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Rujipun Gosongarn 2010: Evaluation and Design of Environmental Conditions
in Classroom. A Case Study of Faculty of Engineering, Kasetsart University,
Bangkhen Campus. Master of Engineering (Safety Engineering), Major Field:
Safety Engineering, Interdisciplinary Graduate Program. Thesis Advisor:

Associate Professor Sansanee Supapa, M.S. 209 pages.

The objective of this research was to improve the environment of the classroom in the
Faculty of Engineering, Kasersart university, bang khen Campus based on the Engineering
Institute of Thailand standards. The classrooms were classified into 3 types, small, medium
and large size at the capacity of 20 — 40 , 60 — 80 and 80 — 120 persons respectively. The
environmental conditions in the four factors were investigated as following : illuminant which
is the reflection of light from outdoor , sound condition which related to the echo from the
acoustic system , the quality of air condition and the smell. From the result of the questionnaire
which were evaluated by the student who used those classroom , it was found that the four
factors affected to the learning condition for three size classroom are 70%, 89%, 67% ,69%
,80%,65%, 84% and 91% for small size , 60%, 80%, 73%, 76%, 84%, 51%, 80% and 88%for

medium size and 64%,85%, 73% , 90%, 88%, 67%, 73% and 82% for large size respectively

The environmental conditions of the classrooms were measured. The computer
software was used to simulate the light scenarios and the light fixture in the classroom. The light
fixture were cleaned and the illuminant was increased to comply with the standard. For the
reflection of light problem, the appropriate curtain was recommend. The layout of classrooms

were design at available area of at least 1.3 m’ per person accord to standard.

Student’s signature Thesis Advisor’s signature
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HVAC = Heating, Ventilating and Air-conditioning

IES = [lluminating Engineering Society

TIEA = [lluminating Engineering Association of Thailand
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p-1 267 1 51.9 75.3 1 50.6 1 51 25 5.576 (1.7)
p-2 499 2 542 76.4 2 53.6 2 57 24 5.576(1.7)
p-3 384 3 50.3 70.3 3 56.2 3 53 25 5.904(1.8)
p-4 406 4 50.7 78.3 4 56 24 5.904(1.8)
t-1 338 5 53.0 80.1 5 51 25 5.576(1.7)
t-2 524 6 52.7 76.5 6 53 25
t-3 736 7 50.3 71.5 7 50 25
t-4 972 8 52.0 70.2 8 52 25
r-1 537 9 53.2 83.0 9 58 24
-2 353 10 50.5 70.1 10 55 24
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ANMYNYD AT I (@819 (dBA) (@Y93UNIU (dBA) AMMNINA
STAUANN STAY STAU STAU ANNTY - .
P0A53990  INveas  9An3ada @iga  gega  9alada 1EBs 9aAsIda dNing .
, C ft/s (m/s)
319 Lux (Min) (Max) JUNIU % RH
r-3 453 11 522 702 11 50 25
r-4 359 12 50.3 73.4 12 54 25
-5 554 13 51.0 76.1 13 52 25
r-6 377 14 0 \ 25 14 59 24
r-7 482 15 50.1 74.1 15 54 25
r-8 376 59U 52 75
AUy 476 ARy 63 AuRdy  53.46 ARy 54 25 5.707(1.74)
ANATFIY 500 " AMINTFIU 80" AVNNIEIU 4555 AnnasgIe 555" 241"
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22 WamsmulaIEAUEsIaTiouLazdnTIMILanasuue0IMA (Air change)
2.1.1 MIAIAMsEaLRsIasNou
o ~ Y Y =~ < Y
. SEAUREAENDUYDINOUSUVNAAN (MUHAVT D4 8605)

d' Y] a Ay Aa 1 @ = Y ~ <3 Y
M19719N 21 ’Jﬂ’ﬂﬂiiﬂmwuWﬂLla3ﬂ1ﬂ1§ﬂﬂ“ﬁﬂlﬁﬂ\iﬂlﬂﬂﬁﬂﬁli‘c’J‘L!le‘Lﬂﬂmﬂ MUYavU193 8605)

VUIANDL 6.7x9x3 1UAT

aunlsniiwane RT Jagilimalu P 1
v 8 g . NWHN m Sound Absorption
193138 oY
Ceilings Concrete 60.36 0.00
Floor Linoleum 60.36 0.05
Wall Concrete 76.9 0.05
Door Wood 4.7 0.10
Window Glass 12.6 0.15
Seat (40 Seat) Student 40 0.84

4
: ﬂ”lﬁiJ‘]JiSﬁﬁ‘V]‘ﬁﬂﬁ@Jﬂ%ﬂlﬁﬂﬂﬂ]@ﬂ’)ﬁﬂﬁﬁ ) (MTNNUIN % )
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a o 1w o A Y ~ < Y
MINN 22 AMUIUANITQFULTYITINNOIUTIUVUIALAN (v tioN 8605)

Absorption Coefficients, Ol

Area of Surface, m A = Sx(0lSabine, m’
NRC Number

S1 Ceilings: 60.3 m’ 0l 1=60.3x0.0 0.00
S2 Floor: 60.3 m’ 0l 2=60.3 x0.05 3.01
S3 wall: 76.9 m’ 0L 3=76.9x0.05 3.85
S4 Door: 4.7 m’ 0L4=47x0.10 0.47
S5 window: 12.6 m’ O0L5=12.6x0.15 1.89
S6 Seat: 40 seats 0L6=40x0.84 33.6

Total 42.82

o 1 <
MIAUIUAT RT HoUTsUUUIAAN (MIUNSAUT 09 8605)UUIAN DI

6.7x9x3 1UAT

110 RT = Reverberation Time (RT), Second
= US1asvearos, m’
1 1Y = Y . 2.
= ANTAAFULAYITINVDINIDY, (Sabine, m)

= SIO1+S202+S303+.......... Sn O n

UNUMGATN 1

v(m?)
A(m?2)

RT = 0.161(s/rn)

6.7 X9X3(m3)

RT = 0.161(s/m) 12.82%m2)

RT = 0.68 Sec
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1 1 Y = A kY [ A a A A )
WUN ﬂ1ﬂ']'§ﬁ%ﬂﬂutﬁﬂ\iﬂqﬂﬁﬂﬂﬂﬁﬂWu’Jﬂl A9 0.68 IUIN LWDUINN
= ~ o . . Ao Yo o Aa 9
1Seuneunua Reverberation Time V]ﬂ"lﬂuﬂul’lﬁ'lﬁﬁﬂﬂ%ﬂiﬁZJ‘U’ENW’EN N1IVTIYY LS
d‘ d! = ] [ a a o osz' 1 d' 9 o
ﬂﬁ‘ﬂﬁ%“l)"ll (MUNITINUINN ¥) FAUADYIEHIN 0.7-1.1 IUM ﬂ\iul‘!ﬂWﬂllﬂﬁﬂﬂﬂﬁﬂWHQﬂ‘!

= ] ] ] . . R = 1 =
m"lmg“luﬁma Reverberation Time "D’Q"liJiJﬂ’NZJLWJJ”IgﬁﬂJG]ﬂﬂTiLilelﬂﬁﬁ@u
v oA 9 9 = 9
Y. TEAUFTIAENOUVDINDUTIUVUIANAN (MU18AVYIDI 0404)

v k4
ms19hi 23 FaquSunaiiudazaimgaduideae e Uz suIANa e (HNBRUR 01

0404) VLAY 8.9x12.6%2.7 1INT

dusainane RT Jagnldmelu 4, 1
o G ) 2 NUN m Sound Absorption
93138 LGNIRTINE]
Ceiling Gypsum 112.1 0.05
Floor Linoleum 112.1 0.05
Wall Concrete 84.5 0.05
Door Wood 6.4 0.1
Window Glass 25.2 0.05
Seat ( 80 seat) Student 80 0.84

4
: ﬂ"lﬁiJ‘]JiSﬁﬁ‘V]‘ﬁﬂﬁ@Jﬂ%ﬂlﬁﬂﬂﬂ]@d’)ﬁﬂﬁ?ﬁ ) (MTNNUIN % )
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sawmeluiosmldnngasi 2

A =SI01+S2002+S303+.......... Sn QL



ms1eh 24 funamigedudessieuiouruianals (Muovied 0404)
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2
Area of Surface, m

Absorption Coefficients, Ol

NRC Number

A = Sx (Sabine, m’

S1 Ceiling: Gypsum : 112.1 m’
S2 Floor : 112.1 m’

S3 wall: 84.5 m’

S4 Door: 6.4 m’

S5 window : 25.2m’

S6 Seat (80 seats) : 80

02=112.1 x0.05 5.61
O 1=112.1 x0.05 5.61
0L 3=284.5x%0.05 4.23
0L4=64x%0.1 0.64
Ol 5=252x0.05 1.26
0L 6=280x0.84 67.2
Total 84.54

MIMUIAUAT RT HOUTEUUUIANAI (MU0 0404) YUIAT DI

8.9x12.6x2.7 1UAT

UNUMGATN 1

RT

RT

RT

Reverberation Time (RT), Second
USasvearios, m’
AMIAAFUITIT VDI04, (Sabine, m’)

SIALI+S202+S30A3+.......... Sn Ol n

V()
A(m?2)

0.161(s/m)

8.9X12.6X2.7(m3)
84.54(m2)

O.l61(s/m)

0.58 Sec
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1 1 9 A 9 o A a A A o = [
wun amsazioun ldninmsdiuim Av 0.58 Jui iWerhwlSeuny
A1 Reverberation Time N 1viua I3d1msuninssuvesnos Msvussens wazmsiszay
d' d! =] 1 [ a =% qa/} 1 d‘ 9 o = 1 1
(AWMTNHUINT %) BT 108521119 0.7-1.1 Tl asiuan lannmssuaadalieg

11914 Reverberation Time ¥4 1AWz AUADMNTSIUMTAOU
[ =\ 9 Y ~ ] Y
A, sEAUEoIdzioUY0IRDIUSsUIUIA I (MBI 0803)

4' [ a dy a 1 1 S 9 = 1 Y
M1319N 25 m@ﬂimmwumuazmmi@,%mﬁﬂwmwamauwmclmy (RGN

0803) YUIATDI 21.28x13%2.7 1UAT

dulsniinana Fagildmalu PR 1
-4 Sl¥ NWHN m Sound Absorption
RT ti93138U4 oYU
Ceiling Gypsum %2 in thick 276.6 0.05
Floor - Linoleum 249.6 0.05
- Wood 27 0.1
Wall Concrete 112.6 0.05
Door Wood 32 0.1
Window Glass 69.3 0.05
Seat (120 seat) Student 120 0.84
' dulszansmsgadudeveITana1en (M3 NHUIN ¥ )

aa o ' [ dil a 9 ~ ' o oA
:)‘ﬁm5mmmm@wmﬁmmmmwummfﬂu‘wamau AAAFULTYN

v ) {
imnwiuwmm%mﬂqmﬁ 2

A =SI01+S2002+S303+.......... Sn Ol n
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Absorption Coefficients,

Area of Surface, m’ A =Sx (Ol Sabine, m’
O NRC Number
S1 Ceiling Gypsum: 276.6 m> 02 =276.6 x 0.05 13.83
S2 Floor: 249.6 m’ Ol 1=249.6 x 0.05 12.48
=27x0.1 2.7
S3 wall: 112.6 m’ 0L3=112.6 x0.05 5.6
S4 Door: 3.2 m’ 04=32x0.1 0.32
S5 window: 69.3 m’ 0.5 =69.3 x 0.05 3.47
S6 Seat 120 m’ 0L 6=120 % 0.84 100.8
Total 139.23

MIfIuIUA RT #oaEsuruialug) (Munemuiod 0803) yu1ARoa

21.28x13%2.7 1UA7T

110 RT = Reverberation Time (RT), Second
= US1asvearios, m’
= AMIAAFUITITIWUDIH 04, (Sabine, m’)

= SIA1I+S2002+S30A3+.......... Sn Ol n

UNUMGATN 1

v(m?)
A(m?2)

RT = 0.161(s/m)

21.28 X13X%X2.7(m3)
133.60(m2)

RT = 0.161(s/m)

RT = 0.86 Sec
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A A Y A 2
nunneluneaseu = AINNUAT (m)
HNUAT
Y dy dl Y ~
DNIINITISVYDINA — VINITFIUNITICVIYDINA X WUNYDIUTYU

= 2.4 (CFM/m’ ) x 8.9x 12.6 (m’)
- 269.14 (CFM)

k4
aatiu 9T sszeeme meluiesseuvuialng (o 0803)
1w J 1 ~ 4 IR @
A 115.6 gnuisinasaewil (CEM) &9 lidlu l)awmasgiuvesszunlsuenma uag
a 1 v J Ao 9
srUwe A dennssuanuurelszmalnglunszususglaun 2547-2548 Ndmiua 13

1A 663.93 NUARIRATADUITR (CFM)
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3. wamslSulgatlvanmmmnadenmeluriouden Tagesnuuuldduldmumnasg v
[ I
3.1 mamsdsudlgaud lvanmnadounmeludeausouvua@n (o 8605)
311 MuAuAHOINIA
Y ~ [ Y ~ a3
M350 IMANIY IUR D95 81 DATINMITTLLIODINMAVDIN OIS BUVLIALAN
9 o Y1 o
(1194 8605) ANNIATIIUMHUATHAIGATINTIZVI8DINA A9 2.4 (CFM/m’) 18 4 (m’/hr/

2 P~
m) AMUAITNN 4

=
NNgATN 4

2 '
5%5']ﬂ1ii$ﬂ18f]1ﬂ']ﬁ = WINTITIUNITISUIYDINIA X ﬁuﬁﬁ’mﬁ’ﬂu
Taen
[ Y =\ 4 1 =
’Oﬂ§1ﬂ1§§$U1861ﬂ1ﬁﬂ181u‘ﬁ@\1ﬁflLl = Qﬂﬂ?ﬁﬂw‘@]@ﬂu"m (CFM)
4 1 [
3J1¢]3;’§'luﬂﬁ'§$ll"lﬂ@"lﬂ1ﬁ = 24 QﬂﬁJTﬁﬂ‘VJ‘@]@ﬂuWﬁﬁ@ﬁWiNmﬂﬁ(CFM/ mz)
L 4 Yy A 2
‘wu‘nmﬂummw = AMINNUAT (m")
UNUAN
@ 491 A Y ~
DATINITTISUIYDINA = NT@?ﬁWUﬂ”ﬁiziﬂﬂi’NﬂTﬁ X NUNUDITYU

= 2.4 (CFM/m’) x 6.7% 9 (m’)

= 144.72 (CFM)
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3.1.3 euided (Seauidesazion)

[ d‘ 1 [ 1 d' c?/l I [ % L4 1 a
flavenaawanonl RT Mruneaunudluanuauiusseviielsues uay
[ =\ Y [ z < 1 A P = o Y]
MIAFLIAE 18I IMVDINDY AarUAITINNB IHNA NNz Y AdsIMIsuge
Y =
vioaseulag

(%

o a qul P A o Y o
1) Vl'lfnﬁ@]ﬂﬁﬁghL‘Wﬂ?u“ﬂﬂlﬂuﬂﬁﬂﬂﬂ”ﬁ]’]ﬂqﬂﬂﬂﬁHW 3/8(20 Wu.) LA
o 9 dyqlz o Jya A Y a 491 a ' v
aﬂiﬂu’Ju!ﬂ”ﬁ’)u\W\lﬂﬂii8181??3“1/‘fN 17 AU "]5\‘]’Jﬁﬂ']J5ll”IiLlWuW?LL@%ﬂTﬂTi@ﬂ%ULﬁﬂQ‘U@Q
Y A S 9 v = QY
HOUTYUVUIAAN(YIDI 8605) VYUIAH DY 6.7x9x3 1UAT (AT NN 27 LLag 28) ﬂWi‘]ﬁ]"lElGnll

NAWUIN Y

v £
ms19h 27 FaquSuaiiuiazamimsgaduiiosvesieaussununoay 8605 YiAo

6.7x9x3 a3 (1U5u139)

aunlsniiwane RT Jagildmalu PR 1
9 Yo NHN m Sound Absorption
193138 1oL
Ceilings Plywood 60.36 0.15
Floor Linoleum 60.36 0.05
Wall Concrete 76.9 0.05
Door Wood 4.7 0.10
Window Glass 12.6 0.15
Seat (17 Seat) Student 17 0.84

4
: ﬂ”IfﬁJ‘]JiSﬁﬁﬂ‘ﬁﬂﬁﬂﬂﬁfﬂl?{ﬂﬂﬂ]@ﬂ?ﬁﬂ@nﬂ 1 (AT NAUIN % )

Y
Amsannumgadudessmwvesiuainieluieuiou agaduidessiy

moluiosmldningasi 2

A =S101+S202+S30Q3+.......... Sn Ol n
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2
Area of Surface, m

Absorption Coefficients, Ol

NRC Number

A = SxOlSabine, m’

S1 Ceilings: 60.3 m’

S2 Floor: 60.3 m’
S3 wall: 76.9 m’

S4 Door: 4.7 m2

S5 window: 12.6 m°

S6 Seat: 17 seats

0l 1=60.3x0.15
0 2=60.3 x 0.05
0L3=76.9%0.05
04=4.7x0.10
05=12.6x0.15
0L6=17x0.84

Total

9.05

3.02

3.85

0.47

1.89
14.28

32.55

6.7x9x3 1UAT

UNUAGATN 1

o 1 <
MIAUIUAT RT HoUS8UUNAAN (MU0 8605) UUIAT DI

RT

RT

RT

RT

Reverberation Time (RT), Second
US1asvearios, m’

1 1Y ~ Y . 2
AMIYATFUITITIWUDIH 04, (Sabine, m’)

SIOLI+S2002+S303+.......... Sn O n

v(m?)
A(m?2)

0.161(s/m)

6.7X9X3(m3)

0.161
(5/m) 32.55(m2)

0.89 Sec
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o d‘ Y dyc'J [ a d! o a dd’
2) mmsasuudasmaieaileusserennay Femnnaigan uazin
[ Y Y dyd' o [ Ao Y 9y &£ o a tﬂy a ' [
NHLLUU 611’1lflJuLﬂ']'ﬁWlVl”lﬂ']ﬂ'JﬁﬂVWl']ﬂ')ﬂlﬁualﬂ “ﬁﬁ?ﬁﬂﬂii]']lelN'J!Lagﬂ']ﬂ1§ﬂﬂ‘ﬂf‘]JLﬁstUfN
Y ~ <3 9 Y A 1 91
ROUTYUVUIALAN (KD 8605) YUIAN DI 6.7x9%3 1UAT (AT NN 29 L1ag 30) ﬂ']clclfﬂ']ﬂ@]'lll

MARNUIN T

v Y
M1 29 TagilSinaiurtazAmsgaduidesueaioussununemy 8605 YUIARDI

6.7x9x3 193 (1U5u139)

Fanlsiifinade RT : -
y JagildmeluosSon Wuh m*  Sound Absorption’
o8
Ceilings Concrete 60.36 0.00
Floor Linoleum 60.36 0.05
Wall Concrete 76.9 0.05
Door Wood 4.7 0.10
Window Glass 12.6 0.15
Seat (40 Seat) Fabric well-upholstered seats 40 0.59

4
\ ﬂ'lﬁiJ‘]Jﬁ3ﬁﬂﬁﬂ1§ﬂﬂ“ﬂﬂlﬁﬂﬁ%@\i’)ﬁﬂ@ﬂﬂ ) (MTNWUIN %)

k4
Amsmnumgadudesswvesiuiinieluieusou agaduidessiu

moluiosmldningasi 2

A =S101+S2002+S303+.......... Sn Ol n
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2
Area of Surface, m

Absorption Coefficients, Ol

A = Sx(0lSabine, m’

NRC Number

S1 Ceilings: 60.3 m’ 01=60.3x0.0 0.00
S2 Floor: 60.3 m’ 0l 2=60.3 x0.05 3.02
S3 wall: 76.9 m’ 0L 3=76.9x0.05 3.85
S4 Door: 4.7 m’ 0L4=47x0.10 0.47
S5 window: 12.6 m’ O0L5=12.6x0.15 1.89
S6 Seat: 40 seats 0L 6=40x0.59 23.60

Total 32.82

o 1 <
MIAUIUAT RT HoUToUUNAAN (MUNSAUT0 8605) YUIANDY 6.7x9%3

¥\ l9p)

UNUMGATN 1

RT

RT

RT

RT

Reverberation Time (RT), Second

US1asvearios, m’

AMIRATUITEIT VDI04, (Sabine, m’)

SIOLT+S2002+S303+.......

v(m?)
A(m?2)

0.161(s/m)

6.7 X9X3(m3)

0.161
(5/m) 32.82(m2)

0.88 Sec
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3.1.4 aumaia
o dy ~ v = Y ~ < Y
nmamuaiunlumaifassuneluiossuvunabn (1o 8605)
= " W [ 9 o [ 09/} 9 o Ao Iy A
i 0,79 ansramas lidlu ldamdouuzai duiudesaas uniasouliimes 17 au
A 9}&9’ A 1w 1
o IAHUNMYIAY 1.3 M5 1UuaIaeAl
Y ~ Y
32 WAUTIUIUIANA (D9 0404)
321 MUAMNHOINIA
Y ~ [ Y ~
M3szuieomMame lue s ou daT1MIIZUIEOINADINIAVDINDUS B
PIANA (K9 0404) MuasTIUMrualia18aI1MssEU1e01Ma 1A 2.4 (CFM/m’)

(e 4 (m’/hr/ m’)

~
NNFATN 4

2 ]
5@51ﬂ135$ﬂ18@1ﬂ1ﬁ = llWIiﬂ'lUﬂTiﬁ%UWfJ’f)']ﬂWﬁ X ﬁuﬁﬁ’mﬁﬂu
Tagn
Y] Y ~ 4 1 ~
'EJﬂ51ﬂ155$ﬂ1891ﬂ1ﬂﬂ181u1’i@\1L'ﬁﬂu = Qﬂﬂ?ﬂﬂﬂﬂ@l@lﬂ‘ﬂ (CFM)

J 1 1
WINTIIUNITISUIYDINA 2.4 QfnJ']ﬁfW!ﬂ@@u']ﬁgl@gl']ﬁ'mlﬂﬂﬁ(CFM/ mz)

Y

A A Y A 2
Wu%ﬂ’]flsluyi@fiﬁﬂu AMINUAT (m")
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UNUAT

9 ~

Y '
’gﬂiTﬂﬁi%UTﬂﬂWﬂWﬁ = NW@Iﬁﬂ'll!ﬂﬁﬁ%'iﬂfJ’fJ']ﬂWﬁ X ﬁuﬁﬁmmu
=  24(CFM/m’)x89x12.6(m’)

= 269.14 (CFM)
] 3 [ Y ~ Y A
a1 BATINTTLUI80IMAN I UTDIUSIUVLIANA (HB 0404) NAIT
I T W 3 . A 3
TN 269.14 £t /min (CFM) 150 16,148 ft /hr (CFH)
[ 1Y d‘ 9 L] Y LY
NNMIATRADURUANYBSVRINAANTE I8 INAN o g Tuilagiiuny
VSHNAMAA MUAIAFLIN R WU DATINITZLB0INIAVEINAGY AD 20,100 CFH FInmanyaie
YBINAANAINA AT 2NEIMA IATBINDAINHANIAUIY LAINHANITATIVIA
4 o { a [ 1 (Y Q < 1
3o TUN 5 FIIAY W.A. 2552 6ATINTTZLNIMANAUNINY 6,858 CFH Fauaaaliiviun

15LANTNNVDINABUTLLIBDINIAAAD 19.66%
322 MuLaIaIN

FEAUANUANUBILAIAIN TEAVANVTNVDULAIT NN Vouuzih
srdun A hd UL U Ranssuvesanay i uasa il szmeing
W 500 Lux 910M3ATI93ANU Mseduanuduvesasd Nunaemiy 461 Lux i)
s mnasgy 391815 TsunsugaelunseenuuuszLUNEI1e (DIALUX Version 4.5)
TasmsnagenTusunsuSouisniuminiiniald Fami1d0nms 19 Tsunsummidy

519 Lux 1WA 29 UAINNUIANANAUDEN 58 Lux
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Tes=om
Te.=20

Tos=o

“o.o0

; t + i
0.00 2.80 s.00 1280 m

MNN 29 a3 191U sunsuselun oo VTV ULEIaI19 (DIALUX Version 4.5)

9 ~ Y
NOUTIUVUINNAN (1199 0404)

nnmMsnadouaina laasdeulau vl wud TuUSinarudaunn
Y Y
Rmanuazoia Tan Inuazai9Ian Nud uIEIaINE19nATI HANINATOVNUI TR

' 9
ANUAVUBAAIANUNNNINYY 9111 551 Lux
9 =y o = 9
3.2.3 UEYN (FAULTYITSNDOU)

o A [ A o & v o J 1 a
“ﬂﬂﬂﬂﬂa\‘]wamaﬂ'] RT 1/1m3J13ffmuuLﬂHﬂ’JWﬁMWHﬁiZWJNﬂiMME Iag
o A Y [ QBJ} < A Y 1 o @
ﬂ1ﬁﬂﬂ%ﬂ!ﬂﬂ\11ﬂﬂﬁ')ﬂ"“@ﬁﬁ@q ﬂ\1uuH’iuﬂ'Jﬁ'J']LWfJGh"illﬂ']!W‘JJ'lgﬁllﬂ'JTﬂ'lﬂ'ﬁﬂiﬂﬂﬁ;q

Y ~
veaseu Ing

= [ v Y = @ = I A o 4
1) L‘]J’dﬂu’lﬁﬂwuﬂ‘ﬁﬂﬂ!iﬂumﬂﬂuﬁﬂﬁ]uﬂi@ Wuslsuyesanun 5/8
o vy dyo'z a < KX W a dy a
(20 WY LAZAAIUIU imouIleusseInan 80 AY 11U 34 AU mmﬂﬂimmwumuaz
AMMIQAFUITOUDIR0UToUVLIANA1 (HD1 0404) YUIATBI 8.9x12.6x2.7 AT (ANT197 31

uaz 32) mlFeaueuIn o
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d' [ a dil a 1 Y] = Y Y ~
M1319% 31 ’mﬂﬂsmmwum uazﬂ1mig}@«mJmfmﬁzmaumaiuwamauwmmam 0404

CIEATRIER)

Y] d‘d \
amilsniimane RT

v Hioa3eu ﬁuﬁ Sound Absorption1
Hoeu

Ceiling Gypsum 112.1 m’ 0.05
Floor Wood 112.1m° 0.05
Wall Gypsum board 5/8 in thick 84.5m’ 0.10
Door Wood 6.4m° 0.10
Window Glass 252m’ 0.05
Seat ( 34 seat) Student 34 0.84

¢ 3 =

MAN 5z ANTNMIQATUIFBIVDITAQAII (AT 1HUINT %)

Y
Imsmuamgeduidessanvesiiuiinieludeuiou vinade sy

(Mhaxe1xga) mgaduideesnieluiean laningash 2
A =S101+S202+S3A3+.......... Sn QL

Ms1ah 32 a1 idgdudessiouiouranais (e 0404)

) Absorption Coefficients, Ol A =Sx0
Area of Surface, m )
NRC Number Sabine, m
S1 Ceiling: 112.1 m’ 0L2=112.1 x 0.05 5.61
S2 Floor: 112.1 m’ 0 1=112.1 x0.05 5.61
S3 wall: 84.5 m’ 03=84.5%0.10 8.45
S4 Door: 6.4 m’ 0L4=64x%0.10 0.64
S5 window: 25.2 m’ 0.5 =252 % 0.05 1.26
S6 Seat (80 seats): 34 A 6=34x%x0.84 28.56

Total 50.12
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MIAUIUAT RT Ho3UUUIANAN (H09 0404)

UNUAIGAT 1

RT

Reverberation Time (RT), Second

S1asvearos, m’

1 v A Y . 2
AMMTAAFULTYITINUDINDN, (Sabine, m")

STIO1+S2002+S303+.......... Sn Ol n

v(m?)
A(m?2)

=0.161(s/m)

8.9X12.6 X2.7(m3)
50.12(m?2 )

-0.161( s/m)

=0.97 Sec

Y
Y A o

2) shmslasunlaamdisilisseennay Feininiagsiman

a AA o 9 o Qldyd'o @ Ao Y Y £ o a dyq 1
NATANUNWOLUY Gh/iLﬂuLm’e')‘ﬂmmﬂ’mﬂﬂmmmﬁuclﬂ GIN'Jﬁﬂﬂiu’lﬂlwuwmmg?nﬂ'ﬁﬂﬂ

FUIHSUDINOUTIUVUIANAN (ﬁ'm 0404) VUIATDI 8.9%12.6%2.7 IUAT (minﬁ 33 1ng 34)

mldeaupuan g
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M1 33 TagilSunaiiui tazAmsgaduidesaztounteludeusounuieay 0404
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CIEATRIER)
Aufsniinane v - % 4 Sound

v A HNOIUIYU NUN .

RT 1iodt38u Absorption
Ceiling Gypsum 112.1 m’ 0.05
Floor Wood 112.1 m’ 0.05
Wall Concrete 84.5 0.05
Door Wood 6.4m 0.10
Window Glass 252 m’ 0.05
Seat ( 80 seat) Fabric well-upholstered seats 80 0.59

¢ 3 =

MAN 5z ANTNMIQATUIFBIVDITAQAII (AT 1HUINT %)

an o 1 [ | dy a Y ~ Y ' o Y
’J‘ﬁﬂ1§ﬂ1ﬂ3&!ﬂ1@ﬂcﬁﬂlﬁﬂﬁ‘i’JﬂJ"llfNWl!N’Jﬂmiu‘ﬁ"ﬁ)ﬁliﬂu YUIANDIUNINY (NIIX

11xq9) Mgaduidoesnieluiesn laningash 2
A =S101+S202+S3A3+.......... Sn QL

Ms19h 34 a1 idgdudessiouiouranals (o 0404)

) Absorption Coefficients, Ol A =Sx0
Area of Surface, m )
NRC Number Sabine, m
S1 Ceiling: 112.1 m’ 0L2=112.1 x 0.05 5.61
S2 Floor: 112.1 m’ 0 1=112.1 x0.05 5.61
S3 wall : 84.5 m’ 03 =284.5x%0.05 4.23
S4 Door: 6.4 m’ 0L4=64x%0.10 0.64
S5 window: 25.2 m’ 0.5 =252 % 0.05 1.26
S6 Seat (80 seats): 80 o 6=280x0.59 47.20

Total 64.54
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MIAUIUAT RT Ho3UUUIANAN (H09 0404)

UNUAIGAT 1

RT

324 UM

Reverberation Time (RT), Second

S1asvearos, m’

1 v A Y . 2
AMMTAAFULTYITINUDINDN, (Sabine, m")

STIO1+S2002+S303+.......... Sn Ol n

v(m?)
A(m?2)

=0.161(s/m)

8.9%X12.6 X2.7(m?3)
64.54(m?2)

-0.161( s/m)

=(.755 Sec

o L 4 Y A Yy a v
NAMIANUNUN JumsTaS sumelurisaseu vinana (Y194 0404)

A 1 o 13 Y o w aazl 9 o Ao a Yy A
UAWNINY 0.74 AT NUNT "lmﬂu"lﬂmmmuuzm muummam1muwumau1wmwm 34 AU

A 9/dy A 1o 1
LWE]GlT‘iWHﬂWHﬂU 1.3 MINNUATADAY

3.3 WeuSouvuialvg (101 0803)

33.1 AUAMAHOINA
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M3z INANe I UReUS oU DATINTTZUIB0IMAUDIH BT U
wua 1na) (W4 0803) MuIAsFIUMHUATHABATINGTLUB0IMA 1A 2.4 (CFM/m’)
iuag 4 (m3/hr/ mz)

=
NNGATN 4

AIINMITLTUIOINA

dy A Y ~
WATFIUMITILUIWOINA x NUNTDIUTIU
Taeh

[ Y = 4 1 =
9A31MITEUI0INANS IUTDToU Qﬂﬂ?ﬂﬂﬂ@]ﬁﬂu"m (CFM)

4 1 1
VIATFIUNMTISUIYDINA = 2.4 gmJmﬂ‘vjmam‘ﬁmmﬁmnm(CFM/mz)
A A Y A 2
nunneluneaseu = AINNUAT (m)
HNUAT
Y dy dl Y ~
DNIINITISVYDINA — VINITFIUNITICVIYDINA X WUNYDIUTYU

= 24(CFM/m’)x 13x21.28 (m’)
= 663.93 (CFM)
aatiu oasimsszuiemaneludesseuvuialvg (Ho1 0803)

A 3| [ Y 1 = @
NAstl Ny 663.93 gﬂmﬁﬁmmmum (CEM) %130 39,835 gﬂmﬁﬁmmm%ﬂm

(CFH)
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IE
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-/ 1.54
1y ~ 1118
Pl 0.87
I( | 0.50
~0.00
t L L = ——
390 480 5.79 722 B.OS 8.00 m
Height of Room: 3.600 m, Mounting Height: 2.750 m, Maintenance factor: 0.57 Values in Lux, Scale 1:87
Surface p [%] E,, [ Ein 6] E e [ ul
Workplane ! 251 140 362 0.56
Floor 61 129 27 276 021
Ceiling 70 m 42 %4 0.59
Walls (5) 50 93 25 204 /
Workplane:
Height: 0.750m
Grid: 128 x 128 Points
Boundary Zone: 0500 m
Luminaire Parts List
Mao. Pieces  Designation (Correction Factor) & [Im] P W]
1 14 L&E : LUSO#RST 300/136-PM5A/SMIMNI (1.000) 2500 36.0
Total: 35000 504.0

Specific connected load: 8.36 W/m? = 3.33 Wim?/100 Ix (Ground area: 60.30 m®)

MWHUINA V1 Laaanans 19 TUsunsvre lumsoonuuuIsUVLAIEI19 (DIALUX Version

4.5) 104 8605 (Tlagifu)
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8605/ Luminaire parts list

14 Pieces L&E - LUSOARST 300/136-PMSA/SMUMI See our luminaire catalog for an
Aticle No.: image of the luminaire.
Luminaire Luminous Flux: 2500 Im
Luminaire Wattage: 36.0 W
Luminaire classification according to CIE: 100
CIE flux code: 58 92 100 97 76
Fitting: 1 % User defined (Correction Factor 1.000).

MNHUINA V1 (919)
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Height of Room: 3.000 m, Mounting Height: 2.700 m, Maintenance factor: 0.95

Surface ‘ p [%] E,, ] E.in ¥ E e ¥ ul
Warkplane ! 593 268 758 0.45
Floor 61 362 121 660 0.32
Ceiling 70 187 109 235 0.58
Walls (5) 50 250 99 196 !
Workplane:

Height: 0.750 m

Grid: 128 % 128 Points

Boundary Zone: 0.500 m

Luminaire Parts List

No. Pieces  Designation (Correction Factor) & [Im] P W]
1 18 L&E : LUSO#RST 300/136-PMSA/SMIMI (1.000) 2500 36.0
Total: 45000 648.0

Specific connected load: 10.75 Wim?® = 1.80 W/m?/100 Ix (Ground area: 60.30 m#)

MWHUINA V2 taadnams 19 lsunsusielumsoontuuTUVLAIa 19 (DIALUX Version

4.5) 704 8605 (US1l59)
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8605 renovation / Luminaire parts list

18Pieces  L&E: LUSO#RST 300136-PMEA/SMIMI See our [uminaire catalog for an
Atticle No.: image of the luminaire.
Luminaire Lurninous Flux: 2500 Im
Luminaire Wattage: 36.0 W

Luminaire classffication according to CIE: 100
CIE flux code: 58 92 100 97 76
Fitting: 1 x User defined (Corraction Factar 1.000).

MNHUIND V2 (71D)
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450 540 Faq
] 45
= ]
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]ﬁ/n‘ﬂ inaVass ;3“ ™ = 630 .
630 63 s _ :
5 7 20 : 0 30 : 630
g0’ | | " €20 S|~ eap
N 5 54
- 5
540 Fa
A y 830
40 gag (—\:' !
5, 5 e 630
540 " L | i
280
T 000
I t t f t i
0.00 380 .00 1280 m
Height of Room: 2.700 m, Mounting Height: 2.700 m, Maintenance factor: 0.50 Values in Lux, Scale 1:115
Surface p [%] E.,[] E.in (4] = ud
Warkplane ! 519 306 708 0.59
Floor 78 359 78 608 0.22
Ceiling 70 204 95 276 047
Walls (8) 27 242 98 387 /
Workplane:
Height: 0.750 m
Grid: 128 x 128 Points
Boundary Zone: 0.500 m
Luminaire Parts List
Ma. Pieces  Designation (Correction Factor) @ [Im] P W]
1 18 L&E : LUSO#RST 600/336-PM6/MIMI (1.000) 7500 108.0
Total: 135000 1944.0

Specific connected load: 17.34 Wim? = 3.34 W/m#100 Ix (Ground area: 112.14 m?)

MNEUINT U3 Llﬁf’NWﬁﬂﬁ{l‘fﬁ‘ﬂiLLﬂiiJGDi’JEJGI,uﬂﬁ@i’]ﬂlm‘ﬂigﬂﬂuﬁfiﬁ’jﬁ (DIALUX Version

4.5) 104 0404
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0404 renovation | Luminaire parts list

18 Pieces L&E - LUSO#RST 600/336-PMB/MIMI See our luminaire catalog for an
Article No.: image of the luminaire.
Luminaire Luminous Flux: 7500 Im
Luminaire Wattage: 108.0 W
Luminaire classification according ta CIE: 100
CIE flux code: 65 93 99 100 72
Fitting: 1 x User defined (Correction Factor 1.000).

MNHUINT V3 (9D)
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Al A - 2.22
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5 enn /_) £
|:’"5d o
800 .. 600 790 EEI[I s
-E:ZLJ m 480 |—|
— — 48 -\\ 1 I'r
0.ed
0.00

Fr— p—t—t—t—

0.00 330 515 636 7508 976 1096 13.00 14.55 17.00 20.30m
Height of Room: 2.700 m, Mounting Height: 2.700 m, Maintenance factor: 0.50 Values in Lux, Scale 1:167
Surface p [%] E,, [ix] E.in K] B, e (4] ul
Warkplane ! 558 165 752 0.30
Floors (6) 78 427 18 666 !
Ceiling 70 254 96 57 0.39
Walls (8) 50 299 93 614 /
Warkplane:

Height: 0.750 m
Grid: 128 x 128 Points
Boundary Zone: 0.500 m
Luminaire Parts List
Mo. Pieces  Designation (Correction Factor) @ [Im] P W]
1 42 L&E : LUSO#RST 600/336-PMG/MIMI (1.000) 7500 108.0
Total: 315000 4536.0

Specific connected load: 17.19 Wim? = 3.08 W/m#¥100 Ix (Ground area: 263.30 m?)

MNEUINT U4 LL’@WNNﬁﬂﬁi‘lﬁ‘ﬂﬁL!ﬂiiJGI)i’JEJGluﬂ'lﬁfJ’E)ﬂLL'U'Uiz‘U‘LILLﬁQﬁjN (DIALUX Version

4.5) 104 0803
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0803/ Luminaire parts list
42Pieces  L&E: LUSO#RST 600/336-PMBMIMI See our luminaire catalog for an
Article No.: image of the [uminaire.

Luminaire Luminous Flux: 7500 Im

Luminaire Wattage: 108.0 W

Luminaire classification according to CIE: 100

CIE flux code: 65 93 99 100 72

Fitting: 1 x User defined (Comection Factor 1.000).

MNHUINN V4 (919)
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Panasonlc Ventilating Fans &sécs-
ideas for life Extractores ek ERE

WALL-MOUNT TYPES
TIPOS MONTADOS EN LA PARED
M peSiplyl MREERY

/:_\ AN N

=SV SR

Automatc shulters, Exhaust Automatc shutters, Exhaust Cord-poerated shutters, Reversible
Obturador automélico, escape Ovturador avtomatico, ascape Obturador operado con cordon, reversibles
i MR, BER slemnmal ABRE. WRE Sl pd  RMMN. W
FV-15AST1 (1scmier) FV-20AUT2 zocme) FV-20RUT1 (zocmie
FV-25AUT2 @zseminon) FV-25RUT1 @scmiion
FV-30AUT1 (0cm129) FV-30RUT 1 (s0cmi12

T P e P T
()

== —
= = =
: = =
= ==
N ——
—
Lauver types Tipos rojisas Automatic Automatco Matalic types, Exnsust Tipos metaiicos, sscape
S st (R ek FIEREIP sy BT, WELE
::‘J‘_‘_""":*:"S';‘M""“ FV-30AL5 (30cmi124 Automatic Autcmatico
L Rk S
Reversible Reversiblos b
FV-20LUT2 zocme) sfa A FV-=20AS2 (20cmis")
FV-25LUT2 2scnion FV-30RL5 (30cmrioy

FV-25AS2 scmion)
FV-30AS2 (30cmii2

Reversitle Reversiblos
- S

FV-20RLTT cocmer)
FV-25RLT1 scmion

MNHUINA 21 NAANTLUIY0IAA 1ASUTHN Panasonic
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FV-20AU12  FV-25AU12  FV.30AUTI . Dimensions mm (nches|

Specifications
Model [ A B C D EFIG H | Hodol [Wwn ot wou mﬁ? mdw’wu
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50 % m 1110 (39.190) Jﬂ

_._"_—_fri

WG |F
FV-2000T FV-D8RUTT FV-30RUTY | Dirersions i rche
Specifications
Nodel | A[BCIDIE FIG | H| | Moo [uwn i il by dhorig
20| 306 20 02 0 64| 50 | 0 0 28 IER | W
PV-20RUTY | 37) vace) 1024) 1 89) 9.5 (2521 (154|379 N T CIR LT R
: zs'n‘ %30 % M 80 | 90-? hicke aahatlon |4 | °
lew] | ‘ | ) w (1320 H![].'LSQQ] 1
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; 300406 360 402 MO 3| %0 | 8| |pyae 0] 3 1170 000000 | Y
PRIRIL 1 11ty 3 ) 4 00 "'”’""TEM oo | @
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b 50‘34 WUHIMMI IDDl 39
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FV-20LUT2  FV-25LU12  FV-20RLT1  FV-25RLT1 Dimensions rm {inches|

| Specifications
Modo [A[B CID E FI6 H | oo wownlvaitn b ot
2001 306 | 260

N2 U0 | 8|0 B | (50126 1168, s16pa200 | 40
PVRITE | 4 i o219 549 o3 s aay| [ PONR) B9 gy a0 P
- ; e+ S §0[ 27 074 ws2pa0ton) | 41 |
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: 8 142 0220) 889 1.2) 09 034 5 R L s
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t~! BRI | 0 i) a2ty ) s 54 ey o /5 108 006
oG [T | j [60] 26 1970 | sa0p9.000 [ @3

TR
(YT e)

FV-30AL5 FV-30RL5 FV-20AS52 FV-25AS2 FV-30AS2

Dimensions mm (inches) Dimensions mm (inches)

K b dio Hole
=

Dimensions mm (inches)
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Y/ t 3 (v

RS lale T | ) ;

G | F 84 dia. Hole ALrch o & amg <! H| %! ]

(AR

G sa.
[y
c

\S

=

\

[. = = s\.
1
iy

gt

43

3

Alsicioe rle] [mm[a[s]cloe[r[c[n] [wm[als]c/o]e]rloln]1]s]k
150 | 254 | 105 | 240 | 170 | 82 | 7§ FV-30ALS | 300 | 400 | 400 | 360 340 81 | %0 | 78 Vaousa| 0| | 2 e | 50| 0| w0 w MR |k
(591 | (1000 | (7.68) | (948) | (59%) | (208) | [295) FY-30RLS [11.81 08810580417 (1339 @.19) | (354 | 307 2082 (18| (1149 (1228 638 | (591|024 (.5) | pam | 2oy [ | ()
. W 20| 962|207 175 30| 0| 65| 5| 45| 4
ecifications Specifications PRZBAS2 | Loty ey 039, 689 12201 2| 34| 2 .0 )
oy | All¥olume g " MEE T
AeDrscion |t|'&| R | cuicoh mnw|wmm i A Volome 0|4z 2f ol w0 wie 8|6
Model [AeDrscka | Ha | Wat RPM o i | 0| a i ?
s L n | o 9?;:'3 :::oly - Visghifal (130} 0889 1622 39 040 04170339 819 200 070 081
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New Model
Available August 2005

#® XGA resolution
@ 1500 ANSI lumens

PLC-XU70

& standard Lens 1.8 - 2.15:1
@ PIN Code Security

174

@ Monitor output — Switchable 2™ Data Input @ capacitor Back Up
@ Electronic keystone correction #® Manual Zoom & Focus
@ Eco Mode @ Weiahs onlv 2.4ka
Model name PLC-XU70
Panel 0.6 inch TFT p-Six 3
No. of pixels 1024 x 768

Projection lamp

180W UHP Lamp

Brightness (typical)

1500 ANSI lumens

Uniformity

85% (corner to centre)

Contrast ratio

400:1

Up-Down ratio

9:1, Digital Keystone + 20° vertical

Projection lens

F 1.65-1.81, =22.5 - 27mm

Throw ratio 1.8-2.15:1
Screen size 40"-300"
AV Signal Input: Composite (RCA), Component(D-Sub15), S-Video(DIN4)

Stereo (RCAx2)

Color systems

PAL / SECAM / NTSC / NTSC4.43 / PAL-M/N

Input: D-sub15 x 1
Audio input: Mini-Jack (Stereo) for Computer Input

PC Signal Audio output: Mini-Jack (Stereo) variable output
Output: RGB (D-Sub15), switchable 2™ data input
Control Port Serial x 1 (RS-232C), USB type B x 1

Computer compatibility

UXGA/ SXGA/ XGA/ SVGA/ VGA/ MAC

Scanning frequency

H-sync 15-100kHz, V-sync 50-100Hz, Dot Clock 140MHz

Sound output

1.00W mono

Voltage

100V-240V AC (auto voltage)

Dimensions(W x H x D)

295 x 70 x 208 mm

Weiaht

2.4ka

A o < ¢ .
MNANUINT N2 ﬂmaﬂumzmeﬂﬂmﬂmm (Projector)
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SONY MODEL VPL-ES2

Multi Purpose SVGA Projector
1500 ANSI lumen

Bright, stylish and compact, the VPL-ES2 is a
front projector designed for use at work and at
play - ideal for presentations, movies and
PlayStation™ gaming.

The Sony VPL-ES2 is a mobile projector that can be
used both at home and in the office. The Intelligent
Auto Set-up feature means that the projector is ready
to use at the press of a button and the choice of six
pictures modes — Game, Living, Cinema, Dynamic,
Standard and Presentation — ensures that users can
quickly achieve an optimised image.

In addition to a computer (15 pin D-sub) input, the
VPL-ES2 is equipped with various video inputs,
including component input and has Black Level
Adjustment to improve contrast ratio performance.

Key Features

Component Input Black Level Adjustment
®®°®  Direct component input for superior video 3-step Black Level Adjustment can be used
quality. to emphasise black levels, which is especially

important for video usage.

Six Picture Modes

3 Game, Living, Cinema, Dynamic, Standard
"ssw  and Presentation modes enable quick, easy
picture adjustment for use in different
environments.

Additional Features

a Intelligent Auto Set-up Control Panel Lock
Press the ‘on’ button and the projector will complete This function locks the controls on the top and side of

the following steps automatically, ensuring ease of the projector, to prevent unauthorised or unintentional
operation: use of the controls. Functionality can be switched ‘on’
or ‘off".

1 Lens protector opens automatically
(which also avoidls loss of the lens cap) .
2 Projector tilts to previously used angle @ Password Protection
3 Auto keystone correction is completed When this function is activated a password is required
4 Auto input search occurs to use the projector (if the password is lost, Sony is
5 Smart Auto Pixel Alignment (APA) is completed. able to retrieve it).

MNHUINN D2 (71D)



VPL-ES2

Inputs

Specifications

General

Thrawing
Distance

Inputs

Supplid
Accessories

Optional
Accessories

PrimeSupport

All Sony business projectors® come supplied with a 3-years support pack which
offers unique extra services and benefita.

* J-years support

# Free telephone helpdesk support in § languages
# Collection and delivery anywhere in EU, Norway or Switzerland

www.sorybiznet/primesupport
* Bxcluding VPL-FXE1

&

Halogantad Hame ratardants are not used in cabineta

Halogantad Hame ratardants are not used in printed wiring beards.
Lead-free aolder & usad for acldening

Palystyrene foam for the packaging cushions is notuzed in packaging

SONY

MNHUINA A2 (AD)

Specification Table

Native Resolution

Panel Type

Projection System
Brightneas

Contrast Ratio

Fan Noise

Weight

Dimensions (w x h x d)
Standard Lens Zoom
Vertical Keystone Correction
Horizontal Keystone Carrection
Lamp Type

Lamp Life (recommended
replacement time)

Filter Cleaning Time

Speaker

Maximum Power Consumption
Standby Power Consumption
Body Colour

Min - Max Screen Size
(diaganally)

4l-inch / Tm screen
80+inch / 2m screen
100-inch / 2.5m screen
180-inch / 3.8m screen
200-inch / 5.1m screen

300-inch / 7.6m screen

Input A
Video

HDTV / DTV Ready
Audio

Remote Commander
Carrying Case
Cables

Air Filter

Lamp
Ceiling Mount Bracket

2 phona ¢ 15 pin
D-sub cable

£ 2004 Sany Gomporation. All ighta raserved

SVGA (800 x 600 x 3)
0.62-inch p-5i LCD x 3
3 LCD panels, 1 lens system
1500 ANSI lumen
360:1

33dB

2.8kg

295 x 78 x 238 mm

1.2 times / Manual
+-15°

No

157W UHP

4000 H

B00H

TW Mono

220W

46W

Silver

40 - 300 inch
102 -762 cm

1.1-14m
23-28m
29-35m
44-53m
59-7.0m

8.8-106m

HD D-sub 18-pin (RGB)

Component Video (RCA x 1)
S-Video
Composite Video

HDTV/DTV

Stereo Minijack

RM-P2 (credit card style)
Soft Type

HD D-sub 15 pin (2m)
YES

LMP-E150

PS5-AT2S

SMF-402

Reproduction in whole or in part without written permiasion is prohibited. Features and epecifications ars
subject 1o change without ntice. All non-metric weights and messuras are appraximata.

Sony ke a registerad trademark of Sony Corparation
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SOUND ABSORPTION DATA FOR COMMON BUILDING MATERIALS AND
FURNISHINGS

Sound Absorption Coefficient NRC
Material 125Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz Number*
Wﬂh"“ ® 12)
Sound-Reflecting:
1. Brick, unglazed 0.02 0.02 003 0.04 0.05 0.07 005
2. Bnck, unglazed and painted 0.01 [eXe]] 0.02 0.02 0.02 003 0.00
3. Concrete, rough 0.01 0.02 0.04 0.06 0.08 0.10 0.05
4, Concrete block, painted 0.10 0.05 0.06 0.07 0.09 008 0.05
5. Glass, heavy (large panes) 0.18 0.06 0.04 003 0.02 0.02 0.05
6. Glass, ordinary window 0.35 0.25 0.18 0.12 0.07 0.04 0.15
7. Gypsum board, 1/2 in thick (nailed to 2 X 4s, 16 in 0.29 0.10 0.05 0.04 0.07 0.09 0.05
oc)
8. Gypsum board, 1 layer, 5/8 in thick (screwed to 1 X 0.55 0.14 008 0.04 012 on 0.10
3s. 16 in oc with airspaces filled with fibrous
insulation)
9. Construction no. 8 with 2 layers of 5/8-in-thick 028 0.12 0.10 0.07 013 0.09 010
gypsum board
10. Macble or glazed tile 0.01 0.01 om om 0.02 0.02 0.00
11. Plaster on brick 0.01 0.02 0.02 0.03 0.04 0.05 0.05
12. Plaster on concrete block {or 1 in thick on lath) 0.12 0.09 0.07 0.05 0.05 0.04 0.05
13. Plaster on lath 0.14 0.10 0.06 0.05 0.04 0.03 0.05
14, Plywood, 3/8-in paneling 028 0.22 0.17 Q.09 0.10 on 0.15
15. Steel 0.05 Q.10 Q.10 0.10 0.07 0.02 010
16. Venetian blinds, metal 0.06 0.05 0.07 0.15 013 017 0.10
17. Wood, 1/4-in paneling, with airspace behind 042 0.2 0.10 0.08 006 0.06 0.10
18. Wood, 1-n paneling with airspace behind 0.19 0.14 0.09 0.06 0.06 0.05 0.10
Sound-Absorbing:
19. Concrete block, coarse 036 044 031 029 039 025 0.35
20. Lightweight drapery, 10 oz/yd?, flat on wal { Note: 0.03 0.04 on 0.17 0.24 0.35 Q.15

Sound-reflecting at most frequencies, )
21. Medumweight drapery, 14 oz/yd?, draped to hatf area 0,07 0.3 049 0.75 0.70 0.60 0.55
{i.e., 2 ft of drapery to 1 ft of wall)
22. Heavyweight drapery, 18 oz/yd?, draped 10 half area 014 035 0.56 072 0.70 0.65 0.60
23. Fiberglass fabric curtain, 8 1/2 oz/yd?, draped to half 0.09 0.32 068 083 039 0.76 055
area |Note: The deeper the airspace behind the drapery
(upto 12 in}, the greater the low-frequency

absorption. )

24, Shredded-wood fiberboard, 2 in thick on concrete 0.15 026 062 094 0.64 092 0.60
(mig. A )

25. Thick, fibrous material behind open facing 060 0.75 0.82 0.80 060 0.38 0.75

26. Carpet, heavy, on 5/84n perforated mineral fiberboard 0.37 041 0.63 0.85 0.96 092 070
with arspace behind

27. Wood, 1/2-n paneiq, perforated 3/ 16-in-diameter 040 090 080 05 040 030 065
holes, 11% open area, with 2 1/2-in glass fiber in

airspace behind

Fk”'slﬁ. 1

Sound-Reficcing:

28. Concrete or terrazzo 0.01 001 002 002 002 0.02 0.00
29. Linoleum, rubber, or asphalt tile on concrete 002 003 0.03 0.03 003 002 0.05
30. Marble or glazed tile 0.01 0.01 00 0.0 0.02 002 0.00
31. Wood 015 0.1 0.10 007 0.06 0.07 0.10
32. Wood parquet on concrete 0.04 0.04 007 0.06 0.06 0.07 005
Sound-Absorbing;

33. Carpet, heavy, on concrete 0.02 006 0.14 037 0.60 0.65 0.30
34, Carpet, heavy, on foam rubber 0.08 0.24 057 0.69 0n 073 0.55

35. Carpet, heavy, with impermeable latex backing on foam 008 027 039 0.34 0.48 063 035
rubber
36. Indoor-outdoor carpet ' 0.01 0.05 0.10 0.20 0.45 0.65 0.20

' 7
MUHUINT ¥1 du)szanimsgaduides
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B 7&“'?” APsnrp!icm Coefficient NRC
Matenal 125 Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz Number*
Sound-Reflecting:
37, Concrete 0.01 !
38. Gypsum board, 1/2 in thick 0.29 g?:) g'gg 3‘3,':’ gg§ 002 0.00
ig Slzpsum board, 1/2 in thick, n suspension system 0.15 0.10 005 004 0.0? ggg ggg
A 5 A
41 th:eorcximi:aa;g in thick g i 805 il 04 0.03 005
" ! 0.28 022 0.17 0.09 010 01 0.15
Sound-Absorbing:
42 Acoustcal board, 3 i ;
i E1 /4 in thick, in suspension system 0.76 093 083 099 0.99 094 095
43. Shredded-wood fiber J
(. E| board, 2 in thick on lay-in grid 059 051 053 073 0.88 074 0.65
44, Thin, porous sound-absorbing material, 010 0.60 080 082 078 0.60 D75
3/4 n thick (mtg. B)
45 Thick, porous sound-absorbing matenal, 2 in thick 038 0.60 0.78 080 0.78 070 0.75
[mtg. B), or thin material with airspace behind
{mtg. D}
46 Sprayed cellulose fibers, 1 in thick on concrete (mig. cos 0.29 075 098 0932 076 0.7%
A)
47 Glass-fiber roof fabric, 12 ozfyd? 0.65 on 0.82 0.86 0.76 0.62 0.80
48 Glass-fiber roof fabric, 37 1/2 oz/yd? {Note: Sound- 0.38 023 017 0.156 0.09 006 0.15
reflecting at most frequencies. )
49, Polyurethane foam, 1 in thick, open cell, reticulated 0.07 0.1 0.20 032 0.60 0.85 0.30
50. Parallel glass-fiberboard panels, 1 in thick by 18 n Q.07 0.20 040 052 0.60 067 0.45
deep, spaced 18 in apart, suspended 12 in below
ceding
51 Paraliel glass-fiberboard panels, 1 in thick by 18 in 010 0.29 062 1.12 1.33 1.38 085
deep. spaced 6 1/2 in apart, suspended 12 in below -
celing
Seats and Audience!".5 79 ¢
52 Fabric wellupholstered seats, with perforated seat 019 0.37 056 067 061 059
pans, unoccupied
53 Leather-covered upholstered seats, unoccupied® 044 054 Q.60 062 058 050
54 Aucence, seated in upholstered seats® G.39 0.57 080 094 0.92 o087
55. Congregation, seated in wooden pews 057 061 075 086 091 0.86
56 Chair, metal or wood seat, unoccupied 015 0.19 022 039 0.38 0.30
57 Students, informally dressed, seated in tablet-arm chairs 0 30 041 0.49 084 087 0.B4
Openings'?Y
58 Deep balcony, with upholstered seats 0.50-1.00
59. Diffusers or gnlles, mechanical system 0 15-050
60. Stage 025075
Miscellaneous 9. 11
61. Gravel, loose and moist, 4 in thick 0.25 0.60 Q.65 0.70 0.75 0.80 0.70
62. Grass, marion bluegrass, 2 in high o111 0.26 0.60 069 092 099 0.60
63 Snow, freshly fallen, 4 in thick 0.45 0.75 0.90 0.95 0.95 0.95 0.90
64. Soi, rough 015 025 0.40 055 0.60 0.60 0.45
65. Trees, balsam firs, 20 fi? ground area per tree, 8 ft igh Q.03 006 on 0.17 027 0.3 015
66. Water surface {swimming pool) oo 0.01 oo 0.02 002 003 0.00

*NRC (noise reduction coefficient) is a single-number rating of the sound absorption coefficierts of a material. It is an
average that only includes the coefficients in the 250 to 2 Hz frequency range and therefore should be used with
caution. See page 50 for a discussion of the NRC rating method.

tRefer to manufacturer's catalogs for absorption data which should be from up-to-date tests by independent acoustical
laboratories according to current ASTM procedures.

1Coefficients are per square foot of seating floor area or per unit. Where the audier~e is randomly spaced (e.g..
courtroom, cafeteria), mid-frequency absorption can be estimated at about 5 sabins per person. To be precise,
coefficients per person must be stated in relation to spacing pattern.

§The floor area occupied by the audience must be calculated 1o include an edge effect at aisles. For an aisle bounded
on both sides by audience, include a strip 3 ft wide; for an aisle bounded on only one side by audience, include a strip 1
1 42 ft wide. No edge effect is used when the seatina abuts walls or balccny fronts (because the edge is shielded ) .
The coefficients are also valid for orchestra and choral areas at 5 to 8 fi2 per person. Orchestra areas include people,
instruments, music racks, etc. No edge effects are used around musicians,

fiCoefficients for openings depend on absorption and cubic volume of opposite side.

MNHUINN ¥1 (90)



180

Test Reference

““Standard Test Method for Sound Absorption and Sound Absorpton Coefficients by
the Reverberation Room Method,”” ASTM C 423, Available from American Society for
Testing and Materials (ASTM}, 1916 Race Street, Philadelphia, PA 19103

Sources
1. L. L. Beranek, ""Audience and Chair Absorption in Large Halls,”" Journal of the
Acoustical Society of America, January 1969

2. A. N. Burd et al., "'Data for the Acoustic Design of Studios,”” Briush Broadcastng
Corporation, BBC Engineering Monograph no. 64, November 1966

3. E. J. Evans and E. N. Bazley, "Sound Absorbing Materials,”” H. M. Statuonery Office,
London, 1964

‘T‘ﬁ:.l"l: M.David Egan, Architectural Acoustics (New York: McGraw-Hill, 1988:52-53)
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ﬂﬁ%!ﬂﬂﬂlﬂﬁﬁuﬁ!!ﬁ%ﬁﬂﬂﬁiu

g lux UGR, R HIENHA
m a Q
nunmelusinisnll

Toanadneas 100 22 60

Toa1iadn 200 22 80

L A a ] ) v
wunmaaumeluoing 100 28 40 sEviaman-oonld

sziamsilasuszaunu
UM T AR IV UIURA

fu'la , T la@eu , madou 150 25 40

Y v
wunvuoeduaneluoins 150 25 40
fo101113n2 e lueias 200 22 80
Yioainnouna i 100 2 80
10400NNEINY 300 22 80

Y :’ 9 Y [
Woull, Wesgu , wossurinues 200 25 80
woslgunenuia 500 19 80

Y 9 ) Aan 1 °
nosasdvauldna Ty 500 16 80  QuuqNdeE1981 4,000 K
wogilnsal , Switch gear 200 25 60
vosuae Insdned / lalsudld / 500 19 80

Y <
HoUNUUDA 50 25 60
WoeUsIHiuve , vumoiag 300 25 60
Woenuny 200 22 60
21IMSAUNNY

Y v
AUNAVIBNANT , 0ONETT 1Ay 300 19 80

Y v v
wunm ladmsdoes

Y v
WUNNNMI AU WU 011 uas 500 19 80

Data processing
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g Lux UGR, R HINENTIA
m a Q
da’ d'd' 9 o [ =S
nuAnlsdvsuReuLUY 750 16 80
dy A o 9
NUNRINUA U CAD 500 19 80
Woulszau 300 19 80
2 A P s v o o
NN TUssndunus 300 22 80
< o o
Wounuenasd1ngy 200 25 80
% Y =)
Sumilan
2 A <
NUNVIEY (VUIAEn) 300 22 80
A A :
Wune (vinalneg) 500 22 80
dy A g a ]
WU VR UITY 500 19 80
%
N AR AR EY
LA dw o P /3 a
NUNAOUTL 1AINDT NV 300 22 80
UIMFURdI5ausy
dy A g a 1
WUMAVIEIU/HMB VITY 500 19 80
t%
N AR AR R IR EY
2 Aw o P sl A
NUNAOUTL 1AIINDT NV 300 22 80
YIMFURd I3 auTY
57 500 22 80
dy A o Y Y [ U A
NUNHAAIAT Y9911 H99A 200 22 80  MAYEINNANTOONUULIND
csy k)
GEN A3 uTTNMA
NOI01HITLUVUTMIANDI 200 22 80
wosomsuuuyvld 300 2 80
[ [ 1 I~
Wosdaauilseam duun 500 19 80  sEUUMAIAINAITiY
seuvlSuns 1@
dy d‘ a ] 1 A
NUAMUAY 100 25 80  ANNADIAINNANAU
ansadagld
t%
fodan
Lﬂa‘ d‘cz v A
NUNFUIHIITD 200 19 80
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g lux UGR, R HIENHA

m a Q

d” =S v A "9y 1

Wunoumiado 500 19 80 23 1itlesna1 500 Lux
) 1Y) dy A 9
dmsununlFauun

Anieos 500 19 80

MK VAT UMSANE

dy d'o w =) = 0'.1

wnundmsumsGeumsansmall 300 19 80

NuNassudmsuGsunni 500 19 80  FTUULAIAINNAITIL

uazMIANER Ing) auaulTuuasld

#oe135010 500 19 80 assziweazioudieg
Tuoaus5818 750 K
(2000 Lux)

NuRMINIZAUM 500 19 80

tﬂy d‘ [ a

WuN lazafaau 500 19 80

WouToumedudaizuas 500 19 80  QuuUd0E19d1 5000 K

HADNTTY

nosuaasaadzluTsaSeuaon 750 19 90

Aaily

NOUVULLIL 750 16 80

9 =" [

noanaaounazinia 500 19 80

Y =X @ =\

Hodrnan1auas 300 19 80

Y K o a 4

HodAnaN1NAouNINDS 500 19 80

Y =) Y Y

HoJANTANIIIUNIEN 300 19 80

Hounssunuuazinana 'l 500 22 80

HoanniinGousial 200 22 80

woeihnuag , 919150 300 22 80

NUNDUITIAD 500 19 80

Wunsonmaimelusy 300 22 80
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Jsanenina
Y v v
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&’ d'il v Y
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A Ao ' T o oA o
wunnall 100 19 80  ANVAIAINIANTLAL
2
W
HENEINIEIUSUMIBIUNITIAD 300 19 80
Y v v
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Y v
Wunasalsauazsnui lsn 1,000 19 80
ANUAINFMSUNAAY 5 19 80
Y
wouidihe 200 22 80
Y v v
Wunasra lsana 'l 500 19 90
#oensrayuazan 1,000 90 AN laN U AN
Y v
HWunasIvE e Tnemso1unaze 500 16 90
UALATNNIIEEA
Y 1 A A o =
H04018129a/1AT0I5 N1 lauey 500 19 80
Y v
WNuNas19 13ARINIT 500 19 90
Nodd0dnaninilvedorzamelu 300 19 80
37909
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g Lux UGR, R WU
m a Q
HounnHuno UL HAINMTHIAA 500 19 80
NOINAR 1,000 19 90
&’ d’ o (Y] Y a
NN UeIguaniay ICU
(Intensive Care Unit)
Y v
wunna 1) 100 19 90
ueaaalumsasan Tsana 300 19 90
Y v
NUNFIMTUNMIATIVTAN 1,000 19 90
1 o [ 9 =3
anuaIedmsumah ldnaeau 20 19 90
A” d' YV QU d d'
Wufidoauaunng / a1
ueraa e Iagna 1 500 19 90 luadsliuasnaaias
ueredd s Agilae 1,000 90 AN lAy A AN
TdaaaTnurnda 5,000 90 VWNTADINGINTT 5,000
Lux
9 v

uea g msunlsouioudn 5,000 90  PUNHNBYEINAT 6,000K
Y v

NUNNAFDUUATATIVAOUT 1,000 19 90

9 1 dy

109A11%0 300 22 80

v L

Y0391aoa1%o 300 22 80

Wostugasnansw / Hounuew 750 19 90

TRz Fugasnansm 5,000 90
NUNHHSUMSUTAIazMIIUNg

Y v

T5902a3 NUNUAAIADULTT A 200 22 80

Y v v

wundmsuNuLEana 300 22 80

1 Y
NodFou Hodasudoi 300 22 80  m3lvuaslWiunszan

HAIHTIADTTZ AR
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g Lux UGR, R WU

m a Q

Aaa [ 4 \

NABAUN 300 19 80  FTULLAIAINAITIL
ponuuu vz iums
Y
faaasuaziloanumsun
SadaMuToUNNaDA

QAT INNIITNDINS

A Ao o a4

NN mSuvuIUmMIHannaa l 200 25 80

da' d'Sl [ A [ a

WUNEN ARENYMIAIAGAD WAl 300 25 80

IR UIIHUND

dy d' o [ [ Qy [ dy o J

NUNTNTUAALENTUA I DR ) 500 25 80

NAUULUY 1590589814151 159970

Y

Wana

dy A o o 9

NUNAAUBAND Fa bl 300 25 80

dy A A o [ o

nunwaadmsue s duiogy 500 22 80

Y o

GRGER)

by 1 A~

WUNHAAYNT 500 22 80

Y v

NUNATIVAOUNAAD N 15U 500 22 80

1A 1A HoINILANADNIN

NOINNUAIDINIT

WOINATOUAUNTND NG 500 19 80

Woanaaoud 1,000 16 90  QUHUANADEINA 4,000K

o c"

QATHAIININUUN 1UINBST

Y v

NUNAT GUAIUHNAY LAZDUVUN 300 22 80

Y

NUANUAINTIUU 500 22 80

Y o d

QAMHNIINAIMNEAT Ugdn

wosdedu gunsal 1n50edns 200 25 80

dal d' v J =

nunadaineludn 50 28 40

dy d‘w v J

NUNTPEIF) 200 25 80
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g lux UGR, R HUETIN
m a Q
da' d‘ =S v J o
NUNATINDINITAAD NAY 200 25 80
dzondal
a d = a
QATHNITUTBINUA ABUNIAUALDY
dy d‘o [ Y o a A 9 [
NUNTMTUDVUNIINGAY 50 28 20  amuanuilasanenis
< 1 ]
POUNHUAUTA
A A A ol
NUNAITEULATHALINYAD 200 28 40
& Ao A o o
WuRMUYeAATBIInIN 1l 300 25 80
QAT HNIIBINNNAZUNI
dy d'd? Qy 1 A
Wunvuzlyuan wasu uaz 300 25 80
whuda
Y v
NUNVAUAINT LAZUAZAAN 750 19 80
dy d‘ % 1 Qy
NuUNUsEAUANUAIFUIIY 500 19 80
Y v
NUNVAUAINZINTIHSVLIUN 750 16 80
S v
CIERY]
dy d‘ = % = ad ] l;
NUNURYTTIaZIDEA 1,000 16 90  YUUYNADEINA 4,000K
dy A a d' Y A
NUNHAALAT DN UNYY LNET 1,500 16 90
=
naou Nl
QATHNITIAN Waafin 819
tﬂa' tﬂ' =) d’ = [~ = (%
wunmsnaan bilimsdoes 50 20 anuavlasanunlsey
< [ @
POUNUAUTA
d’l d' a d' 9 =R 1 9 o
NUNNTHAANVIDIADUVINAILIN 150 28 40
dy d' a d’d o A
NnunwaanUaulseIunoy 300 25 80
AaoALA
Y Ay =
HOINATOUNABINITAIINALLOYR 500 19 80
AM5UNITOIUNINGTIIA
A AA 9 @ @ J
A19NTNAATNINYIVOINUNIYN N 500 22 80

’dWEJﬂﬁWSG]EJNSﬂEJu{g]{ 500 22 80
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g Lux UGR, R HINEIH)
m a a
da' A = Aan 1 °
Wunasaoud 1,000 16 90  QUUYNABEAI 6,500K
Y [l k4
Wuiasaeu damz Jugaie 750 19 80
d

gaavinys Ivhuazddanseding
Y 1
Wunwanala aoldh 300 25 80
4 H
AuNdMSUMIRUYARIAIA 300 25 80
Tnigy
dal d‘o g -3
WundmiumsiuvaalIavg 500 22 80
RN
A A, o o 3
WundmiumsiuvaalIava@n 750 19 80
Y v Y
Hunyuiheuadovvaaln 300 25 80
Y '
AUNSMSUMIFUINA A 300 25 80
£ A 2 v
WunlsznouFudiuwvinalug 300 25 80
widoudlasldh
dy d' Qgi L}
WunlsznouFudiuvanan 500 22 80
[} a d 4
15U AINFUDIA
dy A Qy ' <] ]
WunlszneuFudiuvina@n w750 19 80
A ] J
10 INTANN
dy A Qy 1 <
WunlsgnouFudruvina@nuin - 1,000 16 80
ADINIANUBIDIANTIN 1TU

4 [V 1
9Un3alu1N3 1AM
woanageunau luih 1,500 16 80
ad a o’d'g) =\ [ 1
araNNIoUAFNABINNTUT LA
QAEHNIINTIAD Haow)atiy

P Y
g Tun 1 50 28 20
UNY YUY lane 100 25 20
ds' A A a 4 o (%
WUNWTeuNNNNIIT Mg 200 25 20
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g lux UGR, R HINYIYA
m a Q
U ]
Wunanua lane 200 25 80
Y v
Wunway Tang 200 25 80
unuvias lane 200 25 80
Y v
AuNDoANUN 200 25 80
ASJ d' d‘ % 1
NUNAT99NITvian lan 200 25 80
dy d' 1 9 A
NuNviaedIwilo 300 25 80
dy A 1 Y a 4
Wunvias lanzdrenun 300 25 80
Y v
NuNRUUIaa 500 22 80
QATNHNIINNGS Wade
Y v
NUNAAERDNINSINADY 1,500 16 90
Y v
NUNNAAAUTOUINSINADE 1,000 16 90
tﬂy d‘ a a 9 A
WUNHANUIRNIANEID 1,500 16 80
b v )
NUNNAAUITNIAI8IATDIINT 500 19 80
QATHNIINEGN O 30
Y v
NuNvUDIE Aaaenaum 300 25 80
Y v
NUNFALITS 300 25 80
Y v
Wundn o1 3 300 25 80
AUNATINTA B 750 19 80
QAT INNITNATOINIA
Y v
Hunvumeiagay 200 25 40
Y v
WuNanvTANIIA 300 25 80
Y v 1
NUNAALAY 1D TAT 10T 09111 500 22 80
Y v Y v
WA nFUaIU 500 22 80  QUUANT0E1961 4,000K
Y v
Nundoudania 500 2 80
Y 1
HUNATIAOUAUNIN 1,000 19 80
Y v 1
Hunas o Dd 1,000 16 90  QUNUYNADEIA 4,000K
P A o
WuNsznounsoaniia 500 22 80
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gmlux UGR, R, HINEIH)
gaanvinssunsgilane
Open die forging 200 25 60
Drop forging welding cold forming 300 25 60
aunseasns i lideamsai 300 22 60
az1eA ARANAIA > 0-1 W
AuAseInINdeamsnnuazidea 500 19 60
MAANAIA < 0-1 U,
fufiasavae 750 19 60
fiuii 30 A9ann o 300 25 60
fufiianTanenn > 5w, 200 25 60
fufivauTanzang < 5 300 22 60
fufivaaann fidane 750 19 60
ﬁuﬁﬂﬁzﬂawﬁudaumm@imj 200 25 80
fufidsznourudiuinanans 300 25 80
fufiszrousudiunadn 500 22 80
fufidszrousudinadn waz 750 19 80
51902108
ﬁyuﬁa;uﬁ’mz?f 300 25 80
fufianudaiii indeud 750 25 80
fuftaeiuidly famsdmsy 1,000 19 80  flesriumailsingmsal
1n30asnTULIAEN dlnlualnin

(Stroboscopic)

QANHNIINNIZAY
fufithudonsza 200 25 80
fufinaanszany 300 25 80
fudidhuay lnialal 500 22 60
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g lux UGR, R HAETiE)
m a Q
QAMHNITNMIANN
9 [ [
wuin ) sudandon fuyuou 500 19 80
NIZATY
dy A 1A 4
WU URLN 500 19 80
dy A 1 a 4
NUNANUAINUNYN 1,000 19 80
A A =
Nunasaeud 1,500 16 80
Y H
WuRanuawan 2,000 16 80
QATNHNIINHADMIHAN
& Ady 1a o 2 v o
Aun lutimsdyas lun 50 28 20 @numuanuilasass
<} 1w
AITUOUA AU
ﬁy d‘d‘d 3 L C
AwunAImsdgas llinlutesin 150 28 40
dy d‘d‘d 2
HunAIMsdyas lluaaeanal 200 25 80
A Aa d v Y
Wuiny SLAB 50 28 20 @numuanuilasass
] 1T W
AITUBUA AU
A 4
Huneviaou 200 25 20
dy A 1 v A 3
Hunvuoe da Saman 300 25 40
9 v
WUNUTO NUAIDANMIHAR 300 22 80
Y H
WUNNATOUAILAUATNIN 500 22 80
o 1 = Y v
g lusAvuas 50 28 20 @numuanuilasaso
] 1w
AITUDUH AU
QAT IHNIINNDA
g
Wyl 200 25 60
dy d‘ 1 v A =2
Wuiues 4n Sa Asthe 300 22 80
Y I
Wuniludie nef onA 500 22 80
dy A v o =
Wundy on inazidea 750 22 90
Y 1 v
WuNeALUVAIRAY 750 22 90  QUUYNADEIA 4,000K
A do 9
Wundoudn 500 22 80
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g Lux UGR, R HINENTIA
m a Q
A A v
NUNOVLN 100 28 60
dy a A Y 9 A [
NUANUNENAOATDIINT 500 25 80
dy A o 1 9
NUANY paveu 1,000 19 80
dy A S 9 Aag [ o'
NUNATINADVA AUNINAN 1,000 16 90  QUUYNTDEIA 4,000K
£ A y & do I o
NuNFousuANURGaEUN 1 500 22 80
9 v v
Wunegouri 1,500 19 90  QMUNNTDHNA 4,000K
d
QAAHNIINIOUUA
dal d' v @ J
NuUNUAID52noUITDIUA 500 22 80
da' d‘ 1 = A A w
NUANUT 1NFUT VAN 750 22 80
L 4 " A
NuNanLAI 1,000 16 90
A A a o 9y
nuAraaiiulanossa lasau 1,000 19 80
A A < ¥
WUNATINFAATIGATY 1,000 19 80
=%
SATREGTAY
dy d'o o Y 9
Wundmsug lagansvudn vieen 200 22 80
dy d‘w =+ a Y d‘
wunsunszih@ume  Tu'ladou
Y v
wun
P P v o a1 ° o A A A P
MR Tszndunusaane 200 22 80  AMSUNUNIOADUNUADT
< @
ADVDIY ATINFAUAT 1ABATT 119 TIEA-GD 002
ATIHIITDIAUNI JAATIVHI
AanINg
£ A
NWUNUNTO 200 22 80
Y 1< +H A
voaununsziluaunIg 200 28 80
da' d‘ 9 9 d'oz o [ dy d‘ a 4
NUNAIVANYDINHINTAEIANIY 300 19 80  AMSUNUNIOADUNIUADT

aoany
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ﬂszmmmﬁuﬁuazﬁ%mw

g Lux UGR, R HINENTIA

m a a

NOAIVAVITINININOINA (D) 500 16 80  1.5¥UUMTABIAINNAITIL
amnsonuauliuns 18

o o dy ~
2. MMTUNUNIBABY
a 79 Y
a3 19 TIEA-GD 002
o 4

3. MANAgAILIANIDIN
LANLAA
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NUNNATDUATIVEOUDINFAEIU 500 22 80

NATOUIATOIBUS (AT AT NS

L 4 “

1MALIY NUNFIUFIAIADI
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Y

usa T Adaw) 50 28 40

& A b
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L 4

NUNI950 200 22 80

Sa Tuad
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Nunlagsew 100 25 80

NI uy uniudu anand 300 22 80
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v
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Tfhueaa sl semalne 18 ldanumane 13as

Em

Y
A A A o

1 3
do1na1d &t NuUNKS09AM191U (Task Area) UM U Lux

a

. . . = v ' ! = Ao 9y
1. : Maintained Illuminate HU1YDI TEAUAINVTDITIN (Iﬂﬂlﬂﬁﬂ) ﬂ?ﬂllﬂllfdg

2. UGR,: Limiting Unified Glare Rating 11894 mszauam liauieaininuas
[ . < ~ 9 A a 3 [ < 9 da‘ A
@919 (UGR : Unified Glare Rating) Ngon lagegaiioAaasszuunasanuasondl a iuh

H309a1HaIu

3. R : Minimum Colour Rendering Index ﬁiﬂﬂaﬂ ﬁ%ﬁﬂﬂugﬂéf@ﬂﬂ]@ﬂﬁ (Ra :

a(min)*

v
Y o
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d‘ dd‘d (%
MINWHINT 82 MIszureomalunsanimsisunnzerma

s o s Vo
Qﬂﬂ?ﬁﬂ!ﬂﬁi@]ﬂ‘]ﬁ'fliﬂﬂ Qﬂﬂ'lﬁﬂ“ldﬁ@]ﬂ‘]ﬂillﬁ

GRLHT a0 ADATT1NUAT ADAITIUNAT
(m3 /hr per mz) (CFM / mz)
1. MeasINaUA1 (MuAUrLaU) 2 1.2
2. LERRRIY 2 1.2
3, dninau 2 12
4, A01U0IL DU UIA 2 1.2
5 si?yuamiaﬁsgﬁmmmi 2 1.2
6. wouinlulswsunso o1msya 2 1.2
7. Wolfians 2 1.2
8. udanu 3 1.8
9. anInsag 4 2.4
10. Tsaunsan (u?nm‘ﬁﬁqﬁm ‘”mu@) 4 2.4
1. Wodsou 4 24
12. ADIUVITHITI WY 5 3.0
13. Huasuaie 5 3.0
14, vewlszaw 6 3.6
15. vouh Hosdu 10 59"
16. anufis e nnsuazinesdy (Fog 10 59
SR TSIFEARITT RV R E))
17. Tudndy 11 w3e aau@ane 10 59
18. #04ns2 30 17.7"
19. Tsanenina
- foeau 1y 2 1.2
- Hourndauaziosnnen 8 48
-#ioa lo.@.g. 8 3.0

" Nyosni1 50 CFM %04

” N300 100 CFM

d' a 1 v
Ny ’Jﬁ’JﬂiiiJﬁ’ﬂ'I‘LlLL‘ViQﬂﬁzﬁ/lﬁ]l‘]ﬂﬂjiﬁ/ﬁzﬂﬂ\lﬁ"ljﬂllﬂ (2548)
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“N3AUABAUNAY e TG HINEANNI) ATzALAsInInngl
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v
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war e zamdsainaTuese  Fadszaudsuldsun)asmwnanlug
loe %’]Tm (lo@ hours A-weighted Equivalent Continuous Sound Level) Gfﬂﬁﬂﬂ
Tagden Leq e hr Tasivitaihuasiuam vije dB (A)

“NA3sEAEEY WA ATeiATEAAsIA WA T TEC
b&oe NI IEC o WoaAMzNITNTMITzrNalszmandromaiiallih (Interna-
tional Electrotechnical Commission. IEC)
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1. mlFnelumsiiulyadeasauvinadn (8605)

1.1 szuvlvih

[ J <}
ﬂTi'l\‘iN‘L!'Jﬂ‘ﬁ w1 L!ﬁﬂ\ﬁ'l?nfnﬁﬂﬁﬂﬂqﬂﬁgﬂﬂllﬁﬂﬁQT\iﬁj@QGﬂﬂﬂlﬂ']ﬂlﬁﬂ 8605

o ' a3
Project : SVUTesTILLAIAIIRERUSBUVLIALAN 8605

System : Electical

Material Labor Total
No. Description QTY Unit

Unit Total Unit Total Amount
1 Iﬂuulv\lj:uRST300/l36 4 Tay 1,835 7,340 7,340

PM-5A SMI/MI

2 MANUUNS 4  Job 500 2,000 2,000
3 Fitting (30%) 1 lot 2,202 2,202
Total 1 -3 9,542 2,000 11,542

Overhead & Profit (15%) 1,431 300 1,731
Grand Total 10,973 2,300 13,273

WM 9199951A1 MU IANTAQROASI NUNNUNIUAT (5 IASuae TiswnByan iy

] 1 1 A v A
lisaumaud) wou nuaniug 1 2553
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=S 9 Y ~
1.2 i%ﬂﬂlﬁﬂﬂﬁgﬂﬂuﬁluﬁﬂﬁlﬁﬂu

o A a o 9 dy Y ~
1.2.1 ﬂTﬂWﬁLWNmN%HW@WH HAZAAIIUIWND IUHDUT O

@ 9 Y <3 o
ﬂ151ﬂwu3nﬁ W2 llﬁﬂ\13"]?]’]ﬂ13ﬂﬁ1]ﬂﬁ;\jﬁg‘UUlﬁﬂ\jﬁgﬂ@uw@ugaumu’lﬂlaﬂ 8605 am1UIU

[
o

=
NN

R o = 9 Y ~ <]
Project : qmﬂsuﬂgqszumﬁmﬁxmuwamﬂummmaﬂ 8605

System : Sound System

Material Labour Total
No. Description QTY Unit

Unit Total Unit Total Amount
1 Iddanun2oww 4x8We 7 udu 1,870 13,090 13,090

(32 11313¥9)

2 MAWIUNS 61 m 69 4,209 4,209
3 Aaadwldes 15% 1 lot 1,964 1,964
Total 1-3 15,054 4209 19,263
Overhead & Profit (15%) 2,258 631 2,889
Grand Total 17,312 4,840 22,152

WAEHg 019993101 AWSINTARNEA3 19 ngunNLIUAs (duda lusaumbyanuiy

4

Tuswmvuda) wou nuaius 1 2553
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122 imalasuiaiseu TasludsuaadnuiviEou

a o a ) Yy A < '
AIINNANUHUINN iUo3 uﬁﬂQim1mﬁﬂﬁu1J'3;@5zmJLﬁﬂﬂﬁz%ﬁ)uwmﬁﬁluﬂjmmaﬂ 8605 lliJflﬂ

0 o
TUIUNIN

. [ = 9 Y ~ <3
Project : \1TL!ﬂiﬂﬂqﬂi&ﬂmﬁﬂﬂﬁzﬂ@uﬁ@ﬂﬁEJ‘L!"’U‘LHﬂ!aﬂ 8605

System : Sound System

Material Labour Total
No. Description QTY Unit

Unit Total Unit Total Amount
1 19158 Fabric 40 1 1,900 76,000 76,000

14 CF-700FWM(Fabric)

CF-700FWM

" /ﬁmqu?z(ié‘_
Total 1 76,000 0 76,000
Overhead & Profit (15%) 11,400 0 11,400
Grand Total 87,400 0 87,400

Yy a a o an da J o w .
TN DINOITIAT ATUVIEN Ao Hes 91N (www.KSSFurniture.com) 48/5-6

DUUMYPINAEN Muala1e11 8100VNTIE IHIAUUNYT 11130
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2. mlgoelumsiSuilyadesSauvinanars (0404)
= 9 Y ~
2.1 szuudeseaznouludeaisou
o A a v A (v s o ¥ Y A
2.1.1 imaanymielsuuesa tazaaduanumd luiesou

M51eEINN g4 Leaammsliuleszoudesazfoutoussuanianaig 0404 an

0 Ao
TUIUNIN

F @ = 9) Y =~
Project : QTL!TJ?Uﬂﬁqﬁgﬂmﬁﬁlx‘iﬂzﬂﬁ]uﬂﬁlﬂli‘c’l‘L!"]JLﬂﬂﬂﬁ'N 0404

System : Sound System

Material Labor Total
No. Description QTY Unit
Unit Total Unit Total Amount

1 fUduuesa 20 3. 120x240 30 WEU 500 15,000 15,000

FUANAT(2.88 m’)

2 MU 8 m’ 84 7,056 7,056
3 Fagaunldes 15% 1 ot 2,250 2,250
Total 1 -3 17,250 7,056 24,306

Overhead & Profit (15%) 2,588 1,058 3,646
Grand Total 19,838 8,114 27,952

WM 9199931A1 MUTIATAQROASI NUNNUNIUAT (5 1uae TiswnByan iy

J

Tisaumuuda) wou nuaius 1 2553
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1 v Y
2.1.2 imalasuiaseu TaegludsuandnudviEou

a o a ) Yy .
AIINNANUHUINN fUUS llﬁﬂ\ii1ﬂ1ﬂ151]5'1_|'1J5q\15zlllllﬁﬂ\iﬁz%ﬂuwaﬂliﬂuﬂu']ﬂﬂQWQ 0404 hllla@

0 o
TUIUNIN

. @ = 9 Y =~
Project : qmﬂﬁuﬂ;wzumﬁmﬁzmummﬂummmmq 0404

System : Sound System

Material Labour Total
No. Description QTY Unit

Unit Total Unit Total Amount
1 1f1958U Fabric 80 @3 1,900 40,000 152,000

1 CF-700FWM(Fabric)

CF-700FWM

ﬁ(&b’ﬁ(.

'\_:_ m/'
Total 1 46,000 0 152,000
Overhead & Profit (15%) 22,800 0 22,800
Grand Total 174,800 0 174,800

a a o an Ia J o w .
HNYLYiA falj']\i'ﬂ\ﬁ']ﬂ'l ANUTEN ENATIE T Hes 310a (www.KSSFurniture.com) 48/5-6

DUUMYPINAEN MuaLa1eU1 §1N0VINNTIE IIHIAUUNYT 11130
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3. mlgoglumsiSuilyedeuSauvinalve (0803)
Y ~
3.1 szuusEIngemMaluvinaseu

M3WUINT 96 teaIsIAIMsUSul§eszuUTE LR IMATE IS sUYUIA T1 ] 0803

Project : MsVIgesTIUTZIBOIMAROIEsULIATNY) 0803

System : Ventilation

Material Labour Total
No. Description QTY Unit

Unit Total Unit Total Amount
1 Weauszu18e1NIA Panasonic | a1 1,175 1,175 1,175

34 FV25 RUTI luvia 9.4 117

2 MANHUMNS 1 Job 1,000 1,000 1,000
3 ANIZHII 1 Job 1,000 1,000 1,000
Totall-3 1,175 2,000 3,175

Overhead & Profit (15%) 176 300 476
Grand Total 1,351 2,300 3,651

WEIHA 9199951A1 MU IANTAQROASI NFUNNUNIUAT (5 IAuaa TiswnByan iy

1 1 1 A v A
lisaumuuds) wou nuaniug 1 2553
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