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##5473381925:MAJOR ARCHITECTECTURE
KEYWORD:DAYLIGHTING/ATIFICIAL LIGHTING/MUSEUM
KHAMVONG VANNASERM: LIGHTING DESIGN FOR ROYAL PALACE MUSEUM

IN LUANGPRABANG LAO . PDR ADVISOR Asst.Prof: VORAPAT INKAROJRIT, Ph.D.,108pp

The lighting design is the main component for improving historic building design to support new
valuable uses, especially the changing of function areas to be exhibition rooms or museums. Additionally,
the lighting design also needs to taken into consideration regarding the light condition that allows visitors to
see the exhibit properly and in a maner greater than only adjusting appropriate light quantity and not
damaging the exhibit.

This study focused on the investigation and evaluation of the use of natural light for supporting the
techniques to the National Museum of Luangprabang, Lao PDR. This study determined the uses of natural
light and artificial light in six area of this museum as such the hall, the king living room, the queen living
room, the meeting room, the bad room and the instrument exhibition room. The type of light used was
studied by investigation of the building and the light shine measurement in the exhibition room using Lux
meter. The measurement was conducted on 14, 21 and 28 December, 2555 and measured at 10:00 am and
14:00 pm. The quantity of accumulation light shine at the exhibit was recorded by vertical during 30 days (1-
30th of December, 2555). Then all data was analyzed and compared with the standard (IESNA); the lighting
simulation was also implemented using Dialux 4.10 program and the results of this study aimed to provide
an appropriate use of natural light in the museum.

The results of this study showed that the lighting in exhibition rooms of the historic building is not
appropriate; the surrounding light of the exhibition rooms is also intermittent because the historic building
was not constructed for being the museum since the beginning. The light quantity in historic building is
greater than the standard level when compared to the standard quantity of lighting in the exhibition rooms.
However, there are some rooms that have the light quantity lower than the CIBSE standard and the average
light quantity that accumulates in exhibit per hour is also greater than the standards. In addition, the light
sensitive exhibit has been destroyed by lighting and occurred in all most the exhibition rooms. Moreover, the
medium and low light sensitive exhibits are exhibited together which would be difficult to manage the
lighting. Therefore, this study recommends improving the lighting in exhibition rooms by considering the
standard quantity level and decreases the lighting quantity and the accumulation light in exhibit by using the
light supply technic. The windows, doors and other open sites should be improved by using the light filter
film or blinds for allowing the nature light and aiming to save the traditional architecture in long period. This
also helps the visitors to see the exhibit clearly and know how important or the meaning of the concerned
exhibit easily.

Depaarment :....... Architecture....... Student’s Signature: ..........ccooiiii

Field of Study :....Architecture........ AViSOr's Signature: ........coooveiiiiiii
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2.3.2.2 NSASNAULLLNTEANE (Diffuse Reflection)
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2.3.3  N19&R9HY (Transmission)
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244 MTALEIEINSIURIUAALAAS (Lighting the Display)

Tunsliussluin s i annudnsazineinlluds  ansnsautseandy 4
ANBOUZAD NABILAAITLIIU (Display cases) SMULAAININABINANLAAILUIAA (Flat Displays
on Vertical Surfaces) NNTLAANENTNLIARDNLANALAF (Realistic Environments)LaznN1TLlans

197U 3 B (Three-Dimensional Objects)

2441 NULARINNEDINAVIULAAILWIAY (Flat Displays on Vertical

Surfaces)
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2.4.4.2 NAaRILAASTWIY (Display cases)
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2.4.4.3 Tu9U 3 AR (Thee-Dimensional Object)
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2.4.4.4 MTRAPMIANINLIARANNILANDUASY (Realistic)
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2445 MIIAUAAITIAGIY (Multipurpose or temporary exhibition gallerie
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2.5.1.2 WAIAINWRNIZUSLI (Localized Lighting)
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251.3 waEIanWIz? (Local Lighting)
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2.6 N9AYSNETUIU (Conservation)
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neasuaslulszauasuiingenAanszanNe AUULAIATIANUANEITNTNE  UAAARINIDILAIANTY
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naan e il lilasanaan MdaanssnuiuiuinIaRaAsineMga 111 UADADLLALLAZ LTL6

q

o

(Frviisanu  uazailalaw)  AEaurseeenuuinnauasiall dmduunasnfinugs
dszinn vaaandlar vaaswneaalas naanmaiads uaznaaangaasarud azliliuniegd

daninlalalangs Auanslumngain 2.1

;19797 2.1 Ansnuanepnidaaniilalanlunaen dszinnsinge

LAANILHALAY UV(uw/Im) UV(%)
nanAAULNULIAALEUE Incandescent , PAR38 75,67 14,17
MR16 ; tungsten-halogen, dicroic, aluminized 36-95 0.9-1.9
naanlganisdiaud Range lowest-hight 80-280 2.0-8.3
Typical F40RE730 , FAORE830 130-140 34,46
LANETTNTNR Overcast sky (6500K) outdoors 540 12.0
Overcast sky throught glass 410 9.5
Skylight+Sunlight (5500K) outdoors 350 8.3
Skylight+Sunlight throught glass 275 6.7
uaam LED 240-400 -

#131: IESNA .The IESNA Lighting Handbook Reference & Application ,(U.S.A.: Publication
Department IESNA ,2000c)

2.6.1 NMTAAAMNLREMNLAURITUINUANNUES (Reduce the damaging effects)
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2.6.1.1 mMsanUsunusidaanstalaian

'
o =

- M¥dandeqilariinfiuuasnseanunaanLiaLasisedannaunsn e

q

o o o

dussasans o laam

o a o

al s dl v ' I [ a all o e
- AANANNIDILAINNUIFNG ‘VI?@‘VIZNﬁWTuﬂﬂaﬂsﬁU?Q@ﬂ@m?q1QIﬂLZW]

)

- FAAUNTa9As visaNamasRutinafalan

- wanMuaanlndaesf@sansinlnlaiamnan
2.6.1.2 NM19aAUTNIUAMNADIRINNTUINU

= o o o ¥ | oA

LW@WJ’]N‘]J@@@I\EI"II@QQQQ@LL@E’N N3 WLTNN LA NAAN AT NN AN
o Q” d‘ o (=1 o d' o o -dl o =K =K 4‘ ' -:II ! ag/ a
ﬂuﬂimmmmuw@mmemuﬂ%wm;ﬂmwmsmuqm UANANNLANAINNADIT RN UATH AN

v = b dl 1 1 Q” =2 v 1 all
50U Lazfdsanit lilalanineAnudeuneAaTinn QQﬁQ?ﬂQUﬂNiﬁ@EﬂIiML@‘N’WﬂAVIL‘VIN’W@N

MINNIRTFIULRS CIBSE RNmun
2.6.1.3 NNSAATEUSLIAIREANLUNST LA LA ATUINY

v 1
FrezNAATANGIAR I HLauNTuNe AN ae AT AN

q
1 4

Youusriwes CIBSE uenanmiufeitadeifinasean mine Hun anmuadenlngseuviclu
Heedauans uazieafusnTuey FBNNIRUATIEN LL@:ﬁsmmﬁmﬁmﬂm"ﬂumuﬂs:ﬂ@mm
T Inusiniuiladefidfyseniseuinifisesnauny Wy nsliirnadesadnafiadnileds
TUATVBIUAIANETNTDINAY Bz ATedln UszinndanuazTddaninloTalan anuun uazanw
amdudslsn  dewasiensuanenesiuuA TR AA AN sietieeiull
uafi waznsihuilen nisnaen uwaziseneil nosunInussesnyse n1slasnssn n1einang
ARLIMUGTIN LATNIITENIINAMNALMIENINILNIN NFYATA NITNTLUNN UASNITUANTNRN
10 fuandedidng dfrunauatwanuuas e wazun muv%wﬁumﬁwmj

v v
agalafimulunisinmauaudnuansiag luanmianiiupasinigingneanu

AUy IEAZIRY A TUNIIATNATIAIN LATATIRANINYDITUINUREINANLANE

1% s a

2.6.2 NS IALAIAINNDIANTNADISNEIFNIWLAN LI LANNTUS IR e uuT N b das

Tumanzaununumsldasluidaqiiy

Tunisunanaslssdmrani Insdselugansaznisldaueiaisidaeuulas
TfinsusieaaanaasiuianssuBnqadaunnaieinmanmnisannlnansss RGN

anasuaznsliunlasunsdauliinauauassdanislfouluiagivhiniesiy  Tudouaesnis



22

BANUULKAIATNATIANTNINLTTIAUANS] 1w N iswasadnadinllluanang udeusn

b4

NHAEDLDINBAZA1IIANAULNNIIATIZHANNADINT I LAIRINNNIAIUNF N7 URI A 2T

% dl ¥
LL@%@’]M@Q’]M@QE\?’WLW@%’]"II@@@:‘]J

2.7 snoun, NIATFIULAZTAINUUA IUNITRANULUTEULURIAIN
271 MUEUNSURATALAIWBLNDN, mmg’mum%ﬁ’mum

asanuasadnafludeaiulunimmn ldnun 1gaaanieluaiansaiunsnldans
ThatisanyanisliiuasadwnieluenisednamunzanasiluizesdnAtyesege  mwezuenain
Usrlemfifuiunugs  nsliinasddnausnzausaflunindsuasnapnulaansiaseagagsy
v dlq Y o V6 Y = v 1 1 dlo/ a v '3 v
anandeNnA WU ldeansansien  usmilaeuniuiateufunud  Wnsgu uavde

v

fsuasne Fruuasadnslulssmeaa el wrdaslifinnstunssiuaudasadng
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WU Lighting Section Tufiaednuanstiaansuianns

(109) 1147991987 10:00% WAz 14:00 1

5 udgaIaInelaasau (and)

AN | A1 A2 | A3 | Ad | A5 A6 A7 Emin | Emax | Eave
10:00 | 90 | 232 | 221 | 540 | 459 | 1053 | 2266 90 | 2266 | 908
14:00 | 100 | 219 | 268 | 336 | 696 | 651 | 2406 100 | 2406 | 871
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A4 4.11 LAAIANANNARIAd1 N TALLL Lighting Section lutiasdaudasiiasiuuani&num

F9m11m991981 10:00 1. kAL 14:00 W. WBTUA 14 5.7 2555

Su1pnudasaIslangsay (and)

IR | A1 A2 A3 A4 A5 | Emin | Emax | Eave

10:00 | 163 | 151 | 172 | 153 | 151 151 172 | 158

14:00 | 199 | 183 | 201 | 184 | 175 | 175 201 188
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4.3.2.1.3 NANISIAAIMNAINNNDINDINGELS4
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AN 4.12 LaAIANANNARIAd19NdALLY Lighting Section lutiaednuananszissludaanan

10:00 ez 14:00 W

Bunuanudassinglnesay (and)

Na1 | A1 | A2 | AB | A4 | A5 | Emin | Emax | Eave

10:00 | 110 | 127 | 185 | 152 | 116 | 110 185 | 138

14:00 | 128 | 156 | 225 | 178 | 132 | 128 225 | 164

1981 | B1 | B2 | B3 | B4 | B5 | Emin | Emax | Eave

10:00 | 25 24 23 23 21 21 25 23

14:00 | 29 25 24 26 28 24 29 26

tina1 | C1 | C2 | C3 | C4 | C5 | Emin | Emax | Eave

10:00 | 112 | 125 | 130 | 127 | 111 111 130 | 125

14:00 | 124 | 148 | 198 | 154 | 123 | 123 225 | 155
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- 1400

A £ T

A5 Ad A3 A2 Al

AINT 4.31  ANNLANFANNT89 N LANANdRIdd19n e TuTiaariaans s 199401 B

321919 10:00 Wa¥14:00 U

—o—10:00 —gg—1400

A5 Ad A3 A2 Al

AINT 4.32 ANNBLANANNT9LBNIUANANARIdI19N e ludiaefiaansz e C

321919 10:00 Waz14:00 U

R399 4.13 LAAYANANNABIATNNTAKLY Lighting Section Tutiasdnuanansslsaludaanan

10:00 ua 14:00 U

Su1pnudasgInslanagsay (and)

IRT | A1 | A2 | A3 | A4 | A5 | A5 | A7 | A8 | A9 | A10 | A11 | A12 | A13 | E E

min max

10:00 | 265 | 137 | 85 |52 |34 |24 |44 |24 | 38| 76 | 112 | 225 | 396 | 24 | 396

14:00 | 430 | 250 | 176 | 95 | 54 | 35 | 45 | 34 | 48 | 86 | 125 | 198 | 295 | 34 | 430
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4.3.2.1.4 NANISIAAIMNAINNDISULUNNSENLUR
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A9 4.14 UAASANAINNARIAINNTALLL Lighting Section TufiaednuanaiinafuLannesuua

119919481 10:00 LAz 14:00 Ta4 289947 28 5.0 2555

Funapnudgasdinelnesay (ant)

A1 | A1 | A2 | AB | A | A5 | A6 | A7 | A8 | A9 | Emin | Emax | Eave

10:00 | 117 | 120 | 116 | 123 | 139 | 145 | 155 | 160 | 174 | 116 174 | 139

14:00 | 134 | 138 | 164 | 160 | 173 | 184 | 234 | 256 | 298 | 134 298 | 193

00 lux
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o

A7 4.15 LaAIANANNARIAdeTALLL Lighting Section HaIAALAAINRILTINIENMNTIR

SursaudasgIelaasau (and)

789 | A1 | A2 A3 A4 A5 | Emin | Emax | Eave

A | 27| 52 | 62 | 57 | 48 27 62 49
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AN97199 4.16 LAAIANANNABIAI1NTALLIL Lighting Section HRIAALARAILATAIAUGT

USursaudasgIelaasau (and)

7#aq | A1 | A2 A3 A4 A5 | Emin | Emax | Eave

B [ 48] 30 | 50 | 44 | 50 30 50 44
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1. UFN1un®s (Luminous Flux, @)
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2. UszANBHAADILAY (Luminous Efficacy, N)
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3. AAMNLANLAS (Luminous Intensity, 1)
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5. A9INA149 (Luminance, L)
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6. n19E=VauU (Reflection)
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7. ANUszAvEnIsazyauLaI1aIidn (Reflectance, p)
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