NTUST

Hsiao,HorngChingPh.D

hchsiao@mail.ntust.edu.tw
horngchinghsiao@gmail.com

114 11 27


mailto:hchsiao@mail.ntust.edu.tw

Q

NTUST

112

1.2050

3.1
3.2

cC:. C. CC

3.3
3.4
3.5
3.6

HfcE - 1 E

BR—2R /A, T  FE5

BT i ﬁﬁﬁ*ﬁﬁ
i, T4 - ih i, T4 ﬁ@,imm@ >
8" oo |8 mE17E |62 t.rsBoE

BRIRR : 68 2R TEH




NTUST 2 1

Disease & Virus

Energy

Water

Food

Environment

Poverty

Terrorism & War

Education

. Population

10 Democracy vs Demagogue
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2003 6.5 Billion People
2050 810 Billion People

Ref. R.E. Smalley, Energy & Nano Technology
Conference, Rice University, May 3, 2003
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Pumps Fans Air Comp g) ':;lp Conveyors Other

B S EEW | g | WEE L fth
FeWEE | 6.8 21.4 16.8 0 6.2 48.8
B - S
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1. (IEC)
IE13 IE23 IE33 IE43 IES
5 3 ]
2. 185kW3 3 60 Hz3
1800 rpm

IE1 90.5%
IE2 92.4%
IE3 93.6%
IE4 94.5%

1993 7 (30 )

103 11 18
746 1HP 74,600
100HP
105 7 1
101 CNS 14400 IE3

—

(

)-4

U
International Electrotechnical Commission, IEC
2 Pole 4 Pole 6 Pole
60 HZ iEd WERE GE3 W GBS BN
L5 7(%) P n(%) L 7(%)
KW HP pm IE1 IE2 I3 IB4 pm IE1 B2 IE3 IE4 pm IB1 B2 IE3 IE4
0.75 1 74.0 755 77.0 8.5 78.0 815 855 85.5 73.0 80.0 82.5 84.0
L1 15 78.5 825 84.0 85.5 79.0 84.0 865 875 75.0 85.5 815 8.5
1.5 2 810 84.0 855 86.5 BLS 84.0 865 885 77.0 8.5 885 89.5
22 3 815 855 86.5 88.5 83.0 87.5 89.5 91.0 78.5 8715 89.5 90.2
3.0
31 5 84.5 875 88.5 89.5 85.0 87.5 9.5 91.0 83.5 815 89.5 90.2
40
55 15 6.0 885 89.5 90.2 87.0 89.5 91.7 92.4 85.0 89.5 91.0 91.7
75 10 875 89.5 90.2 91.7 81.5 89.5 91.7 92.4 86.0 89.5 91.0 92.4
110 15 875 90.2 91.0 92.4 8.5 910 92.4 93.6 89.0 90.2 91.7 930
150 20 88.5 90.2 910 924 89.5 9L.0 93.0 94.1 §9.5 90.2 91.7 93.0
185 25 89.5 91.0 91.7 93.0 90.5 924 936 94.5 90.2 91.7 93.0 94.1
220 30 89.5 91.0 91.7 93.0 91.0 924 936 94.5 91.0 91.7 93.0 94.1
300 40 90.2 91.7 924 93.6 91.7 930 94,1 95.0 91.7 9.0 94.1 950
370 50 91.5 92.4 93.0 94,1 924 930 04.5 954 917 93.0 94.1 95.0
450 60 3600 91.7 93.0 936 94.5 1800 93.0 936 950 95.4 1200 91.7 9.6 94.5 95.4
550 75 92.4 93.0 93.6 94.5 93.0 94.1 95.4 95.8 92.1 93.6 94.5 954
750 100 93.0 93.6 94.1 95.0 93.2 94.5 95.4 96.2 93.0 4.1 95.0 933
20.0 125 93.0 94.5 95.0 95.4 93.2 94.5 95.4 96.2 93.0 4.1 95.0 95.8
110.0 150 93.0 94.5 95.0 954 93.5 950 05.8 96.2 04,1 95.0 95.8 96.2
132.0
150.0 200 94.1 95.0 954 95.8 94.5 95) 96.2 96.5 94,1 95.0 95.8 96.2
160.0
185.0 250 04,1 95.4 958 96.2 94.5 95.4 96.2 96.5 94,1 95.0 95.8 96.2
200.0
2200 300 04,1 95.4 958 96.2 94.5 95.4 96.2 96.8 94,1 95.0 95.8 96.5
250.0 350 04,1 95.4 958 96.2 94.5 95.4 96.2 96.8 94,1 95.0 95.8 96.5
300.0 400 04,1 95.4 958 96.2 94.5 954 96.2 96.8 84,1 5.0 95.8 96.5
330.0 450 04,1 95.4 958 96.2 94.5 95.4 96.2 96.8 94,1 95.0 95.8 96.5
375.0 500 04,1 55.4 95.3 962 94.5 95.4 96.2 96.8 84,1 95.0 95.8 96.5
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( 2.0 ) (1993 )
150 hp, 2P, CNS 2934 = 90.0%
150 hp, 2P, CNS 14400 = 94.1%
150 hp, 2P, IEC IE3 = 95.0%
(hp) (kW) (%) (%) (kW) (kW) (hrs) (kwh) () () ()
150 111.9 90.0 82 101.92 91.75 8400 856,128 | 1,712,256
150 111.9 94.1 82 97.51 91.75 8400 819,084 | 1,638,168 230,000 3.1
IE 3 150 111.9 95.0 82 96.58 91.75 8400 811,272 | 1,622,544 250,000 2.8
(HEM)
HEM IE 1 IE 3
" 3,731 kgCOze 4,145
379,144 kgCOz2e | 370,040(700 )
3 3 3 5,687,160 kgCO2e |5,550,600(1 )
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IE4 ( 2.84
(hp) (kW) (%) (kW) (kWh) (7)) () (7)) ()
IE 1 25 18.5 90.2 20.5100 164,080 465,987 36,198 Base --
IE 2 25 18.5 91.7 20.1745 161,396 458,365 42,101 17,622 5.52
IE 3 25 18.5 93.0 19.8925 159,140 451,958 48,414 T 14,029 3.45
IE 4 ( ) 25 18.5 94.1 19.6599 157,279 446,674 58,071 T 19,313 3.00
IE 4 ( ) 25 18.5 94.1 19.6599 157,279 446,674 53,726 T 19,313 2.78
* 6P3 60 Hz3 18.5 KW ) IE4
IE3 |E4 < &3
IE3 IE4 3
3 3 3 3 3 3 (

N¢

(@N[



@3

NTUST

© s

Public §afety Smart Buildings

Smart Parking

Sinart Health, O

Open Data

Waste Mahagement

.))

Education

= Traffic Map
’ﬁ . Smart Environment:

pgnetic
ons

=
=5

w

Internét of Things !

AATTTTTITIINNNNN

Gas & Wateg
Leak Petection

Smart Street Lights




@3

NTUST

3.1 _ )
LED j
N A 10%
BEiln 0 0
S BT#ER ﬁ 15 1'9/0
A A30% 3
3
3
J
i ,//
| ,
LED % % LED

26



Q

NTUST

3.1 _ -3
106 3 23 107 5 1
A LED ( ) 4,000 Im
A ( CNS) 1433% 14115 15592
A CNS 15437 (CIE) 703 84 121
3 (Im/W) 110.0
(beam angle) CNS 15497 CNS 15497
10,000Im © 70
Im 10,000im 5,000 * 80
(CRl)* 80 R9>0 0.90
CNS 15594 a

cC. C.C:

LED
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A LED ( 3 ) 4,000 Iny
A ( CNS)1433% 14115 15592 j
A CNS 15437 (CIE) 703 84% 117 121
(2025.12.01 ) “110.0lm/W
" 125.0lm/W ( )
(2025.12.01 ) * 115.0Im/W ( )
60 F(60°sr) / F(total flux) 0.8
1000 97%
3000 95%
i (CR)‘ 80 R9>0 0.99
¥ CNS 15594 A
u 3 3 3 3 J
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111 9 12 113 10 1
A LED ( 3 ) 5,000 Im
A ( CNS) 14335 14115
A CNS 15437 (CIE)70% 84 121
3 (Im/W) * 150.0
(beam angle) CNS 15497 CNS 15497
10,000Im © 70
Im 10,000Im ‘5,000 * 80
{ R9> 0 " 0.90 ,
( CNS 15594 a A 8
u ) ) 3 3 3 Rg3 3
3 3
0 LED 3
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LED 106 3 1
A LED 60 HZ3 AC50V 3 300V
LED | LED B E I
A CNS 15630 ( LED ( 50V
J
2700K, 3000K, 3500K (Im/W) 85.0 [ © 110.0]
4000K, 5000K, 6500K (Im/W) 90.0 | © 120.0,
(I UVO )0 0.005
(I UV9)500, 0.007
1000 97%
3000 95% ‘
i (CRI) * 80 R9>0 0.90
{ CNS 16047A a B
{ ( ) E
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108 08 23 109.09.01
A LED
A ( CNS) 14335 14115
A (CIE)703 84 121
(Im/W) * 125.0
3 (Im/W) * 110.0
(%) 7.0% ~ 14.0%
| o/ 1o 0.65 ~ 0.85
I ( d) d(1/2)Imax -3
80 F (80°sr) / F (total flux) 0.8
V (Flicker index, F1) 00.02 (Percent f 12%
V (CRI) * 80 R9>0 “ 0.90 UGR’ 19.0
V CNS 155924 8
V
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LED 108 6 27 109 7 1
A 3 3 (CNS)
16047
A (CIE) 703 84 121
( 5000K ) (Im/W) 130.0
( 5000K ) (Im/W) 140.0
1.2
1000 97%
3000 95%
V (Flicker index, F1) 00.02 (Percent f I12%c"
V (CRI)© 80 R9>0 0.90 UGR’ 19.0
Vv CNS 160474 4
Vv CNS 16047
\Y 3 3

32

P



wst 2024

LED i BSMI

LED

60x60x35 (mm)
40W / 4000lm
100Im/W Ra>80

)

¢

2020.09.01
LED

60x60Qx65(mm) T5 LED-
22 W [ 3500Im —
160Im/W > 140Im/W g(,.rf“

Ra>80

u :140lm/W Ra> 80
2 u :100lIm/W Ra> 80
u CNS15829/15592
"
T5LED-  ACIN
1220<30x65(mm) 3
20W/3000Im N\
150Im/W > 140Im/W
Ra>80

:120Im/W Ra> 80
CNS15438/15592
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5:00~ 20:00

36



Sunset
3000K

\ WELL Building Standard EML,

V A A || ros Dawn 3500K
Vv A

Vv A meshnetwork

e-50€ {2 5700K -5 . 8 RS
e = HRE 300 Lux BB 500 Lux BE 300 Lux FqE{ 300 Lux ﬁaﬁ' 300 Lux BBRE 300 Lux z
EML 219 EML 240 EML 548 EML 219 EML 219 EML 128 EML 128 EML 42
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