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Abstract

This research evaluated improvement options for the lighting system in lecture rooms in
faculty of science and technology, Thammasat university, Rangsit Centre. The lecture rooms were
surveyed and found that 11 rooms out of 21 rooms did not pass the standards regarding lighting
system. The new lighting system using LED lamps was designed using DIALux program. Two options
were evaluated in this research: option 1 — replacement with LED lamps in all the lecture rooms;
and option 2 - replacement with LED lamps only in the lecture rooms that did not pass the
standards. The energy savings and the environmental benefit in terms of greenhouse gas (GHG)
reductions of each options were evaluated. In addition, an economic feasibility analysis was
conducted to evaluate the practical implementation. The results showed that the energy
conserved were 15,585 kWh/year and 4,914 kWh/year, and the estimated GHG reductions were
8.82 tCO,e/ year and 2.78 tCO,e/ year, for options 1 and option 2 respectively. In addition, both
options were economically feasible with NPV = 387,515 THB and IRR = 96.3 % for option 1, and
NPV = 122,201 THB and IRR = 96.0 % for option 2. The sensitivity analysis showed that the
economic return is more sensitive to the operational hours of the lecture rooms than to the rate
of increase in electricity rate. The implementation will not be economically feasible if the lecture

rooms is used less than 14.5 % of the expected operational hours.
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Table 1 Current status of lighting system in lecture room and designed system by DIALux

room | Room Operating Current lighting system Designed system by DIALux
layout | numbers hours | T5[36 W] | T8 [28 W] | illuminance LED illuminance

[h/year] Qty Qty [Lux] Qty W [Lux]

S301 1263 4 8 275.3 8 18 358

L1 5302 1144.5 a4 8 266.75 8 18 358
S310 1101 4 8 173.5 8 18 358

L2 S303 1211.5 8 16 282.83 10 18 346
L3 S304 1058 5 0 81.8 10 18 379
S305 1216 6 16 147.63 10 18 363

5306 1051 7 15 153.75 10 18 363

5308 1109 8 15 154.54 10 18 363

- S309 1107 8 16 165 10 18 363
S311 1150.5 6 16 178 10 18 363

S312 1064 8 16 174.79 10 18 363

S201 1202.5 0 36 381 18 16 329

5202 1376 0 36 399.86 18 16 329

5203 1382.5 0 36 311.47 18 16 329

L5 5204 1624.5 0 34 420 18 16 329
S210 1679 0 36 356.58 18 16 329

S211 1504 0 24 302.58 18 16 329

S212 1214.5 0 24 371.91 18 16 329

5102 1288.5 0 69 339.62 35 16 319

L6 5103 834 0 67 354.16 35 16 319
5104 1159 0 70 339.62 35 16 319

3.2 N99DNKUUTZUUKASH I A Wemuiamsiuuvaenliueadi (Fuvdau

nInadadianudesaing awnsa lilaslidifAy welslinsenusielassainaanslu
waumemsUiulgsssuulwiuasednadu 2 dagli) iiliaanudesainsmelusiesusseny
LN AD WUINaT 1 Uuusgunsaluasadng m'wummﬁﬁmmgmﬁ' 300 lux [12] gﬂﬁ 2 WEn3
WNos 21 %ea uazuuaadl 2 Uiudssgunsnl  uwudsuazniseenuuuiesussensusasyin 4
uavainsemyviesiliiunaeiinnggiu 11 es  SunuvasnLeadilulsagiesuandlumsed 1
nseonkuuldlusunsu DIALux31ae4 (simulation)

1314



T 28 avvil 7 nsngrAN 2563 Msarsmermansuazmalulad

w B oA
g 8 &

standard criteria

$301 S302 S310 303 S304 S305 S306 S308 S309 S311 S312 S201 S202 S203 S204 S210 S211 S212 S102 S103 S104

g

average illuminance (lux)
o NN
o 88 88 8

& L2 13 4 L5 L6

lecture room
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Table 2 Economic return from the improvement options

Improvement options

IRR | NPV (THB) | Payback period (PB)

Option 1: Implement in all the lecture rooms

96.3 % | 387,515 1 year 25 days

do not pass the criteria

Option 2: Implement only in the lecture rooms that

96.0 % | 122,201 1 year 26 days

350,000 gt

w
=]

300,000
250,000
200,000

NPV (THB)

150,000
100,000 $—

50,000

Increase rate of electricity

—e—optionl —e—option2

Figure 5 NPV at different increase rates of

electricity tariff
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Figure 6 IRR at different increase rates of

electricity tariff
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