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2020

2 2001
1,500 7~8%
3 2002 8 13
113
5,000
8,000 348kWh/m’.y
149 kWh/m’.y 2.3 1,441
737 197 /kWh 4 113
16 8.3

1759.09 0.47% 1 10%
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(

)

)

2-1
2,000~4,000  (

20
2-1
20~30 ( ) 3,000
100,000
10,000 40
2,000 ~20,000 20
400 1.2
0.3
[5]
2002 8
113
83 73%
1. 27 23.9%
2. 21 18.6%
3. B&Q 13 11.5%
4, 14 12.4%
3. 8 7.1%




2-2

1 27 23.9%
2 21 18.6%
3 B&Q KINGFISHER PLC( ) 13 11.5%
4 CASINO 14 12.4%
5 (MAKRO) 8 7.1%
6 9 8.0%
7 6 5.3%
8 HOMAX 4 3.5%
9 COSTCO 3 2.7%
10 3 2.7%
11 TESCO 2 1.8%
12 2 1.8%
13 1 0.9%
113 100.0%
2002/8/16 4
()
91 4
15,462m> 5,000
25,875m> 8,000 2-1
66%
13
1,000 kW
1,502kW 3-2
1,441 1.97 737
113 17 kW 8.3
16 2001 1
1759.09 0.47%
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45,000
40,000 Py
22

35,000
~ ) [ ]
S 30,000
o/

25,000

[}
20,000 L U
°
15,000 ® |
4 ° ° L4
10,000 7 ) L L (25878m2,15462m2)
o
5,000 ® e L
- 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000
(m2)
6
2-1
2002 4 6 3
(2001 ) 1,500 7~8%
25% 21.2%
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3-1

B&Q
1.
400~750RT 13
2.
(1) 36Wx2  40Wx2  110Wx2
2) 110Wx2

(3) 170W  400W

(4) 6,700K
9:00 22:00
13
3. 90hp~150hp
24
4, 80hp~150hp

24



3-1

200RT*3 110W +170W 30hp*3  2Ohp*4
40W*2
750RT-+ 110W 30hp*3  PShp*s
400RT
300RT-+ 400W
240RT
250RT*2 36WF2 36W*2 SRT(9.2kW) 25hp*4
+170W .
200RT*2 | 40W*2 30hp*5  BOhp*s
300RT*2|  400W n A0W  [10hp*2+  [10hp*3+25hp*1
* 250W Dhp*6  [-Shp*3+7.5hp*1
+3hp*1
91
()
3-2
1,221kW 1,188 kW
45% 29% 17% 12%




3-2 ()

m2 m kW kW % % % %

1 27,009 6,200 | 1,500 1,488 | 48.0 | 20.6 16.7 14.8
2 16,874 15,186 | 1,400 1,484 | 48.0 | 30.0 13.0 9.0
3 7,769 7,120 726 622 549 | 371 8.0
4 16,423 5314 999 1,013 | 322 | 336 16.4 17.7
5 40,195 | 21,071 950 1,040 | 36.7 | 33.0 26.6 3.7
6 33,653 12,420 | 1,750 1,478 | 47.7 | 20.0 13.7 18.6
23,654 11,219 1,221 1,188 45 29 17 12

91 6
3-3
2 3
(kWh/m’.y)
3-3

m’ m’ % | kWh/m’y [W/m?| W/m® | W/m* | RT/m* |[W/m*| kW

1 27,009 | 6,200 | 23 243 55| 11 | 115 | 0.10 | 16 | 1,488
2 16,874 | 15,186 | 90 424 88 | 40 | 44 | 0.05 1,484
3 7769 | 7120 | 92 464 80 | 30 | 48 | 0.08 622
4 16,423 | 5,314 | 32 277 62 | 16 | 57 | 0.04 | 17 | 1,013
5 40,195 21,071 | 52 160 26 18 | 0.02 | 7 | 1,040
6 33,653 | 12,420 | 37 254 44 57 | 005 | 8 | 1,478
23,654 | 11,219 304 59 | 19 | 57 | 0.06 | 10 | 1,188

91 6




(

)

3-4 2

5 6 CO, 380 ppm
3-4 492 ppm CO,
800 ppm
3-4 (
2 3)
3-4
CO,
% ppm lux
1 26.0 76 429 900~1000
2 20 70 450 500~1500
3 25 65 456 350~485
4 23~25 55.0 520 800~1050
5 22 65 444 700~900
6 20~24 67 650 650~750
23 66 492
5620m’ 09 00 24 00
22.8kV/380/220V 999k W 250RT X
2 50RT x8 300RT X2
T4kW 37kW 3-5



1700

250RT*2

6x4 24RT

50hp (380V) *3

3x4 12RT

20hp (380V) *3

15hp *4

50hp (380V) *2

50RT*8

300RT*2

56
3-1

26

56%

26%

18%

3-1

18



67

24

3-2

10%

3-2

3-3

160
140
120
100

80

Um

3-2

10



160
140
120
100 §

80

Y

60
40
20

2002/7/19
2002/7/19
2002/7/19
2002/7/19
2002/7/19
2002/7/18
2002/7/18
2002/7/18
2002/7/18
2002/7/18
2002/7117
2002/7/17
2002/7117
2002/7/17
2002/7/16
2002/7/16
2002/7/16
2002/7/16
2002/7/16
2002/7/15
2002/7/15
2002/7/15
2002/7/15

% 200217115
1 2002/7/14
1 20027114
3 200217114

2002/7/14
2002/7/14
2002/7/13
2002/7/13
2002/7/13
2002/7/13
2002/7/13

09:00
04:00
11:00
06:00
01:00
08:00
03:00
10:00
05:00
12:00
07:00
02:00
09:00
04:00
11:00
06:00
01:00
08:00
03:00
10:00
05:00
12:00
07:00
02:00
09:00
04:00
11:00
06:00
01:00
08:00
03:00
10:00
05:00
12:00

3-3

3-4

500000
450000

400000
350000
300000
250000
200000
150000
100000

=

M

4

50000

3-4

11



(

)

1. kWh/m®.y

( % kW/RT
EER COP ) m>) + )
C /)
2. W/m?
( % kW/RT EER COP
) (m?) ( + )
C /)
(kW
kWh) (m’) kWh/m’y W/m’
kWh/m’.y
( 2000/09) 8 4-1
( )

445kWh/m’.y

12



4-1

kWh/m’.y 445 496 348 501
kWh/m”.y 1097 1113 1001 1233
kWh/m’.y 1757 1704 1865 1767
kWh/m’.y 1037 976 867 1338
P49 5
4-2 6 22
(22 )
348 kWh/m’.y 72 W/m®
(22 )
564 kWh/m’.y 118 W/m®
kWh/m’.y
72W/m* 88 33
) 91.5W/m’ 20%

kWh/m’y  W/m’

4-1 4-2 4-1 4-2 kWh/m’y  W/m’

13




4-2

) (2) 3) “4)

( m? m® | kWH/mly | Wm? | kWH/mly | Wim? | kW KW | kWH/ % | /kWh /
1 27,009 6,200 243 55 1059 | 240 1,500 1,488 | 6,566,680 | 97 2.03 | 1,331.4
2 16,874 | 15,186 424 88 471 98 1,400 1,484 | 7,156,900 |100 1.90 | 1,359.8
3 7,769 7,120 464 80 506 87 726 622 | 3,606,000 | 99 1.86 670.0
4 16,423 5314 277 62 855 | 191 999 1,013 | 4,544,000 | 97 1.98 899.2
5 40,195 | 21,071 160 26 305 49 950 1,040 | 6,425,500 | 97 1.73 | 1,110.6
6 33,653 | 12,420 254 44 688 | 119 1,750 1,478 | 8,540,000 | 96 1.86 | 1,591.0

23,654 | 11,219 304 59 647 | 131 1221 1188 | 6,139,847 | 98 189 | 1160.3
= 25,875 | 15,462 348 72 564 | 118 1433 1502 | 7,371,008 | 97 1.94 | 14415
1. (1)kWh/m?.yr kWh/y + m’
2. (2)kWh/m?.yr kWh/y + m’
3, (3)W/m”. KWx1,000W/kW+ m’
4 (4)W/m’. kWx1,000W/kW+= m’
5. .22 (kWh/m>y W/m?) 22

kWh/m?.yr

14




900

800
—— KWH/m2 .Y 223
700 - W/m2 f\
600 % 625
500 [
400
300 [
200
100 |
0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
2 2
4-1 KWh/mly  W/m?)
1200
—— KWH/m2.Y K 1059
1000 . W/m2

K 855

800

\774 81 /\774
600 597

735
A t
\/739
504 487 U499 \44506
489
400 | 41
349 369
306 305
200 |
119
0 L L L L
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
2 2
4-2 (kWh/m".y W/m®)

15




(

(

)

)

33

19W/m’
57W/m>  16m*/RT
10W/m’
4-3
25 W/m®
4-3
Maximum lighting power budget
Type of usage (Watts/m?)

Offices 15
Classrooms 15
Lecture theatres 15
Auditoriums / Concert halls 10
Shops / Supermarkets / Departmental stores

(including general, accent & display lighting) 25
Restaurants 15
Lobbies / Atriums / Concourse 10
Stairs / Corridors 10
Car Parks 5
Electronic manufacturing and fine detail/Assembly

industries 20
Medium and heavy industries 15
Warehouses / Storage areas 10

(PL100-357) 1992

(PL102-486)

16

1988




(BEF)

(1m/W)
(CRI)
(building area method,
4-4 (Retail) 20W/m’
ASHARE 90.1 9 10
4-4 ( ) ASHARE 90.1 (1999 )
(This 1s Table 9.3.1.1 n the Standard)
Lighting Power Lighting Power
Density Densty
Building Type (W/ft3)  (W/m?2) Building Type (W/ft2)  (W/m?)
Automotive Facility 15 16 Museum 1.6 17
Convention Center 14 15  Office 13 14
Court House 1.4 15 Parking Garage 0.3 3
Dining: Bar 1.5 16 Penitentiary 1.2 13
Lounge/Leisure
Dining: Cafeteria/Fast 1.8 19 Petforming Arts 1.5 16
Food Theater
Dining; Family 1.9 20 Police/Fire Station 1.3 14
Dormitory 15 16 Post Office 1.6 17
Exercise Center 1.4 15 Religious Building 2.2 24
Gymnasium 1.7 18 Retai 19 20
Hospital /Health Care 1.6 17 School/University 1.5 16
Hotel 1.7 18  Sports Arena 15 16
Library 15 16 Town Hall 14 15
Manufacturing Facility 2.2 24 Transportation 12 13
Motel 2.0 22 Warchouse 1.2 13
Motion Picture Theater 1.6 17 Workshop 17 18
Multi-Family 1.0 11

17
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)

1999

4.5
4-6
4-7

4-9
4-10
4-11
4-12
4-13

3

2000

2005

18
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CNS2725 CNS3615  CNS14464
(EER) (EER)
kcal/h-W
(Btu/h-W)
2.44(9.68) 2.84
( 3kW) 91
1
3.17(12.58) 3.69 1
(1) CNS2725 ( 84 12 21
(EER) (kcal/h)
(W) 95%
) CNS3615 ( 89 10 24 )
CNS14464 ( 89 10
24 ) (EER) T1
(W) (W)
95%

19




( 3kW ) CNS3615
CNS3615 CNS14464
(EER) (EER)
CNS3615 | CNS3615 keal/h-W
CNS14464 (Btwh-W)
2,000kcal/h 2.3kW 2.33(9.24) 2.71
(60Hz)
2,000 kcal/h
2.3kW 2.38(9.44) 2.77
3,550 kcal/h | 4.1kW (60Hz) 91
1
3,550 kcal/h 4.1kW 2.24(8.89.) 2.60
(60Hz) 1
3,550kcal/h | 4.1kW 2.55(10.12) 2.97
(60Hz) 2.38(9.44) 2.77
3,550 keal/h 4.1kW 2.35(9.32) 2.73
(60Hz)
(1) CNS3615 ( 84 12 21 )
(EER) (kcal/h)
W) 95%
?) CNS3615 ( 8 10 24 ) CNS14464
( 8 10 24 )
(EER) Tl (W)
(W) 95%

20



4-7

(COP) (CoP)
(EER) (EER)
kcal/h-W kcal/h-W
<150RT 3.50 4.07 3.83 4.45
I150RT 3.60 4.19 421 4.90
500RT
>500RT 4.00 4.65 473 5.55
<I50RT 430 5.00 430 5.00
I50RT 477 5.55 477 5.55
<300RT
300RT 477 5.55 5.25 6.10
2.40 2.79 2.40 2.79
(1) (EER) CNS 12575 CNS 12812
(kcal/h) (W)
5%
@) (COP)= o+ () 1.163EER 1RT( Y=3,024kcal/h




4-8

(Im/W)
N-EX W.-EX,
W D N(CW) | WW.W | D-EX (CW-EX) | W.W-EX
10 10 44 45 47 45 50 53
15 11~15 48 52 55 59 63 65
20 16~20 60 67 71 71 74 77
30 21~30 63 70 74 76 80 84
40 31~40 72 78 81 84 88 90
20 20,18 45 47 50 51 53 57
22 22,19 | 45 47 50 51 53 57 |90
30 30,28 47 52 55 57 58 60
32 32,30 53 56 59 65 67 69 1
40 40,38 63 68 72 70 77 81
20 16,20 55 68 71 62 71 74 1
40 31~40 75 76 77 75 81 84
60 51~60 62 67 72 67 72 75
110 100~110 | 80 82 86 85 87 91
(Ra) 69 67 50 80
1. CNS691 ( )
2. CNS10839 (D 5700~7100K
(CW  4600~5400K) (W 3900~4500K) (WW  3200~3700K)
(EX)
3. (Im) (W)
CNS3936 ( )
4. 95%
5. (Ra>95%
)
6. CIE13.3 method of measuring and specifying colour rendering
properties of light sources
7. (D 4600~5400K) (CW  4600~5400K)
(L 2600~3150K) W

3900~4500K)

22




4-9

(W)
110V 220V (%)
1 FL10W 5 7 90
2 FL15W 5 7 90
3 FL20W 5 7 90
4 FL30W 11 8 90
5 FCL30W 8.5 10.5 90
6 FL4OW 11 7 90
1 FLR20W 13 14 90
FLR20W
2 W 15 16 90
3 FLR4OW 19 19 90
X2
5 FLR60W 24 25 90
6 FLR110W 32 33 90
(D
10%
) FL FCL FLR
3) CNS 3888 45 48 4.9

23




4-10

D
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4-12

10

Lux

300

200

150

100

75

50

30

M

20
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(D
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4-13

91 7
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(2)
(b)
(©)
(d)

(2)

(b)
(c)

(d)

CNS 14466

C )
20

CNS 2926
0.8 1.0

0.015 kih/Kg(

CNS 2926

32W

CIE13.3)

(a)
(b)

(a)

90 Im/W
80

29

1 W

(W)

45%

kWh/Kg(

JIS C9606

(CNS 691

)

CNS 10839



(b) (Im/W)

()
(d) (CNS 691)
(CNS 2450 2061 597 547)
T
smam |#AE (a0 {ﬁm}
& 9 1 T 35 101
T .5 40 1.0°7F
a0 .51
35 O.87
ar i F 40 (R )
=0 0491
Al 087
fal O.87
an 1.1%
120 1.4a
B E =0 e
140 14%
150 R
3 .64
20 .58
23 0.5848
Y 25 0.7
a0 0,73
35 Q.58
40 .31
(a)
(b) (m3/min/W )
()
) (CNS 2450 2061 597 547)

30



(EER) (CNS 3615)
91.01.01
(Kcal/h)
(Kcal/h.W)
2000 2.33 112.68( X1.15)
(60Hz)
2000 3550 2.38 112.74( X1.15)
(60Hz)
3550 2.24 112.58( X1.15)
(60Hz)
2.55 112.93( X1.15)
(60Hz)
3550
2.38 L12.74( X1.15)
(60Hz)
3550 2.35 112.70( X1.15)
(60Hz)
(a)
(b) (EER)
(c) (EER)
(d) (CNS3615)
EER (Kcal/h)/ (W) Kcal/h.

31




(EF) (CNS 2062)
«C )
400 EF [UFEFq X1.15
400 EF [EFqg X1.15
EFq,
400 EF  =V/(0.058V+38.3)
400 EF  =V/(0.054V+35.2)
(@)
(b) (EF)
(©) (EF)
(d) (CNS2062)
(EF)

EF V/Wu( /

WM (kWh/ ) V( ) V Vr KxVg

Vr( ) V()

K 1.56 1.67

1.78
(EF)
1. 7kg/kWh
(a)

32




(b) (EF)

(©) (EF)
(d)
(EF)
EF(kg /kWh) (kg)+ E(kWh/cycle)
E=35+( )X
(%)= +
(%)= +
(EF) (CNS 12492)
1.0 /kWh
(a)
(b) (EF)
() (EF)
(d) (CNS 12492)
(EF)
EF(  /kWh) ( /) (W)x1000+24

33
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(

5.1-1

)

5.1-1
1220kW
11.4kV ~ 22.8kV
220/380V 110/220V 5.1-1
(380V)
(220/380V) ( )(220V) (110/220V)

35



MOF
11.4kV ~ 22.8kV

CB
TR-1 8 TR-1 é TR-3 8 TR-4 PFR
’ 220/380V ’ 220/110V

220/380V | 220/380V

In

5.1-1
()
3%
2% 2% 3%
5%) 3% 1%
2%)
+5% +5% 5.1-1
220V 210V 1.5%

36



(

5.1-2

+5%
+10% +
10% +5%
% 10%
+5%
+10%
6%
6%
(EC-031)77 198 11
)
1.
4
(1) (www.ctcietsc.org.tw)
2) ()
2.

37
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(

)

)

5%

Regulator)

100%

(80 %

5

30kW

1.0(100 %)

38

10 %

(Voltage

20kW



(

)

(1)

)

€)
4

39



5.2

()

40



(

)
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(1)
)
3)
4

42

(CNS)



(

)

40Wx1 40Wx2  20Wx4

6700K

5.2-1

DIY

43

110OWx2

1,000Lux

15%



5.2-1

()
(m) (m) (Lux)
110Wx 40 15 x7 2.0 955
110W x40 16 x5 2.0 1137
110W x24 23 x3 2.0 1006
110W %96 10 x 8 2.0 1125
110Wx 40 26 x 3 2.0 876
TOW %48 10 x 11 1.0 916
(Lux)
TOW X6 1473
110W x8
36Wx12 1118
7T0Wx13 1240
110W x14
40W 1802
()
(m) (m) (Lux)

38Wx 48 22 x 7 1.0 846
X6 18 x 2 5.0 648
X8 8 x7 5.0 673
x11 13x9 5.0 811
12 15 x 10 5.0 598
X9 10x9 5.0 716

44




(

()

(m) (m) (Lux)
40W x54 12 x7 1.8 830
40W x54 16 x5 1.8 983
40W x72 13 x9 1.8 1160
40W x68 11 x6 1.5 1924
40W x36 10 x9 1.9 719
17W x28 13 x11 1.0 822
(Lux)
17Wx14 1890
40W x6
40W x16 1077
17W8 1162
40W %24
40W 2031
)
5.2-2
5.2-3 5.2-4
1. Im/W 1W
(Lumen)
(40W)
(20W) (
)

45




3.

PL

Ra &0

(Ra)

Ra

5,500K

1,000Lux

4,000K

(Ra)

Ra
70

80

46

40W  110W

90 Im/W

(100 %)

5,000K

5,500K

Ra

Ra=85



4m OA
4m
5.2-2

(Im/W) (Ra/CRI) (K) ()
15 100 2700 1000
70 50 5000 5000
PL 85 85 2700 5000
60 &5 4000 5000
25 100 3000 2000
180 20 2000 12000
90 65~85 3000~4700 6000
65 50~60 3000~4000 12000
200 - 1500 10000

47




5.2-3

5000

PL

1/3

HID

)3

48




(

5.2-4

)

1973

60~70%

PL
5.2-5

49

Philips




50

5.2-5 ( )
(mm) (Im)
(A)
(W) (H)
V)
FPL28EX| 100 | 28 20 322 0.435 2100 | 2100 |7500| FL32
FPL30EX| 100 | 30 24 275 0.620 | 2000 | 2000 |7500( FL30
FPL36EX| 200 | 36 20 410 0.435 | 2900 | 2900 |7500( FL40
FDLI3EX| 100 | 13 16.7 112 0.300 800 800 |7500{ FLI15
FDLI18EX]| 100 | 18 | 16.5~17.5 |118~125| 0.375 1070 1070 |7500| FL20
FDL27EX]| 200 | 27 | 16.5~17.5 |16.5~139|0.61-0.62| 1550 1550 |7500| FL30
(L)2,800K (N)5,000K
[EX]
5%
Ra 84 Ra 61
10,000 T8/45W
96~100 Im/W
84 Im/W 15% 5.2-6
TI10 T9 T8 T9
9/8
T8-32W T9-38W
6W T9-38W




89 1
4-8

5,000K  6,500K

1. ( )
2. (T12, T9, T8, T5)
3. (110W, 55W, 38W, 32W, 28W......)
4, (CRI, Ra) (100, 95, 90, 85, 80, 65,...)
5. (2800K, 3000K, 4000K, 5000, 6500K,......)
6. (WW, W, CW, D.......)
7. ( )
5.2-6
(Im) (K) (Im/W) (Ra) () ()
W) | (A
4500 2700 100
T8 45W
4500 4100 100 85
45 0.425 25.5 1198
4500 5000 100
4230 6500 94
3200 2700 84
T9 40W 3200 4100 84
38 0.415 74 29 1198
FL 40/38 3000 5000 79
2800 6500 74

51




(

)

40W
66 Im/W
75 Im/W
lm/W

50W

(20kHz~60kHz)

(1

2)

€)

95~99%

84 Im/W
36W

25%

(Hy-brid)

52

96 Im/W
89

(60Hz)
40W

15

25%

20% 5.2-7

80~90%

60Hz 120



(4)

()
88 1 1
13
5.2-7
W) (A) ) (Im) (Im /W) %
T8 45W
2 220V 99 0.46 98 8460 85 10
T9 40W
320V | 115 0.53 98 8400 73 10
T9 40W
3220V | 135 0.68 90 8400 62 25
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(

)

2.
1994
8~10 15
3.
5.2-8 20W
40W 45W
85.5 Im/W
5.2-8 20W 40W  45W
(W) (Im) (Im/W) (%)
20W 115V ~
. 23x8 X 184 10508 45.7 53.5
8 20W 220V 248 % 102 (8400) 38 51.2
40W 115V ~
; 48x3 X 145 28003 57.9 67.7
3 40W 220V 4533 2 135 (8400) 62.2 72.7
45W 115 220V Ny 4230x2
) 49x2 R 99 (8460) 85.5 100

54




(

(

)

)

ASHARE 90.1 (1999
1.
2.
3. (
4.
5.

4-4
(Retail)
19W/m’

1.
2.
3.

)

4-4)
(building area method,
) ASHARE 90.1 (1999 )
20W/m’ ASHARE 90.1

55

500~1,500Lux
20W/m*
30%



(

(

)

)

3)

(1)

(timer)

56

)



30 %
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(1)
5.2-10
2)
€)
(4) ()=
6,500~8,000

58

3,600

5.2-9

17 %
)

(1

70%



5.2-9

1 4
2 8
4 16
5.2-10
HID
5-15 2-6 3-10
15-20 6-9 10-12
20-25 9-12 12-15
3-10 2-5 3-6
10-12 5-7 6-9
12-15 7-9 9-12
2-6 1-4 2-5
6-9 4-6 5-7
9-12 6-8 7-9
66.5%
%
5.2-1

59




5.2-1

60



5.3

()

61

45%



(

)

T

1i

I

1]

5.3-1
7 8 9
5.3-1
ot mE ofYd oY
I | - -
1 - - - -
k| 18 13 18 (x| | 18 | =] 13 123
(
5.3-1 88

62




5.3-1 87

1 33.8 167.9 48.5
2 32.5 100.0 35.6
3 60.1 181.7 81.0
4 112.9 110.6 177.6
5 115.0 110.8 180.2
6 83.0 78.5 123.7
7 202.1 206.5 181.7
8 211.9 226.8 184.4
9 116.2 198.4 135.9
10 63.6 178.6 91.0
11 67.2 154.2 90.9
12 18.9 156.8 37.8

( )

22
kWh/m?.y
W/m>
9:00~22:00 13 6:00
5.3-1 88
5.3-1 87
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) 30%
20W/m’

24

5.3-2 60%

S6kW(81% ) 12

S5L/s

CO,
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110 T

100

=L TPty

Facl

. L A L L R R

60 L 1 1
4 5 [ 7

HEIEEEE o/kenizzE

o~
©
-
o

11

A

5.3-2 12

Ashrae
Handbook, Refrigeration, 1998 12

5.3-3

5.3-3
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(

)

(1)

5.3-5

5.34

(Load Controller)

66

1.0

20%

3%
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B L 29.4C (85'F)
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WICEE M bt swtcmmsn g s ot 3 Lt SR okt b m

0.0

20 30 40 50 50
i R T
5.3-4 (Ashrae Handbook, Systems)
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100
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B
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e
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7/
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I
0 50 100

5.3-5

LA AR S ER
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(

(

)

)

3.5-6
1. ( )
2.
3. ( )
4.
5. ( )
VAV
v /
I L
32 7
L :; :; >
e
37 12
—
3.5-6
25%

68



3.5-7

— >
S
< > I~
12
3.5-7
3.5-7

20%

69

50%

75%

100%



30-100%

( )

1.

2.

VAV
(Variable
Air Volume, VAV)
VAV VAV 3.5-8
transmitter

receiver controller

1. VAV
2.
RC2
3. 2 RCI
D4 DS D6
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SEEHE

3.

BEREAYA | e

e B SR T R AVA

[ |

!
{
I
i
]
|
L

T1d
BV

JD][OIIUOD prwmrrer~
,_?_o%:A Iy VO T —
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T
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152524 SR _T
= gl
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3.5-8 VAV

71



VAV VAV

3.5-10
|
\ /
3.5-9 VAV
Kt Jstl” I
—
IR )
fEGRR \
) / / P
/ /
VAVIEL" :
}ﬂ!% nlﬂtg’h(‘fﬁﬂ']) %
HNR
3.5-10 VAV
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3.5-9



(multi-zone)

C )
20.6 kcal/kg 26
12.6kcal/kg
30%
Ashrae( ) 1973 62
1989 62 3.5-22 10
5.3-11
5.3-12
1. 22 60%
2. 16  70%
3. 10kJ/kg

4. 1000m>/hr

32 70% RH
50% RH
1981
48kJ/kg
38kJ/kg

1000 m*/hrx 1.2kg/m’x10kJ/kg=12000 kJ/hr= 3.3 kW
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(~3.5kW)

1000 m*/hr(cmh)

3.5-2 ASHRAE 62

20%

1973(cfi/ ) 1981(cfi/ ) 1989(cfim/ )
10 1520 7 35 20
30 35-40| 10 50 30
20 25-30| 7 35 20
15 15-25| 5 20 20
25 30-40| 7 35 20
7 10-15| 5 25 0.2-0.3°
25 30-35| 20 35 25
15 20-25| 7 35 25
20 25-30| 7 35 15
5 5-10] 7 35 15
15 20-25] 7 35 15
10 10-15| 5 25 15
10 15-20| 7 35 25
5 7-10] 10 10 0.35°
- - - - 60

b.
c.

a.10cfm=5L/s

cfm/sqft

(1989)

cfm/ (1973)

(1 cfm/sqft =5 L/s sq m)

cfm/room(1981)
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5.3-13

5.3-13

70%
20.6kcal/kg 15.3kcal/kg 70%

27.5
0.0142 kg/kg
62%

15.3 kcal/kg

PN

26.0
0.0105 kg/kg 32
50% \ 0.0211kg/kg
12.6 keal/kg 70%
20.6 kcal/kg
5.3-13
( ) (
)
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5.3-14

5.3-15 5.3-16
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5.3-16
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(

)

(1)

)

3)

VWV)
(1)

5.3-17

P-S

82

(Primary-Secondary System)

(variable water volume,



(2) (VWV)

)

(common pipe)

VWV

83

5.3-17 (

(primary loop)
C )

secondary loop)

VWV



VAV VWV

D. VWV 2-Way

®_
Q

CHILLER

1

CHIELER X LOAD 1 X LOAD 2 X LOAD 3

BALANCE VALVE

TE T B RA

COMMON PIPE
\ |

o] Y
S o || €&

CHILLER 1

LOAD 3
LOAD 4

CHILLER 2
CHILLER 3
COMMON PIPE
LOAD 1
LOAD 2

S ERL J<7J<?m%’ﬁ

5.3-17
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(

)

(1

)

1.5~2.0%

13 (

(reset)

1.0

10 (  IRT=I0LPM)
IRT=I13LPM) 5

5.3-18
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5.3-19

AR

V@R

)

5.3-18

86



100.0%
' 90.0%
et B oL B BRSO i 80.0%
—m— 35 B (100/50%) / L,
= = SEEEE(000/67%) Ve 7 70.0%
yd ry
/ 4 80.0%
. o
4 - o 50.0% ﬁ_
e y s
g5 40.0%
30.0%
< / 20.0%
4 /’/ 10.0%
' i 0.0%
04% 10.0% 20.0% 30.0% 40.0% 50.0% 80.0% 70.0% 80.0% 90.0%  100.0%
HErsokh
Hr Al PR T ETEE
5.3-19 20
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20

5.3-20 (2)~5.3-20 (c)

5.3-20 (a)
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BAD

//////

Jc:frj:::ﬁ

—

_\\\\\\\

FAIR

L2777~

T

[
|

J
L0

‘_//////

VI

GOOD

5.3-20 (b)
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BAD

\&
o

/////

\\\\\\

x__

BETTER

g

_\\\\\\\

BETTER

5.3-20 (c)
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5.3-21 50% 20%

5.3-22
120%
RRRRL 1 iitaw |
100%_ |
- WAL
80%
§ == HiAEH
HI[SO%—
i\
Bﬁg = OHGEA B
%gmlo— .
= S R R
20%—
; SR
0% —TTT—T—T——1
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
et EEE 2
AN[F] i 23] o BT RE PRI
5.3-21 (Ashrae 90.1-1999)
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00%
0% /
B0% ;
g 70% 7
e 60%
;}ﬂ_ 5O%Tg
240
2 il
0%
0% | 25% | 4b% | 65%  85% @ W5%  1©25%
whEk 5L
—— O-1hp ~+— 155hp -~ Thp
- 525hp M 360hp A 7500 g
LS. Department of Energy
5.3-22 (Ashrae 90.1-1999) 9
(D
28
27
(2) 5.3-23
5.3-24
(3)
30% 20
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Rite-Hite Corporation

5.3-24
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2. AHU
(1) 23 24

(2)
24
(3)
20 50 1

(1) 15HP S0HP
15HP
50HP 50HP

2) 15HP
50%
3) 50HP 20

(D)
31 -32

(2)
30
3) 1 3

(1)

)
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3)

(D)
100RT 80RT EER
COP 50%  80%

()

400 RT 1200 RT 300 RT

400 RT 75%
) 7

7
15~16 7
0.8
1 3%

(4)

RT (kW) EER
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(IPLV)

IPLV=0.01A+0.42B+0.45C+0.12D A,B,C,D

50%

(1)

2)

3)

(4)

()

25%

EER

300 hp

1.0 kg

(rpm)
100%

1

10

5.3-25

(rpm)’

340

1.0 kcal

96

100%

75%

80%
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(1

( x )
500 hp
2)
VAV (Variable Air Volume)
3)
20%
4 ?
(5)
(6)
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(1

2)

3)

4

(1

2)

3)

6kJ/kg
15

CO,

99

12kJ

22

50%



4

()
(D)
1 3%
)
)
26 50%RH
0.4m/s 2.0
(4)

100



(1

(1

2)

()

2)

(1)

2)

3)

(4)

(1
)
€)

4
)

(Air Curtain)
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(6)

(1

(2)

€)

4

40

penlight

29
30
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1.0 COP 2.5%

(5) ?
29

(6) ?

(7) ?

(8) ?

9) ?

(10) ?

CO

(11) ?
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5.4

()

54-1

54-1

1/5

CNS 10797

104

14



5.4-1

13

50%RH

24

13

13

14

5.4-1
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5.4-2
5.4-3
load line( )

5.4-4

5.4-4

5.4-2 14

106



Product
MUST NOT
Block Air
Ducts!

5.4-3 14

5.4-4 14
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()

54-2
54-3 54-2
5.4-2

L 12 15 18

M 7 1 5

H 10 1 10

S

1 LM.H

2

A B
5.4-3

15 25
75 60
15 30
75 60

108




(

(

)

)

EF ENERGY FACTOR /)
1 EF
400 5.4-4 EF 7.5
5.4-2
EF
5.4-2) ( 5.4-3)
(EF) 4-13
5.4-4
EF EF
500L 7.1 8.5
400L 6.3 7.5
200L 4.0 4.6
200L 5.0 5.7
80L 2.5 2.7
5.4-5 15
5.4-5

109




5.4-5

1.1 3.3

1.7 3.3

1.7 33

2.2b 3.3b
0 2.2

4.5 -3.3

-4.5 -3.3
c -25¢
C -23¢
c -20c
C 3lc
c -24c¢

2.2
760mm 1070mm

1070mm 1270mm
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(

)
5.4-5
5.4-6
21 60%RH
55%RH 8%
54-5 5.4-6 5.4-5
5.4-6
5.4-6
21 26
30 40 55 60 70 50 55 65
090 | 095 | 1.00 | 1.08a| 1.18 | 0.99 1.08a | 1.18b
090 | 095 | 1.00 | 1.08a | 1.18b | 0.99 1.08a | 1.18b
090 | 095 | 1.00 | 1.08a| 1.15 0.99 1.05 1.15
090 | 095 | 1.00 | 1.08a| 1.15 0.99 1.05 1.15
090 | 095 | 1.00 | 1.08a | 1.18b | 0.99 1.08a | 1.18b
090 | 095 | 1.00 | 1.05a | 1.10 0.99 1.05a | 1.10
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HMEA SR

12

54-5

EEE

SHERBE |

12

5.4-
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(

)

EER Energy Efficiency
Ratio ( W= W) 23W/W 2.6W/W
( W/W Energy
Efficiency Ratio W+ W)
EER 1.2W/W 1.5W/W
1L.OW/W  1.2W/W EER
2.9W/W 3.2W/W
5.4-7
T i
— 10
el | 41
TEAFOELEEE 3.8
0
FE AT - a2
el rrtodE | 26
L —10
ISR AR 2.3
— —20
- -30
R R T RAR 15
VR R B 12
- _40
W/W Energy Efficiency Ratio W+ Y
5.4-7 [12]
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(

)

( ) 5.4-8
ASHRAE 16
(absolute humidity) (percent
load) 30%
ASHRAE
5.4-9 27 60%
(27 50% ) 10%
60% 29
110 — 110
| ]
100 ———-——-——--—-—-—————:;7{’//— 100
2 L ‘(\)?&’ -7 :// - :
g «e\“?ef -7 7 i
Z 90 - o - /«\)QS'/ | 490
Q -~
s s o\\y“ f
80 - /7N '
/ | -1 80
s :
L/
: :
70 N ! 1 I I 70
5 6 7 8 9 10 11
ABSOLUTE HUMIDITY, g/kg
5.4-8 16
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DRY-BULB TEMPERATURE, °C

5.4-9
5.4-7
5.4-7
(Ashrae Handbook, R22)
KPA % % (KW /KW )

0 100 100
1 96.8 104.3
2 93.6 107.3
0 100 100
1 99.2 102.7
2 98.4 105.7
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KILOGRAMS MOISTURE PER KILOGRAM DRY AIR
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5.4-10

)
Comnsmn | cnam| pamm | mam O\
(3 -~ ON LOFF-  ON
R
U on
A5
5.4-10 17
2,
5.4-12
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54-14
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6.1

91

4~17%

6.1-1

10%

6.1-1

15

10

FC VAV

11

12

13

14

15

%

15.34%

4.32%

7.36%

3.99%

16.62%

17.11%

91
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6.2

6.1-1 6.2-1
1~15 6.3-1~ 6.3-26
6.2-1
NO
1
2 0.4
3 1. 2.8
26%
2. 320
36W 40W 45W
4 1
5 1.2
LMTD
6 5.5
7 3.8
8 12
9 0.4

120




PVC

10 FC VAV |AHU VAV 3.8
1
12
13

24 1
14 0.2
15 (SCADA) 1.6
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01

90 999kW 702~1,013kW
7 1,013kW 1
0.6 /
90/6 | 90/7 | 90/8 | 90/9 [90/10(90/11/90/12| 91/1 | 91/2 | 91/3 | 91/4 | 91/5
829 | 918 [ 1013 | 975 | 950 | 829 | 801 | 768 | 745 | 702 | 734 | 744
kW
( ) 870kW
~ 870kW
9.8
( 2,127,840 2,029414) / 98426 /
0
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02

97%
99%

90/12{90/11 {90/10| 90/9 | 90/8 | 90/7 | 90/6 | 90/5 | 90/4 | 90/3 | 90/2 | 90/1

% 1| 98 | 9 | 96 | 97 | 97 | 97 | 98 | 96 | 96 | 96 | 96 | 96

APFR
99%
2.
99%
o
(1) 15912/ x0.0015%(99-97)=6  /
(2)
8,540,000kWh/ x(1-(97/99)%)x2%x1.44 /kWh=12  /
3) 72/ (133kW 8,180kWh/ )
° 3
° 3 72/ 04
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03

26%
32W  36W 40W 45W

220V 40Wx2 1783
94W 5657  /
40Wx2
28%
(1)
2) 2~5  (3) 90% (4) 48% (5)
(6) 55
(1) 2) 98%
3) 20% (4) (5)  0~55
98%(Ta=25 ) (6)
(7) 28%( ) () (
) ) C )
446  /

(28.5kW  199,647kWh/ )
125
125 <446 |/ 2.8
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04

40Wx1 500
Lux
1. CNS 75~150 Lux
08:00 16:00
2. 65%
) 1.7 / (8,921kWh/ )
o 2
() +~1.7 /
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05

LMTD
200RT
LMTD
35
LMTD ( ) LMTD ( )

#1 11.8 14.6

#2 10.4 11.3

#3 11.6 11.4
LMTD

5.4

1.4kW/RT 600RT
10% 42.4

/ (67.2kW 221,894kWh/ )
(600RTx122 / x13  / x0.8x1.4kW/RT 400RTx153 / x13  /
x0.8x1.4kW/RT 200RTx90 / x13 / x0.8x1.4kW/RT)x1.91
/kWhx10% 423,818 /  (67.2kW 221,894kWh/ )

50
50 424 /12
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06

700 RT

400 RT

5.5kW/ X3

x5,000 / x1.92

(6.6kW  33,000kWh/ )

/kWhx 40%

6.3

/
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07

Primary-Secondy 700 RT 400 RT
700 RT 400 RT
40 HP 75 HP 700 RT 400 RT
700 RT 75 HP
55kW/ x5,000 / x1.92 /kWhx40% 21.1 /
(22kW  110,000kWh/ )
80 )
80 +21.1 / 3.8

128




08

20HP 50HP
20HP 50HP
50HP 20HP
13 kW
20HP 20
5,110/ 1.98 /kWh
20%
13kWx20% 2.6kW
2.6kW/ x5,110 / x1.98 /kWh 2.6 /
2.6kW 13,286 kWh/
2.6 /
3 ( )
3 +2.6 / 1.2
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09

PVC

28

27

2.5

3.2

30%

8m’>

0.9m/s ( 1.2m/s 0.6m/s)
(2.5m%3.2m) %0.9 m/s/O.87m3/kgx(65-45)kj/kgx3,600s/h
=595,862kj/hx1.054 kj/ Btu=628,038Btu/RTH+12,000 Btu/h =52.34RT

52.34RTx5,110 hly = 267,457 RTh/y

o

(1) RT  0.81kW

267,457 RTh/  *(0.81kW/RT x30%)=64,992kWh/
64,992kWh/ x1.98 /kWh=128,684 /
(2) 2
270W/ x2 x5110 / x1.98 /kWh=5464 |/

3) (128,684 -5,464) |/ =123,220 /
° 2 5
° 5/ <123 =04
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10

FC VAV
AHU VAV
AHU 9 2HP~20HP
14 23 24
AHU VAV
v | 110] 110] 110 110 110| 110| 110| 110| 110| 110
w| 93| 81| 74| 63| 59| 45| 33| 26| 22| 15
m/min | 125| 118 115| 109 100{ 90| 75| 65| 55| 44
v | 110| 105| 101] 95| 90| 81| 71| 64| 60| 52
20 50 A | 09] 08| 08| 08 0.8 07| 06 05 0.5 04
1 C | 48| 45| 44| 43| 42| 42| 42| 42| 41| 41
5
® AHU :50.13kW

50.13kWx73.75%x=365 / x14hr/ x198 /
kWh=188,920 kWh/ 374,063 /
VAV :188,920kWh/  x44.75% x1.98 /kWh=
84,542k Wh/ 167,393 /
374,063 / -167,393 / =206,670 /
) 9 80
® 80 / +20.7 =3.8
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11

Primary-Secondy 700 RT 400 RT
700 RT 400 RT
40 HP 75 HP 700 RT 400 RT
400 RT 40 HP
400 RT 75 HP 40 HP

29.8kW/ x1  x3,500 hr/yx1.92 /kWh 20 /" (29.8kW  103,300kWh/
)
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12

26.5 76.7% CO,
429ppm 26.7 83.2 CO, 315ppm
CO, 429ppm
10%
1.0kW/RT 600RT(200RT x3)
1.0kW/RT*600RT*0.8( )x1,560hr/  x10% 74,880kWh/
1.91 74,880kWh/  x1.91 /kWh

143,021 / (48kW  74,880kWh/ )
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13

24 1
3
19.6~22.7 57.4~73.5% 21
24
400RT 294.2kW 1~12
14 5,000
24
11.3 1
3 9%
2942kWx(24 21) x3%/ x5,000 / x0.7x1.92 /kWh 177,932 /
26kW 92,673kWh/ 17.8 /
0
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14

B1F~B3F 30kW/ x3  /Fx3F 270kW CO

AM9:00~23:00

(TIMER) 30
65 (13 /| x50%)

30kW/ x3  /Fx3Fx6.5h/ x50%x*365
) 320,287kWh/

369,563kWh/  x1.44  /KWh( )
(TIMER) 9
9 46 /02

/

46

(
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15

(SCADA)
(SCADA)
230kW 200kW
3~25HP 17 7 R-22
72%~128% #12 #13 128% 104%

200kWx8760hr/ x1.86 / =3,258,720 /
(SCADA)
kW kWh

1.

2.

3.

4. kWh

5.
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(SCADA)

1591.1 /
8,540,000k Wh/

=175,200 kWh/

250
1.6

10%
x10%=159 /
10%=854,000 kWh /

200kWx=8760h/y*1.48

(20kW  25.9
(SCADA)
250  +159

/)
PC+PLC+

/ =16

159 /

/kWhx10%
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6.3

APFR

6.3-1

6.3-2
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T Chillers)

6.3-3

£ Neihu Costeo CH1 - [Neihu Coste

T H @ e S
PR, CCN . MODE
SRS Running STATUS
H & GEIRAE Normal ALY

oK/ PEl)  Start CHIL S S
- " AT £ BT : :
(-’f: /}({{%’ TRERE S5 £ 1 721 A L

Carrier
Sl el

LsE 262.0 CA A
Sl TP i 243 GV_ACT
PRI KRS 1.0 FCH
KK RS 6.7 LCH
G tlZRIEICR 317 FCDH
KR 345 Di
Reih an i 50

wr ) 2485
R I 362
ks IS 7749
PR 523
il 64.1
EEEEE 96
R 60.4
ORI ) 2 2089 KPa
PR 3695 Volts
TP A 8, S oy 15616 HOURS

6.3-4
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201 P

RAH-5

23 P

’F‘I’I"I

LCC51 On QO LCC52 Oon O LCC53 On O

6.3-5

B Neihu Costco Cooling Towes - [Neihu Costco Cooling Tower]

( Carrier > H & I (2[(7}(%'

6.3-6
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4dm

6.3-7

40Wx2

4dm

6.2-8
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6.3-10
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6.3-11

40Wx2
6.3-12
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6.3-13

32Wx2
6.3-14
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6.3-15

6.3-16
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)

6.3-17

6.3-18
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pPVC
6.3-19

6.3-20
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45 ALTA LABS™ |

Carbon Monoxide Sensor
GXSERIES

e
@

6.3-22
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6.3-23

24

6.3-
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6.3-25

6.2-26
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13

113 12
348kWh/m’.y 455 kWh/m.y  76%
1,502kW 1,441 1.97 10% 731
/144 113
70% 80 12,000k W
0.58 1.15 13
(D (2)
3) “4)
10 (1) 2)
(1,000Lux ) (3)
(4) (5)
(6)
(7) (SCADA) (8)
9) 25~26°C
(10)

10%
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1 2001
2 89
3 2002,4,6
4 (
)
5
6
7
8 /
2000,9

9 ASHRAE Handbook-HVAC Applications, 1999, American Society of

Heating, Refrigerating, and Air-conditioning Engineers.

10 ASHRAE/IES Standard 90.1-1989 Energy Efficient Design of New
Buildings Except Low-rise Residential Buildings, American Society of
Heating, Refrigerating, and Air-conditioning Engineers.

11 (77 )

12 Ashrae Handbook, Refrigeration, 1998.

13 Parker and McQuiston, Heating, Ventilating and Air-conditioning, 4th
edition, Wiley, 1994.

14 CNS10797

15 CNS10798
16 ASHRAE HANDBOOK Applications 1999.
17 88
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18 ANSI/ASHRAE/IESNA Standard 100-1995 Energy Conservation in

Existing Buildings, American Society of Heating, Refrigerating, and

Air-conditioning Engineers.

19 ASHRAE Standard 55-1992, Thermal Environmental Conditions for

Human Occupancy, American Society of Heating, Refrigerating, and

Air-conditioning Engineers.

20 D.R Winifinghoff Energy Efficiency Manual Energy Institute press.1999
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