 24,000 BTU WIAUAUDIUDY ATIIXEN
5x4.5 = 22.5 asu.
22.5x1000 BTU
22,500 BTU
Wanuasuua 24,000 BTU
1000W/220V
4.5 Amp
t8an CB 2u1a 1 Polke 16 AT
WRanladse THW 2x4/4G
\Xanladvia EMT 1/2"



LC-30

LC-32

LC-34

LC-36

37

A1 19N 4.14 AU 1MaA299UaId 19 (D)

waswaviloiau 18,000 BTU

wasviasuaud 2u 1 18,000 BTU

wasasvinu 24,000 BTU

wasvasiioidu 18,000 BTU

WAUAUDIUDY NTXED
4x4 = 16 a5u.
16x1000 BTU
16,000 BTU
iRanuasuuia 18,000 BTU
1000W/220V
4.5 Amp
t¥an CB aua 1 Pole 16 AT
t¥anlafge THW 2x2.5/2.5G
\Ranladvia EMT 1/2"
WAUAUDIUDY NTXED
4x4.5 = 18 m5u.
18x1000 BTU
18,000 BTU
iWRanuasuuia 18,000 BTU
1000W/220V
4.5 Amp
txan CB aua 1 Pole 16 AT
Ranladsna THW 2x2.5/2.5G
\Ranladvia EMT 1/2"
WAUAUAIUDY NTXED
4.5x4.5 = 20.25 asu.
20.25x1000 BTU
20,250 BTU
Wanuasuua 24,000 BTU
1000W/220V
4.5 Amp
t8an CB aua 1 Pole 16 AT
WRanladsna THW 2x4/4G
\Nanladvia EMT 1/2"
WAUAUDIUDY NTXED
4x4 = 16 a5u.
16x1000 BTU
16,000 BTU
WRanuasuua 18,000 BTU
1000W/220V
4.5 Amp
t8an CB aua 1 Pole 16 AT
t¥anlafa@e THW 2x2.5/2.5G
\§anladvia EMT 1/2"



LC-38

LC-40

LC-42

LC-44
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A1519N 4.15 MU 1Man9951a9d1149 (D)

wasviasuau2 du 2 24,000 BTU

wasviasuau3 fu 2 18,000 BTU

wasviadusvey 18,000 BTU

wasviavuaulna 18,000 BTU

WAUAUDIUDY NTXED
4x5.5 = 22 mi5u.
22x1000 BTU
22,000 BTU
iWRanuasuuia 24,000 BTU
1000W/220V
4.5 Amp
t¥an CB aua 1 Pole 16 AT
i¥anladae THW 2x4/4G
\Ranladvia EMT 1/2"
WAUAUDIUDY NTXED
4.5x4 = 18 n5u.
18x1000 BTU
18,000 BTU
iWRanuasuuia 18,000 BTU
1000W/220V
4.5 Amp
txan CB aua 1 Pole 16 AT
Ranladsna THW 2x2.5/2.5G
\Ranladvia EMT 1/2"
WAUAUAIUDY NTXED
4.5x4 = 18 n5u.
18x1000 BTU
18,000 BTU
Wanuasuua 18,000 BTU
1000W/220V
4.5 Amp
t8an CB aua 1 Pole 16 AT
t¥anlafae THW 2x2.5/2.5G
\Nanladvia EMT 1/2"
WAUAUDIUDY NTXED
4.5x4 = 18 msu.
18x1000 BTU
18,000 BTU
WRanuasuua 18,000 BTU
1000W/220V
4.5 Amp
t8an CB aua 1 Pole 16 AT
t¥anlafa@e THW 2x2.5/2.5G
\§anladvia EMT 1/2"



LC-46

LC-48

39

A1519N 4.16 MUY T1HAATUAIEI (D)

&1529

&1329

1 & 1000 W
1000W/220V
4.5 Amp
t&an CB au1a 1 Pole 16 AT
1 wa 1000 W
1000W/220V
4.5 Amp
t&an CB au1a 1 Pole 16 AT
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#1519 4.17 Load Schedule U935

0001 k) £ 31 1 RRELE
00T 3 a2 31 T PEELE

s IM3 w1 MHL | DETETE 3 a2 31 T daen g 10 Tog wanIwE[

005 1M ul/T MHI | 950875 3 a2 31 T m“mn.HHHs_“Hn._UHuH
0003 1M ub/E MHI THADTED 3 2273 TE T MAIT _.-um H 2o mog monmany

0003 1M ub/E MHI THADTED 3 2273 TE T MAIT _.-um H 2o mog monmany

0003 1M ub/E MHI THADTED 3 2273 TE T MAIT _.-um H 2o mog monmany
0003 1M ub/E MHI THADTED 3 2273 TE T MHAIT _.-um H 2o mog monmany

2PET 1M ul/T MHI | DETETED 3 a2 31 T Tk Jm_._._F i _.._,_m___.._._q.__.__. MELMI

3 F ag

PIET 1M ul/T MHI | 950875 3 a2 31 T (47 um_,m_._,m___.._._q.__._ru.m.m.
3 2§ ag

1T 1M ul/T MHI | 950875 3 a2 31 T [ _.-um tnE _.._,_m,_u.._._q.__.__. |mm

2HET 1IN ulT MHL | DFTETE k) a2 31 T ChE _..m._,_.._,_m___.._._q.__.__. MEL#I

31 5 ag
2rET 1M ul/T MHI | 950875 3 a2 31 T TNk _..m._,.__.._._q.__.__. MELMI
3 ag
OTET 1M ul/T MHI | 950875 3 a2 31 T [ _.-um n_..m_.._,mw.._._q.__._r |mm
ThL 1M ul/T MHI | 950875 3 a2 31 T :.-um Lm_.._m._.i.._._q.__.__.u.m.m.
PIET 1M ul/T MHI | 950875 3 a2 31 T T _.-um _..._,.._r_,mw.._._q._r__. |mm
50T 1M ul/T MHI | 950875 3 a2 31 T THhE _..m._,.__.._._q.__.__. MELMI

3 ag
+IET 1M ul/T MHI | 950875 3 a2 31 T T _.-um *__..E.._,mw.._._q.__.__. |mm
OTET 1M ul/T MHI | 950875 3 a2 31 T ThE _..m._,_.._,mf.._._q.__.__. MELMI
71 g Ay
1T 1M ul/T MHI | 950875 3 a2 31 T THhE m.___..m_,m___.._._q.__.__.u.m.m.
3 F ag
35T 1IN ulT MHI | DFTETET k) &9 1 1 :.-um umm_,m_,.._.._._q.__.__.u.m.m.
J3IEVHL | §35VHL | YIEVHL | IdAL FZIE | 3dAL i =220 | 3dAL | LY |T104 0
NOILATA2530
WA NLOVOTIILIFNN0D LINANOD 1Y ]

(ILNO0I TIVAL - DAIINDOM
TH00T : NOILY 20T
MECCRNLILELULE] - LJ3I0Ed

IVAMEIY VIS =<01
V06T IYEENT NIVIT
ALIDVAYD

LA Er:

¥ CCT JF 52000 ° ITIVIAE IINDETD NIVIY
(¥0CT) 0¢ B

TINYL IVTELE A0
2T 'ON TINYd

d04 ITNAIHDE TIV0E TINYL A JEC00F



41

f0)

(

Y
v TNy

v
@

@13197 4.18 Load Schedule Y9495

g6l | oI | %0
0001 2| 3 rasLg
0001 2| 3 basLg

00 | UTE | O | MHL | D5TATX 2|3 DLLT 00031 fau{nerieksen

0001 DE | 1 | MEL | DeTETO 2| 4 AL 0003 LYbUmEUEEn
0001 IE | 7 | MEL | DETATX 2 | 3 DLLE00031 T Enantensen

00 | UE | 7 | MHL | 9w 2| 3 DLE000FT TG IHantaRgEn

0001 IE | 27 | MHL | DSTETX 2| 3 DL 0007 et TtB SN
0001 IE | 27 | MHL | 96 2|3 DL 0O0RT MLUbRRSET

00T | D@ | LT | MHL | 95TETX 2| 9 DL 00031 1 NE pHantengen

0001 IE | 7 | MEL | DTETX 2 | 3 LLE 0001 NENTHEHSEN
0001 IE | 27 | MEL | o9 2| 3 LI 000FT SLHLELEUEN

Wu | UE | O | MHL | B5TATX 2| 3 Thg BURERLEkLBLEN

0087 DE | 1 | MEL | DeTETO 2| 4 THG LULMERILELEN
0001 IE | 7 | MEL | DETATX 2 | 3 T HETHLILHLL EEET

Wi | U® | O | MHL | 957ETX 2| 3 TNE ENENLGHHLELEN

0008 G | #F | MEL | 9574 2| @ TG NETNGKHLELEN
0001 IE | 27 | MHL | 95TTT 2|3 THE TRENLGKHLEED

00T | D@ | L1 | MHL | 95TETX 2| 4 a5

0007 IE | 7 | MEL | DETATX 2 | 3 T MG RSTELLELL EEET
0001 IE | 27 | MHL | DETETO 2| 3 MG ML AL LR

00 | UTE | O | MHL | D5TETX 2| 3 THE PRENLEAILLELEN

007 IE | 27 | MHL | DETETX 2|3 T SLKLBLRRHLELED
008t IGE | #F | MEL | 9ITHE 2| @ TG T ERHLELEN

W | UE | O | MHL | 95757 2 | 3 NS LLUDEKHLBLEN
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A13197 4.19 Load Schedule Y9495
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=

Q

9 9
ﬁ@ﬂi%iuﬂﬁﬂﬂﬂﬂ ‘lﬂﬂuuﬁ'lluuﬂ']i%ﬂﬁWIWiWQLLﬁﬂQﬂHLiQLLa%ﬂW’Jﬁﬂ Tunpaza v

Y
seuu T vaagldaamseae lii

~ 1 1w 9 o
AT NN 4.20 ﬂ"lll'ﬂllﬁﬁﬂ"l’)ﬁﬂi%ﬂﬂmuul“NW"ILLiW]']

EPTLY

Mg

)l 318M3 1MIa9 MU [5W5IM

1 NYY 70 156 m 195.00 40.00 29,055.00

2 NYY 70 0 m 195.00 40.00 -

3 0 0 m -

4 HDPE2 1/2" 18 m 130.00 36.00 2,988.00

5 IMC 2 1/2" 9 m 394.00 48.00 3,978.00

6 EMT 0 m -

7 LADDER 0 m -

8 Duct Bank 16 m 200.00 200.00 6,400.00

9 HH. 3 set 3,000.00 1,000.00 12,000.00

10 Pull Box 0 set -
nemaiudivenmilo 521

11 -

12 -

13 -

14 -
Accessories (618) 1 Lot L/S L/S 1,764.75
Accessories & Support (119) 1 Lot L/S L/S 6,270.40

62,456.15




d' 1 L% 9, ]
AT NN 4.21 ﬂ']LLiQLLﬁ%ﬂ']’JﬁﬂﬁRJll“N“Vh’Nﬁ]iElfJEl
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ety

ﬁ]ﬁ"ﬂ 18MI ﬂ?mm ‘i]ﬂﬁﬂﬁ! MUY FINIM
1 THW 1.5 m 6.00 7.00
2 THW 2.5 4683 m 8.00 8.00 74,928.00
3 THW 4 538 m 12.00 9.00 11,298.00
4 THW 6 m 18.00 11.00
5 THW 10 158 m 28.00 13.00 6,478.00
6 THW 16 m 43.00 16.00
7 THW 25 m 66.00 20.00
8 THW 35 m 94.00 25.00
9 THW 50 m 127.00 30.00
10 VCT 2C-4/4G m 56.00 13.00
11 VCT 2C-6/6G m 81.00 15.00
12 VCT 2C-10/10G m 141.00 20.00
13 VCT 2C-16/16G m 209.00 25.00
14 VCT 3C-4/4G m 71.00 14.00
15 VCT 3C-6/6G m 106.00 16.00
Accessories @10 11l (5% ) 1 Lot LS LS 4635.2

97,399.20
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e

ﬁﬁﬁ] M3 ﬂ‘%mm ﬂﬂﬁﬁ@ TIMUN M
1 THW 1.5 m 6.00 7.00
2 THW 2.5 1100 m 8.00 8.00 17,600.00
3 THW 4 200 m 12.00 9.00 4,200.00
4 THW 6 m 18.00 11.00
5 THW 10 m 28.00 13.00
6 THW 16 m 43.00 16.00
7 THW 25 m 66.00 20.00
8 THW 35 m 94.00 25.00
9 THW 50 m 127.00 30.00
10 VCT 2C-44G m 56.00 13.00
11 VCT 2C-6/6G m 81.00 15.00
12 VCT2C-10/10G m 141.00 20.00
13 VCT 2C-16/16G m 209.00 25.00
14 VCT 3C-4/4G m 71.00 14.00
15 VCT 3C-6/6G m 106.00 16.00
Accessories 10111 ( 5% ) 1 Lot LS LS 1090

22,890.00
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1 THW 1.5 m 6.00 7.00
2 THW 2.5 700 m 8.00 8.00 11,200.00
3 THW 4 m 12,00 9.00
4 THW 6 m 18.00 11.00
5 THW 10 m 28.00 13.00
6 THW 16 m 43,00 16.00
7 THW 25 m 66.00 20.00
8 THW 35 m 94.00 25.00
9 THW 50 m 127.00 30.00
10 VCT 2C-4/4G m 56.00 13.00
11 VCT 2C-6/6G m §1.00 15.00
12 VCT 2C-10/10G m 141.00 2000
13 VCT 2C-16/16G m 209.00 25.00
14 VCT 3C-44G m 7100 14.00
15 VCT 3C-6/6G m 106.00 16.00
Accessories 11011l ( 5% ) 1 Lot LS LS 560

11,760.00
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1 THW 1.5 m 6.00 7.00
2 THW 2.5 m 8.00 8.00
3 THW 4 100 m 12,00 9.00 2,100.00
4 THW 6 m 18.00 11.00
5 THW 10 100 m 28.00 13.00 4,100.00
6 THW 16 m 43.00 16.00
7 THW 25 m 66.00 20.00
8 THW 35 m 94.00 25.00
9 THW 50 m 127.00 30.00
10 VCT 2C-4/4G m 56.00 13.00
I VCT 20-6/6G m 81.00 15.00
12 VCT 2C-10/10G m 141.00 20.00
13 VCT 2C-16/16G m 209.00 25.00
14 VCT 3C-4/4G m 7100 14.00
15 VCT 3C-6/6G m 106.00 16.00
Accessories @18 11l (5% ) I Lot LS LS 310

6,510.00
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Ay 116M3 g iy MY AN TN
1 THW 1.5 m 6.00 7.00
2 THW 2.5 200 m 8.00 8.00 3,200.00
3 THW 4 100 m 12.00 9.00 2,100.00
4 THW 6 m 18.00 11.00
5 THW 10 m 28.00 13.00
6 THW 16 m 43.00 16.00
7 THW 25 m 66.00 20.00
8 THW 35 m 94.00 25.00
9 THW 50 m 127.00 30.00
10 VCT 2C-4/4G m 56.00 13.00
11 VCT 2C-6/6G m §1.00 15.00
12 VCT 2C-10/10G m 141.00 20.00
13 VCT 2C-16/16G m 209.00 25.00
14 VCT 3C-4/4G m 71.00 14.00
15 VCT 3C-6/6G m 106.00 16.00
Accessories 1011l ( 5% ) 1 Lot LS LS 265

5,565.00
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Ay 118M3 i iy Mg | A TN
I EMT 12 8526 m 33,00 00| 53,713.80
) EMT 34" 304.5 m 4300 32.00 24,360
3 EMT 1" 60.9 m 69.00 34,00 6,272.70
4 MC 1 0 m 700 32.00 -
5 MC 34 0 m 94,00 34,00 -
6 MC 1 0 m 127.00 36.00 -
7 PVC 12 0 m 18.00 3000 -
8 PVC 34 0 m 22.00 32.00 -
9 PVC 1" 0 m 34,00 34,00 -
10 wve 1R 0 m 2,00 3000 -
1 WPVC 3 0 m 30.00 32.00 -
12 wve 1 0 m 4300 34,00 -
13 HDPE 1" 0 m 26.00 18.00 -
14 HDPE 112" 0 m 56.00 28.00 -
15 N 0 m = = =
16 Slad 0 m - - -
17 HH. 0 set - - -
18 Pull Box 0 set - - -
Accessories & Support b 1 Lot N LS 26,260.08

110,606.58
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EMT 1" 495.39 m 33.00 30.00 31,209.57

EMT 34" 176.925 m 43.00 32.00 14,154

EMT 1" 35385 m 69.00 34,00 3,644.66
4 MC 1" 0 m 71.00 32,00 -
5 IMC 3 0 m 94,00 34,00 -
6 MC 1" 0 m 127.00 36.00 -
7 PVC 12 0 m 1,00 30.00 -
8 PVC 0 m 200 32.00 -
9 PVC 1" 0 m 34,00 34,00 -
10 wve 1 0 m 2,00 30.00 -
I WwVC 34" 0 m 30.00 32,00 -
2 wve 1" 0 m 43,00 34,00 -
13 HDPE 1" 0 m 26.00 18,00 -
14 HDPE 110" 0 m 56.00 28,00 -
15 L 0 m - - -
16 Slad 0 m - - -
17 HH. 0 set - - -
18 Pull Box 0 set - = -

Accessories & Support 110 1 Lot LS LS 15,158.01
04,2600.24
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ey

e

e 118Ms smimg | smuse $5IM
1 EMT 12" 357.21 m 33.00 30.00 22,504.23
2 EMT 34" 127,575 m 43,00 32.00 10,206
3 EMT 1" 25.515 m 69.00 34,00 2,628.05
4 MC 1 0 m 71.00 32.00 -
5 IMC 34" 0 m 94,00 34,00 -
6 MC I 0 m 127.00 36.00 -
7 PVC 12 0 m 18.00 30.00 -
8 PVC 4 0 m 2.00 32.00 -
9 PVC 1" 0 m 34,00 34,00 -
10 wve 1" 0 m 2.00 30.00 -
11 wVC 34" 0 m 30.00 32.00 -
2 wve 1" 0 m 48,00 34,00 -
13 HDPE  [" 0 m 26.00 18,00 -
14 HDPE 119" 0 m 56.00 28.00 -
15 N 0 m - s -
16 Slad 0 m - - -
17 HH. 0 set - - -
18 Pull Box 0 set - - -
Accessories & Support o 1 Lot LS LS 11,002.07

46,340.34
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GI M3 U | wiog | endag | sAwse | samem
| EMT 12" 0 m 33.00 30.00 -
2 EMT 34" 75 m 48,00 300 6,000
3 EMT 1" 0 m 69.00 34.00 -
4 EMT 1 14" 0 m 120.00 36.00 -
5 EMT 112" 0 m 140.00 40.00 -
6 EMT 2" 0 m 172.00 44.00 -
7 IMC 172" 0 m 71.00 32.00 -
8 IMC 3/4" 0 m 94.00 34.00 -
9 IMC 1" 0 m 127.00 36.00 -
10 IMC 1 14" 0 m 163.00 38.00 -
11 IMC 112" 0 m 200.00 42.00 -
12 IMC?2" 0 m 274.00 46.00 -
13 HDPE 1" 0 m 26.00 18.00 -
14 HDPE 1 172" 0 m 56.00 28.00 -
15 HDPE 2" 0 m 90.00 30.00 -
Accessories & Support 0 | Lot L/S LS 1,920

7,920
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MAY W3 ﬂ?anm miw ﬂﬂﬁﬁ@ TINWII TINIM

1 EMT 112" 219 m 33.00 3000 13,797
2 EMT 3/4" 0 m 48.00 32.00 -
3 EMT 1" 0 m 69.00 34.00 -
4 EMT 1 1/4" 0 m 120.00 36.00 -
5 EMT 1 12" 0 m 140.00 40.00 -
6 EMT 2" 0 m 172.00 44.00 -
7 IMC 172" 0 m 71.00 32.00 -
8 IMC 3/4" 0 m 94.00 34.00 -
9 IMC 1" 0 m 127.00 36.00 -
10 IMC 1 1/4" 0 m 163.00 38.00 -
11 MC112" 0 m 200.00 42.00 -
12 IMC2" 0 m 274.00 46.00 -
13 HDPE 1" 0 m 26.00 18.00 -
14 HDPE 1 172" 0 m 56.00 28.00 -
15 HDPE 2" 0 m 90.00 30.00 -

Accessories & Support 1o 1 Lot L/S L/S 4,204

18,001
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A15197 4.31 luauesia

TERLLALANITLRUDTIAN

1A59N19 © anAsthuwnandeage 2 2
tdua9lATINIg : ALWENU
fouiinagg : ATILNWURUAT
Fuii : 15 figuneu 2562
s % , siasianiIe(un) 57A13U
Ay 518013 3uau BT
Aian A5 (1)
14 szuu'lnih -
14.1 syuuutwiusosi 70,526
14.2 wrsInad 1w 44,400
14.3 s lWvhuasviasaaane 157,621
14.4 a1 1AN TWYh 134,200
14.5 ginaduaziensu 42,430
WUNEILIAG)
1.“lu"|s'mmﬁssm,ﬁlﬁuﬁl,mafmﬂwm
s‘mmmummmsznlu“w\lfh 449,177
14 nuInIIUIEUU TN
14.1 uszuuuiduseen
AassuLtianidieasnig
IWvhuasAaeaaa 1 i By Owner
&e NYY 1C-70 Sg.mm 156 u. 195 40 36,660
via HDPE Dia 2 1/2" 18 . 130 36 2,988
via IMC Dia 2 1/2" 9 U. 394 48 3,978
Pull Box 20 - -
vawnanaasagy 2”46 3,000 1,000 12,000
JIUAARUINIVIA 1. 200 200 6,400
Accessoriesl& Support 875 gl 5,000 3,500 8,500
59U51A518NT57A 14,1 70,526
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14.2 wrvsiinalnWih
6 LP1 pilg 35,400 5,000 40,400
Accessories & Support (371! L/S L/S 4,000
57U51A1518N5T 14.2 44,400
14.3 gl uazviasaasdn
14.3.1  [UTTUULRIRI
&e IECO1 2.5 Sg.mm 1,100 1. 8 8 17,600
e IECO1 4 Sq.mm 200 A. 12 9 4,200
via EMT 1/2" 495 . 33 30 31,185
via EMT 3/4" 180 u. 48 32 14,400
via EMT 1" 36 1. 69 34 3,708
Accessories & Support 1 LANN 560 530 1,090
59U51A118N57 14.3.1 72,183
14.3.2  |uszuueduiwvh
&e IECO1 2.5 Sg.mm 700 u. 8 8 11,200
via EMT 1/2" 360 . 33 30 22,680
via EMT 3/4" 129 1. 48 32 10,320
via EMT 1" 27 . 69 34 2,781
Accessories & Support 1 LN 280 280 560
5IUTIAITIENNTNA 14.3.2 47,541
14.3.3  |nusruuadasvinthau
&e IECO1 4 Sg.mm 100 A. 12 9 2,100
&e IECO1 10 Sg.mm 100 1. 28 13 4,100
via EMT 3/4" 75 u. 48 32 6,000
Accessories & Support 1 LA 1,500 700 2,200
57UTIAEANSA 14.3.3 14,400
14.3.4 | owszuuaiasvinitau
&e IECO1 2.5 Sg.mm 100 1. 12 9 2,100
&e IECO1 4 Sg.mm 200 1, 8 8 3,200
via EMT 1/2" 219 . 33 30 13,797
Accessories & Support 1 LN 3,000 1,400 4,400
FUTAEATA 14.3.4 23,497

59U51ANIIANST 14.3.

157,621
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144  [elanldih

Tanamlant 66 i) 350 300 42,900
A3 Halogen 1 %p 500 300 800
A1 Pendant 11 %p 3,000 500] 38,500
Tan Wall Lamp 7 i) 500 500 7,000
Tanlwviaaanus 2 aa| 15,000 3,000 36,000
Light Landscape 5 %R 500 500 5,000
Accessories & Support 1 WA 2,000 2,000 4,000
TINAENT 14.4 134,200
145 [#ieuazesu
SRR 39 10 70 %0 4290
wianshasay
et ) ) 1 10 50 320
wianrhAsay
dindinsed 1 49| 1,000 100 1,100
165uATinT 6 wiaum 7 o 280 100 30,020
ATaL
Lmingu?sm Wiaueh i A 580 120 200
ATaUAUN
nseolilih 1 19| 1,500 300 1,800
Accessories & Support 1 N 2,700 1,500 4,200
TMNAENT 14.5 42,430

FTIUNA KNI UZUU AN

449,177
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19199 18970: https:/th.wikipedia.org/wiki/enssulih (Fundudoya: 20 nueteu 2562)
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o ldan: https://www.gotoknow.org/posts/355352 (IUNAUUVDIA: 20 NUBIYU 2562)

3] eonuuu39935zuV I A 1e)151n53 AutoCAD

9 XK Y . . . A Y
119918910 https://www.applicadthai.com/articles/t3 1-autocad-ponuunszuy W10 1y

Ts90/ (Guidudoya: 20 Mg 2562)
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MAXTMUM NUMBER. OF CONDUCTOR IN CONDUIT OR TUBING (THW)

MAXIMUM NUMEBEER OF CONDUCTOR IN CONDUIT OR TUBING

SIZING OF MAXIMUM NUMBER OF CONDUCTOR IN CONDUIT OR TUBING
CABLE (THW) { BASE UPON 40% CONDUCTOR FILL)
Famm v | 71w | 1w | | aw | o | s | o#

1 1 13 20 33

1.5 g 1 17 28 44
25 4 g 13 n 34

4 3 5 9 13 23 36

§ 2 4 7 12 19 29

10 1 3 4 7 12 19 32

16 1 1 3 5 9 14 23 36

25 1 1 1 3 5 9 13 23 29

33 1 1 3 4 7 12 19 24 30
50 1 1 3 5 9 14 17 2
70 1 1 2 4 7 10 13 16
%5 1 1 1 3 : 7 10 12
120 1 1 2 4 g g 10
130 1 1 1 3 5 7 g
185 1 1 2 4 5 g
24D 1 1 1 3 4 5
300 1 1 2 3 4
400 1 1 1 2 3
500 1 1 1 2
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MINVHIANDANTZUE M1519818 NYY

MAXTMUM NUMBER OF CONDUCTOR IN CONDUIT ORTUBING (NYY 1/C)

MAXIMUM NUMEBER OF CONDUCTOR IN CONDUIT OR TUBING

SIZING OF MAXIMUM NUMEER OF CONDUCTOR IN CONDUIT OR TUEBING
CAELE (NYY)

e 5 o A = 8 A 1 2% 234 3* 3 4"
l l 1 3 5 g 12 21 i3 - -
1.5 1 1 2 - 7 i1 15 30 : -
13 1 1 2 + 7 10 17 26 33 -

4 | 1 1 3 & 3 13 3 13 36

6 x 1 1 3 3 £ 13 21 26 33

10 - 1 1 2 - 6 11 17 2 27

16 - i 1 1 3 5 10 15 13 23
25 - 1 1 1 3 - g 12 13 1%
33 = E 1 1 1 3 & 10 12 13
50 x - 1 1 1 3 5 g 11 13
70 - - - 1 1 2 4 7 g 11
53 - : : 1 i 1 3 5 7 g
120 - - - 1 l 1 3 - & 7
150 = E E > 1 1 1 3 - 3
183 x = = = 1 1 1 3 4 3
240 - = = - - 1 1 2 3 <
300 > - = 1 i 1 2 3
400 - - - - : - 1 l 1 2
500 - E E > - = 1 1 1 1
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MINUVHIANDANTZIE

MAXIMUM NUMBER OF TEL, CABLE IN CONDUIT OR TUBING

MAXIMUM NUMBER OF TEL. CABLE IN CONDUIT OR TUBING

rEL CABLE ":" ““" l“ 1 |,‘" l !4‘:" 2" 2 y:“ 3u
(DIA 0.3.mm)
TIEV X | | b 23 0 | X

€ 15 12 | 0 | N0 | XN

TPEV P 3 [ 0 | 15 | 5 | 45 | 60

£ | 1 ) 5 § 2| 20 | 3B | 5

5P| 1 l ) 4 6 0| 5 | B

NP | - ! 2 ] ) 9 4 | 2
B - : l 3 . 7 2 |1 1
0P| - : 1 2 3 6 0 | 15
0 | - : l ! 2 ) T 10

NP | - 2 l l ) - 6 g
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