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ABSTRACT

This paper investigated lighting problems and guidelines for improving lighting system
performance for Food and Services Complex lat Khon Kaen University. The building is open for the
university staff and students for 24-hours use. The building has four stories with a total area of
22,000 sg.m. The main function on the ground level is a parking lot. The first to third floors are
canteen, dining areas and rental shops. The initial lighting survey was carried out and the
resultsshowed inadequate lighting and an opportunity to improve lighting for the building. A study
composes of two main parts: (1) a study on the exiting lighting conditions by a field survey study
and a set of lighting simulations run by Dialux 4.13 program. Lighting under various lighting conditions:
daylighting; artificial lighting; and mixed lighting were systematically examined; and (2) the mean
illuminance values of zones on each floor were calculated and compared with lighting standards.
Design improvements and lighting retrofit guidelines were then suggested. The results show that
daylighting alone is enough to provide adequate amounts of light on each zone except some areas
on the second floor. Moreover, rearranging luminaire controls to associate with daylight distribution
is possible and will improve lighting system efficacy for the building. At night time, the illuminance
levels are inadequate. Additional 114 lighting fixtures and lamp restorations will make the illuminance
levels meet the standards quantitatively. The quality aspects could be addressed with these
following subjects: improving lighting system equipment such as lamp and fixture; managing
occupying time for the third floor to close at 19:00-7:00 hours to lessen energy use; and applying
photovoltaic system on the south-side roof. A set of 64- 300 watt solar panels are proposed to
install for directly use in lighting fixtures on the ground floor and the first floor in the zones that
require artificial lighting in total of 226 luminaires, and for use in 78-watt wall fans for 19 units for

at least five hours during the daytime.
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2 viaen
- duit 1 ialaudiAngds Fluorescent T5 42 G13 -2 wiaon? s1uau 22 anslasluiuiilou N
uag W uag 1Ay High Bay #ifl Luminaire luminous flux: 9,000 lumenduiu 12 Aalau
- $uit 2 isleuiidnga LED T5 49 G13 -2 vaon s1uau 22 mdasluleu N W uay S1
- $uit 3 isleufianga LED T5 42 G13 -2 vaen s1uau 70 mdlasluleu N E S wag Wi
swdunslauiinadafufndu 114 AlANLATINTIWIUMITANNAINITUTUUTE Wiy 690
aslALHaNTSTABIRANLAIRAE LT (E ) nasanmsusulssianslusuasiden fuanslunsnsdi 5-8
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UINTFIUAMUEI dnmiagiu U3U 1-geuviaen | U3U 2-iuviaen | UFU 3- Usuiiialesln
uazlaude Uy 2 viaen
Zone | Visual |E ()| E (&) WU E () WU E_ (%) W | E (0| Husnasgiu
Task INIFIY WINTFIY WINTFIU LE9EDS
BE9EI9 LE9EI9 LE9EI9
All fivensn 50 24 laiu 26 Talu 50 A - -
Center |fivensn 50 24 Talu 26 Talru 50 WU - -

b nsdenmslenuavauant® 81995910 Philips Product Selector msthlulfsmuaiamnlsianansammalauuazvaon
el TimsUSanamdnduasadng Alldarnanalas (Luminaire luminous flux) Tun1sufuuss

2 Ydunamasainaaslag (Luminaire luminous flux) AU 3,234 lumen wazUSunauasilaainmasnli 2 vasa (Lamp
luminous flux) W1 4,900 lumen Taglunisassdontdlau PHILIPS TCS165 2xTL5-28W Philips Lighting (2017).
Philips Product Selector 5.2.9.17. Eindhoven, Philips Lighting Holding B.V.
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A9190 7 ANENRaY (E ) 109tuf 2 Tunainansdil naukasnadn1suSuSEUUBENEI 1ML unaud
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Aualy
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wazlaude Tou N W uaz S Tou N W uaz S
Zone | Visual |E (X | E (&) WU E_ (X WU E (&) WU E_ (&) WU
Task 1T 1IANTFIU 1IATFU 1IN
GG GG GG LE9EI9
N | muewns | 200 | 1540 | ladsinu | 1580 | ladew | 161.0 | i | 2150 A
S1 | mwewns | 200 | 154.0 | ladehw | 163.0 | Lk | 168.0 | el | 222.0 A
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E1l Jula 50 92.0 NI 100.0 NI 99.0 WU 101.0 N
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NW | 99Lhiu 50 127.0 N 128.0 N 126.0 N1 127.0 WU
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Zone | Visual Task HIAIIULANE T Lﬂﬂﬂ’)ﬂiﬂu%{!fﬂ;ﬂu Daylight Zone mmgﬂuuaaa'jw
0 E_(b) E_(X)

N IUDINIT 200 2575 209.0 N1U
S1 NIUBIRT 200 261.8 228.0 W
W MUDINT 200 3138 256.8 W
E1 Fula 50 123.3 107.5 K
E2 N9LAY 50 276.5 268.3 i
52 Madiu 50 4,336.0 4,334.8 WU
SW ENE 50 1,943.8 1,941.8 B
NW NLAU 50 477.0 475.5 U
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Fwde 147 Tau LFTelududl 3 vmnTaitud deRosanfindsswestaud 61¥nd fauanunsaUsevdn
wasuaslUlaviy 147x9x61=80,703 Sad 4lus isewiniu 80.7 mhesou WeResamdsnuiiannse
anadldlu 1 euwiniu 80.7x30=2,421 wiheseliou WoAnaAlniwingy 5 vmsewiae asvilwlsends
Abangluszuvashulawinnu 2,421x5=12,105 unsieifiou

. nsAnsaundleaadiioannislindnulussuulniiuaseadng

msldmdsmilussuunasainsesenmsTniunsaasaundsaeas tietonanndsnuluii
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Fauundaneuiidldd 2 dau auin 0x8 Was war 6x16 WAs awnsaRnsuiulyaeastiEnISHAR
nsvugliihfidaunausiu 1x2wns sannseualiildunuay 300 506 16 $1uru 16 uay 48 Wil THuveun
64 wiu sananslunmd 13uassensadifu wiswUasidslniih (nverter) fisofuszuulniihaes
nslatihdaugiinie Taeldiedesuszananadadyaa Phase Shift Sine Wave vesia3osudasidslyifin
T#ilgnAau (Sine wave) uaz sauUliih (Cycle) mssfufuvsszuunslii Wuuaelidlososani
sruulihuasanavesonmsiieldnusuiulutisainansiu

wdnnseghsiglunsAunamdnuildanundvawadifndsuumdannd e Gufiu
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Sag nanraslasan 19,200 ag mnAeUszasAUeLReT 80% vllendsauldaie 15,360 Tas Auady
YoasLaIengTaIu 5 Talussou aunsandalniiile 76,800 Snd drlusse Ty warlu 1 Falusiianunse
wannszualniinlg azvhlianunsa Selwliiunslaudildvasn T5- 28 Sadsuiu 2 vaendelau Fainns
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nanaeiu ﬂ"wmumﬂﬂmé’qmﬂmiﬂ%‘uﬂqaLLazﬁﬂmsLﬁmLawnzTu%uﬁaamﬁaLLaz Fuil 1 fuau 292
anlay Weandurunislauiiadmdu Daylight zone szwdes undauiideadaldnulunanaisiuves
fonsauazdud 1 Wiy 226 andlau Aszanunsoldndenuanundeamadiaassiiitelrauainun
oPstuiivensouas duit 1 1Wethedios 5 dalus Tu 1 Su dufimde 251-226= 25 mdandilailaldann
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18NS U 3711 (UMW) U310 (UN)

PV Panel 300W 64 7,000.00 448,000.00
Inverter Ongrid Connected 3 Phase- 17Kw 1 93,000.00 93,000.00
Inverter Ongrid Connected 3 Phase- 20Kw 1 115,000.00 115,000.00
Breaker, Surge protection, ground system 1 20,000.00 20,000.00
Mounting, fixer device 1 96,000.00 96,000.00
Cable and accessories 1 95,000.00 95,000.00
Installation and commission 1 63,900.00 63,900.00
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