13

28

28

34

49

71

79

88

98

110

121

121

122

162

173

174



2008

59
194

246 .6KWh/nt.y
703
15.9
0.32%

2,127

1.90 /kWh
5.9

2008—

2008

20

3

15,100

2003

25

769.8Mcal/m*.y

1,893.4

/
84

2,449

1,855.78
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2.1

2-1
2003 9 2,727
112,609
84
2-1
59 17,936
25 3,120
2,449 90,719
194 834
2,727 112,609
----2003/9 2
2.2
2003 9 59 25
2-2 2-3
46 2-4




2008

15,100 2008
2-5

2-2
1 385 21 243 41 201
2 686 22 268 42 287
3 287 23 422 43 273
4 304 24 201 44 365
5 202 25 856 45 550
6 537 26 43 46 322
7 427 27 254 47 592
8 458 28 208 48 298
9 209 29 390 49 107
10 220 30 273 50 405
11 285 31 208 51 245
12 215 32 125 52 276
13 99 33 296 53 182
14 288 34 222 54 270
15 346 35 228 55 343
16 250 36 ( 354 56 221
17 225 37 168 57 167
18 757 38 96 58 203
19 183 39 152 59 347
20 606 40 306

200379 2

2-3
1 140 10 150 19 78
2 40 11 226 20 40
3 173 12 126 21 68
4 230 13 209 22 105




5 116 14 121 23 55
6 68 15 146 24 107
7 112 16 54 25 167
8 154 17 61
9 112 18 41
200379
2-4
1 260 | 17 101 | 33 169
2 112 | 18 188 | 34 276
3 272 | 19 45 35 293
4 809 | 20 252 | 36 198
5 239 | 21 ( ) | 225 | 37 B 708
6 242 | 22 310 | 38 A 480
7 123 | 23 135 | 39 127
8 309 | 24 110 | 40 120
9 32 25 194 | 41 60
10 85 26 297 | 42 40
11 308 | 27 233 | 43 180
12 415 | 28 300 | 44 142
13 227 | 29 147 | 45 580
14 197 | 30 98 46 190
15 229 | 31 250
16 230 | 32 (c 165
200379
2-5 2008
- 12,900 400 1,200 600 15,100
20,900 1,200 2,700 800 25,600
5,100 1,400 3,300 2,500 12,300




13,100 2,200 4,800 2,700 22,800

200379 2
2.3
()
¢ )
)
)
)
2.4
90 92 20
2-1 «( /)
20 30,269
24,1690 2-2
1,000 kW
1,454k
1,340.7 1.90 703



0.32%

/

()

4,500

4,000 |

3,500 |

3,000

2,500

2,000 r

1,500 f

1,000

500

70,000

60,000

50,000

40,000

30,000

20,000

10,000

84 12.2  kw
11.3 2002
1,855.78

=20
L 2
L 2
L 2
% y
¢ (30269m°,1893.4 /)
L 2
* o
9,
N R 4
L 2
/
10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000
()

:20
[
'/ °

/
/ (30269m°,241691°)
10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000
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3.1
141

( ) 1, 000KW 970KW
22 8KV 4 7,500kVA
380 220 110V 750KW

1. DDC

( ) 450RT
120RT 700RT 700RT

450RT 80~90%



120RT

16 24 00
14
32~37
30HP  20HP
24HR  12HR

3 5 18 19F 20HPx2 15HPx1 10HPx1
7.5HPx1

01:00~06:00

3,000ppm

3 5 18 19F

3 5 18 19k 1F



(

(

12.

)

)

45%

36Wx1 36Wx2

60%

1F 3 5 18 19F
B1F~B4F
3 5 18 19F

40m°

10

18Wx2 18Wx4
20~30%
PL
5
4,284 ,000BTU/HR



3.2

(

)

g B~ w DN

3-1

2

30HP

3-2

700 USRT

125HP

11

125HP

30HP

125HP



[N

UPS

Ly

12

3-1

I 1




3-2

13




4.1

( ) KWh/m’.y
(  KW/RT EER
P ) ()
«c 7))
( ) W/m
( kW/RT EER COP
) (")
7))
(kW
kWwh) (m*) Mcal/ m’.y KkWh/m’.y W/m’
KiWh/m’.y
( 2000/10) 4 4-1

224-305kWh/m’ .y

14



4-1

KWh/m?.y 234 282 305
KWh/m?.y 224 - -
KiWh/m’.y 197 125 188
P5-1 4
4-2 90-92 20

246.6 KWh/m’.y
51.7 W/n’

KWh/n?.y

24
kKWwh/m’.y — W/m’

4-1 4-2 4-1 4-2 Mcal/ m’.y
kWwh/m*.y — W/m’

15



4-2 20
w8 & PR T £ A T IR Y DT LR
e N i P e e E e e e e S S e R P A T S e R S L N
| 15,562 | 14,006 | 4B4,5 6Lz | 84147 32| 131 500 466 | 92 .63 B60.5 | 6.6 | 31,4 | 43.3 [ 46,5 | 102 | 172z | 228 80. 05
3 17,772 | 15,106 | 5414 1760 | 28.7| 8.2 | 14.7 B. 500 n2E |98 .6l BIB.2 | 8.2 | 308 [ 420 | s08 | 2n0 | 164 | 1618 80, 05
3 12,855 | 12,200 | 7711 2166 | B3.1| 10,8320 .1 570 BBl | 82 .65 G684 | 66,3 | 337 | 460 [ 514 | 217 | 221 | aroon 80, 05
4 0,850 | 6,800 | GES.6 9650 | 57.4 (17,0 20,4 12, | 480 565 | 100 I 6 70,5 | 626 | 372 | 486 | 2ap | 20 | 152 | 25,41 a0, 05
5 14,300 | 11,440 | 8745 2965 | 56,6 | 20,2 | 5.6 8,1 BTl BB | 98 1,77 1263,2 | 60,4 | 38,6 | 429 | 35,7 | 21,4 | 151 | 2202 80, 05
B 16,500 | 16,500 | 626§ 2620 | 641|216 | 150 30 LOon | 1 18R | 86 2,14 12044 | 854 | 146 | 45.6 | 357 | 205 | 170 | 1003 80, 0§
7 BLOBZ | 15541 | 0833 $17.2 | 562|060 | s8] 137 IBD | 1,166 | o8 .75 1648,5 [ 6160 [ 16,40 | 50,20 [ 26,50 | 21,50 | 286 | 510 80, O
i 0,506 | 25,856 | 15E4.5 3540 | eno| || 134 g5 | 1 BdD | 8B ) SR26.5 | 6160 | 16.40 [ 45,00 | 35,00 | 2200 | 244 | .68 80, 03
8 26,154 | 22164 | TOE.B 50,5 | 25,6 | 8.6 | 363 7l 1,500 | 1,490 | o8 I, 86 2015,5 | 65,80 [ 30,00 [ 41,20 | 52,50 | 26,30 | 206 | 1,50 80, 10
1 41,660 | 91,761 | 4705 185,08 40,5 11,4 | 14,8 5, Lgon | 1BED | @I I, 65 26018 | 6.6 | 41,4 | 476 | 284 | 240 | 203 | 1785 Bl e
N BO.36T | 42480 | 6346 BTB.4 | BBG| 10,6 [40.5] 16,3 3,500 | 5428 | 96 I, 66 39560 [ 7ot | zoog | sooo | 1en | 300 | 268 | 304 Bl 0
12 A6, B7T | 4BBID | 5156 65,1 [an 711|252 8,7 1650 | 1,544 | 98 .87 20000 [ TLB | 264 | 465 | 351 | 16,4 | 354 | 1280 al, ng
13 46,045 | 42,302 | 6724 2163 |42.8| 11,0 64,1 b, b 3300 | 2086 | o7 T 30161 | 0.4 | 2806 | 48,6 | 5.8 | 24.8 | 254 | 1619 82, 02
14 46,046 | 44053 | 5546 06,1 [4n.0| 120|280 169 1650 | 2300 | 87 .65 3367.7 | 624 | 176 | 585 | 2.5 | 182 | 365 | 1066 B2, 02
I5 03,273 | 57092 | 49,5 1780 | 86,6 5.0 | 25,5 | 1.4 3,500 | 3600 | 9B 87 AD3T. 6 | 746 | 25,4 [ 46,z | 15,0 | 40,06 | 306 | 5,46 B2, d
6 23084 | 17355 | 553 90,3 | 34| T2 |24 1,5 30D T4 | 100 I, 88 ligd,z | 72,9 [ 2n0 | 452 | 2006 | S50 | 208 | 12,48 82, 14
17 BLTEO| 15,200 | 922§ 33,7 | 761|244 | 278 7.3 lsse | 1psz | 88 .80 1744.5 | 70 [ 2i0 | 460 [ sz | 2z | 14t | 147 B2, 14
16 16540 | 14.832 | 7851 3T 4| 40.T| B4 | 2000 5.8 B50 b2z | 88 .76 6.6 | 750 | 250|450 | iro | a6 | 28T | raTh B2, 07
13 l2.824 | 12752 | B50.7 3501 | 58,6 (10,1 | 18.8] 124 B5h BBE | B3 2,07 ong. 0 | 860 [ 320 | 4.0 | 169 | 5.2 | 230 | 20,88 B2, 07
20 1B, B33 | 15,000 | 114D,5 a2g.0 | 7no |27 |s00| 167 300 | 1,467 | o7 z 10 lggn,s | 67,3 [ se7 | enz [ za | 107 | 2o | 19,63 8z, 07
Frr@ | G0EBR | 24058 | THS. G 246,56 | 50,7 (14,8 30,1 .0 411 | 1,454 | 859 1,80 1B93.4 | 722 [ 276 | 4v.0 | 285 | 245 | 233 | 45 om
1. 90-92 20
2. Mcal/m*.yr kWh/m’.yr
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(Mcal/m 2)

1800

1600

1400

1200

1000

800

600

400

200

400

350

300

250

200

150

100

50

. (30269m?,769.8Mcal/m?.y)

10,000 20,000 30,000 40,000 50,000

4-1 20

60,000 70,000 80,000 90,000

()

(Mcal/m’.y)

90-92

100,

00

€ 354.0

N\ o

f\39 8

/3

o/ yma| Mo

A

/

\/%6\/

\/\/

\\\‘ng%s //
206.1

176 0

161.2 165 1

€195.9 190.3

72.0

|- Q/n2) ——

(KiH/m2. )|

4-2 20

17

(KWh/m'.y W/

90-92



-2 ( )
14.9W/m’
31.1W/m?

4.3

(

(

~ A~ ~ b

N o/

)

15 W/m*

4-3

11.0W/m’

4-3

Type of usage

Maximum lighting power budget

(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

arehouses / Storage areas 10

)

18

1988




(PL100-357) 1992
(PL102-486)

(BEF)
(Lm/7W)
(CRD)
(building area
method 4-4 (hotel) 18W/m’
ASHARE 90.1 5 6
4-4 ( ) ASHARE 90.1 (1999 )
(This 1s Table 9.3.1.1 in the Standard)
Lighting Power Lighting Power
Density Density
Building Type (W/f2)  (W/m?) Building Type (W/ft3)  (W/m?)
Automotive Facility 15 16 Museum 1.6 17
Convention Center 1.4 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 Retail 1.9 20
Hospital/Health Care 1.6 17 School/University 1.5 16
Hotel 1.7 18 Sports Arena 1.5 16
Library 1.5 16 Town Hall 14 15
Manufacturing Facility 2.2 24 ‘Transportation 1.2 13
Motel 2.0 22 Warehouse 1.2 13
Motion Picture Theater 1.6 17 Workshop 1.7 18
Multi-Family 1.0 11

19



)
2000

1999 3

4.4

CNS
4-5
4-6
4-7
4-8
4-9
4-10
4-11
4-12

20

2005

4-10~

4-12



4-5

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

95%

21




4-6

( 3kw ) CNS3615
CNS3615 CNS14464
(EER) (EER)
CNS3615 CNS3615 kcal/h-W
CNS14464 (Btu/h-W)
2,000kcal/h 2.3kw 2.33(9.24) 2.71
(60H2)
2,000 kcal/h
2.3kw 2.38(9.44) 2.77
3,550 kcal/h| 4.1kW (60H2) 91
1
3,550 kcal/h 4._1kw 2.24(8.89.) 2.60
(60H2) 1
3,550kcal/h| 4.1kwW 2.55(10.12) 2.97
(60H2) 2.38(9.44) 2.77
3,550 kcal/h 4_1kw 2.35(9.32) 2.73
(60H2)
- ( o) o oo
O
CNS3615 ( 84 12 21 )
(EER) (kcal/h)
W) 950
CNS3615 89 10 24 )
CNS14464 ( 890 10 24
) (EER) T1
) ()
95%

22




4-7

(COP) (P
(EER) (EER)
kcal/h-W kcal/h-W
<150RT 3.50 4.07 3.83 4.45
150RT 3.60 4.19 4.21 4.90
500RT
>500RT 4.00 4.65 4.73 5.55
<150RT 4.30 5.00 4.30 5.00
150RT 4.77 5.55 4.77 5.55
<300RT
300RT 4.77 5.55 5.25 6.10
2.40 2.79 2.40 2.79
1. -- ( o oo o
2. (EER) CNS 12575 CNS 12812
(kcal/h) W)
504
3. (COP)= = () 1.163EER 1RT( y=3,024kcal /h




4-8

(Im/W)
N-EX W.-EX,
W D N(CW) W.W.W D-EX (CV=EX) 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 90
22 22,19 45 47 50 51 53 57
30 30,28 47 52 55 57 58 60 1
32 32,30 53 56 59 65 67 69
40 40,38 63 68 72 70 77 81 1
20 16,20 55 68 71 62 71 74
40 31~40 75 76 177 75 81 84
60 51~60 62 67 72 67 12 75
110 100~110 80 82 86 85 87 91
(Ra) 69 67 50 80
- ( ®) ) O 0O
o
CNS691 ( )
CNS10839 (D 5700~7100K
(CW 4600~5400K) (W 3900~4500K) (WW 3200~37OOK)
(EX
(Im) )
CNS3936 ( )
95%
(Ra>95% )

. CIE13.3 method of measuring and specifying colour
rendering properties of light sources

: (D 4600~5400K) (W
4600~5400K) (L 2600~3150K)
(W 3900~4500K)

24




4-9

w)
110V 220V %)
1 EL1OW 5 7 90
2 EL15W 5 7 90
3 EL20W 5 7 90
4 EL30W 11 8 90
5 FCL3OW 8.5 10.5 90
6 ELAOW 11 7 90
1 ELR20W 13 14 90
2 FLR20W 15 16 90
X2
3 ELRAOW 19 19 90
A ELRAOW 20 20 %
X2
5 ELRGOW 24 25 90
6 FLRL10W 32 33 90
- o) oX®)
O
10%
FL FCL FLR
CNS 3888 45 4.8 4.9

25




4-10

)

2000

1500—

1000— @(2), ) . . C )

00000

750—
— © (b),

500—

00

300—

200—

150—

100—

75—

1. - CNS

2. CNS

4. Lux
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4-12

10

Lux

300

200

150

100

75

50

30

@

20

10
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5.1

(

)

11.4kv ~ 22.8kV
110/220V

(220/380V) (

29

5.1-1

)(220V)

(380V)

220/380V

(110/220V)



MOF
11.4kv ~ 22.8kV

VCB

TR-1 TR-2 TR-3
220/380V 220/380V 220/380V

TR-4
220/110V

5.1-1
)

30

+5%

APFR




(

3% 2% ( 2
3% 5%) 3w (
1% 20h)
+5% t
50 5.1-1
220V 210V
1.5%
5.1-1
+5%
+10% +
10% +5%
% 10%
+5%
+10%
+6%
6%
- (EC-031)77 198 7
)

31




(

(

)

)

€Y
(2)

Regulator)

20kW

5

10 %

30kW

32

(www.ctcietsc.org.tw)

C)

5%
(Voltage



100%
1.0(100 %)

(80% )

1)

@)

®)
(4)

33



5.1-2

95~99%

5.1-3

5.1-3

24

34



(

5.2

(

)

)

5.1

4

5.1-4

1.0

0.5

0.8~0.95

0.5~0.75

1/2~3HP

0.5~0.75

1~10HP

0.75~0.85

10~50HP

0.84~0.89

0.8~0.9

0.6~0.7

0.5~0.7

35




(

)

3000K PAR
40Wx1 40Wx2  20Wx4
5.2-1 5.2-2 5.2-3
Im/W
(Lumen)
(20w)
)
U PL
40W
90 Lm/W
5,500K

36

Ra 80

1w

(40W)

5,000K



3,000K

(Ra)

(Ra) (100 %)
Ra
Ra 80
Ra=85 Ra 70

4m
0A

4m

37



5.2-1

(Im/W) (Ra/CRI1) ) D)

15 100 2700 1000

70 50 5000 5000

PL 85 85 2700 5000
60 85 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

5.2-2

38




5.2

3

5000

PL

1/3

HID

)3

39




)

1973
60~70%
Philips PL
5.2-4
(
5.2-4 ( )
(mm) (Im)
A)
w) H)
)
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
FDL13EX | 100 13 16.7 112 0.300 800 800 ([7500| FL15
FDL18EX | 100 18 |16.5~17.5|118~125| 0.375 1070 1070 |7500| FL20
FDL27EX | 200 27 116.5~17.5(16.5~13]0.61-0.6| 1550 1550 |7500( FL30
9 2
(L)2,800K (N)5,000K
[EX]

40




S%
Ra 84 Ra 61

10,000
T8/45\
96~100Lm/W 84Lm/W 15% 5.2-5
T10 T9 T8 T9
9/8
T8-32W T9-38W
oW T9-38\
89 1

4-8

3,000K

( )

(T12 T9 T8 T5)
(1100 55W 38W 320 28W )
(CRI Ra) (100 95 90 85 80 65 )
(2800K 3000K 4000K 5000K 6500K )

S o1 B~ W N

(W W Ccw D )

41



7. ( )
5.2-5
| (Im) () (Im/W) (Ra) )| C)
4500 2700 100
T8 450 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
)
A0W 84Lm/W
66LM/W 36\ 96
Lm/W 75Lm/W
89Lm/W
(60Hz)
250 AW
50W

42




(Hy-brid)
15
(20kHz~60kHz)

25%

20% 5.2-6
80~90%
95~99%
60Hz 120
8 1 1

43



5.2-6

W) (A) () (Lm) (Lm/W) %
T8 45W
2 220V 99 0.46 98 8460 85 10
T9 40W
3 220V 115 0.53 98 8400 73 10
T9 40W
3 220V 135 0.68 90 8400 62 25
)
1.
2.
1994
8~10 15
3.
5.2-7 20W 40w 45w
85.5 Lm/W

44




5.2-7 20W 40w 45w
w) (Lm) (Lm/W) (%)
20W 115V -
8 23x8 ~ 184 10508 45.7 53.5
8 200 2207 24x8 = 192 (8400) 43.8 51.2
40W 115V -
3 48x3 = 145 2800x3 57.9 67.7
3 40N 220V 45x3 = 135 (8400) 62.2 72.7
450 115 220V - 4230%2
2 49x2 ~ 99 (8460) 85.5 100
)
ASHARE 90.1 (1999 )
1.
2.
3. ( 4-4)
4.
5.
(building area
method, 4-4 ( ) ASHARE 90.1
(1999 (Retail) 18W/m’
ASHARE 90.1
20
15W/m? 18W/m?

45




(

(

)

)

46



(

)

(timer)

KEY CONTROL

47

30 %



5.2-8

¢ ~1 )

5.2-9

70%

48



17 %

¢ ) « )

6,570
6,500~8,000 1
5.2-8

1 4
2 8
4 16

5.2-9

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 o7 6-9
12-15 7-9 9-12
2-6 1-4 2-5
6-9 4-6 S5-7
9-12 6-8 7-9

49




66.5%

5.2-1

>66.5%

5.3

5.2-1

47%

50



(

(

)

)

24

51

5.3-1
7 8 9

5.3-1



i T

1

bl

i

oitE moif oFEE oRE

8 18 LE| | &8 18 LE| LE| i3 na 123
( )
5.3-1 88
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
( )

52




(

(

(

)

)

)

88

SPA

20

kWh/m*.y  W/m’
24

5.3-1

53

5.3-1
87

24



3. CO2

24~65%

34%

18% 30% 18%

(1) 3.5-2 ASHRAE 62

3.5-2 ASHRAE 62

1973(ctm/ ) 1981(ctm/ ) [1989(cfm/ )

10 15-20, 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 10-151 5 25 15
10 15-20, 7 35 25
5 7-10 10 10 0.35°
- - - - 60
a. 10 cfm = 5 L/s
b. cfm/sqft (1 cfm/sgft = 5 L/s sq m)
C. ctm/ (1973) cfm/room(1981)
(1989)
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(2 o,

CO2 0.1%

damper

©))

(4)
®)
15

1)
(2)
®)
(4)
®)

(1)  5.3-2

(@)
®3)
1~2
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1)

5.3-2
35%
2
5.3-2
80%
75%
35%
250%
10~20%
)
A.
B. /
C. /
D. /
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®)
(4)
®)

< m O o w uw

(©)
()
(8)
(8)

)

D)
(2)
®)
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(4)

®)
(6)
Q)

D)
(@)

2 :FP‘E‘
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( )
5.3-3
€y
2

5.3-4 5.3-5
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PRI
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o FEA

5.3-5
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(

)

D)

)

®)

(4)

Q)

(8)

)

€Y

14

26

16

24

24 00
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6%

24



(@)

®)

€Y

(@)

CO.

01 00~06 00

3,000 ppm

®)

D 10%

2 20%

®)

(4)
®)
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(

)

€Y

(@)

©))

(4)
®)

1)
)

1)

)

®)

)

KW/RT

KW/RT
EER

a. 0.75KW/RT

3.02kcal/W-H
C.EER

67

EER 4.03kcal/W-H
1.0kW/RT

EER



a. EER kcal/W-H
b. EER BTU/W-H

1 0.75kW/RT

3024Kcal / H (IRT)

EER -5 =4.03(Kcal/H)
EER  12000Kcal/ HART) _yopry iy
750
D.
4-7 92 1
)
A.
KW/RT EER
1 2-3%
B.
C.
a.
b.
C.
d.
D.
KW/RT EER
1 1.5%
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€Y
A. (Ti-To)=+(Ti-Tw)x100%
T To Tw
Ti
To
Tw
B. 50~70% 3

2

D. 1.25

)
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Q(M 3/min)x Pr(mmAQ)

A-nF 6120 P(KW) x ™
B. NF
0.5
0.65
0.75
0.70
0.65
C.
5.3-3
D.
()
A. 40%

70

4,000



(

)

€Y

2
®)

€Y
)
®)

1)
2

1)
(2)
®)

o O W >

4,000

50%
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5.4

(

(

)

)

24

5.4-1

5.4-1

CNS 10797 8

Bl W N

5.4-3
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5.4-2

5.4-2



5.4-2

L 12 15 18
M 7 1 5
H 10 1 10
S
1 L.M.H
2
A B
5.4-3
15 25
A 75 60
15 30
B 75 60
)
EF ENERGY FACTOR / 7/
1 EF
400 5.4-4 EF
7.5 5.4-2
EF
( 5.4-2) ( 5.4-3)
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(

(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 9
5.4-5
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5.4-5

1.1 3.3
1.7 3.3
1.7 3.3
2.2b 3.3b
0 2.2
-4.5 -3.3
-4.5 -3.3
c -25¢
c -23c
c -20c
c -31c
c -24c

2.2

760mm  1070mm
1070mm 1270mm
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)

EER Energy
Efficiency Ratio ( W= Wy 2.3W/W  2.6W/W
¢ ww
Energy Efficiency Ratio W=+ W)

EER 1.2W/W  1.5W/W
1.0w/w  1.2w/w

EER 2.9W/W
3.2W/W 5.4-2
T ww
~ 10
ZeRBEAR N 41
FEfEFOEHEE 3.8
0
FE SRR - 3.2
PR ER B r RE 26
- 10
PIE S RAE 23
s
b — 20
- -30
F R A 15
PR R A B 1.2
L. —40
W/W Energy Efficiency Ratio W=+ W
5.4-2 9
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( )
5.4-3 ASHRAE 10

(absolute humidity)
(percent load) 30%

110 110

I\\\.

z
100———-———---—-——-———;/ 100

-1 90

PERCENT LOAD

©
(=]
i

.

<

\
\

80

70 I L { . L I ) 1 1
5 6 7 8 9 10 11
ABSOLUTE HUMIDITY, g/kg

70

5.4-3 10

5.4-4
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5.4-14

[ewsnmas | B T |
[omreem | cnaw | wm  |saczan| mﬁﬁn\

Ty L‘ou Uorrld on |

e | —J L1

1

0> _ON OFF [ON

= UorrlonY oFF

5.4-4 11

)
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10.

10
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10

10~20%



5.5

(

)

1)
)

€y

(@)

3

B4F
380V 125HPx2

6
3 380V 30HPx2
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©)

(4)

€Y

(2)

50 m

6~7m

6~7m

10
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©))

(4)
1~5 6~14
15

€Y

(@)
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®)

(4)

B1F

3 380V 15HP x 2

€Y
)
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1)

2
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(

)

87

12

12

4.5



10.

11.

12.
13.

14.

15.

16.
17.

18.
19.

20.

21.

22.

23.
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24.

25.

)

(

2~3

1~2

— N o™ <

5.6

)

(

€Y

(2)
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®)

(4)

®)

(6)
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5.6-2
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10.
11.
12.

)

D)

)

®)

(4)
®)

(©)

()

C))

)

1)

20
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)
®)
(4)
®)
()
Q)
(8)

D)

(2)

©)

(4)

®)

(6)

12

94

E.F.

10~20

E.F.

E.F.



Q)
(8)

)

(10)

10
10

(11

(12)

(13)

(14)

(15)

(16)

95

10~20%



80%

12

600
800
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10

€Y
)

®)
(4)

10.

97

100

4,000



1

5.6

5.6-1

11.
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5.7

12.

20-30%
(

CO2 NOx SOx

SPA
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(

)

3-5%

30

100

20-30



80~120

40%
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(

)

€y
(2)

©))
(4)
®)

(6)
)

1)
(@)

®)

(SteamTrap)

(Water Hammer)

60~70

102

0.4%

(Incondensibie Gases)
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(@)
®)

5.7-1
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5.7

1

(Mechanical Type)

1.

(OpenBucketTraps)

2.
(InvertedBucketTraps)
3.

(FreeFloatTraps)

4.

(FreeBal IBucketTraps)

(Thermostatic Type)

1.
(BellowsTypeTraps)
2.

(BimetallicTraps)

(Thermodynamic

Type)

1.
(ImpulseTypeTraps)
2.

(DiscTypeTraps)

(Orifice Type)

1.

(OrificeTypeTraps)
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(@) (Blockage)
(Orifice)

A. (Steam Locking)
B. (Air Binding)

(Screen)

105



(2)  (Blowing)

B. (Valve Seat)
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3) (Leakage)

(Live

Steam)
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C.
(@) ( Insufficinet Discharge)
A ?
?
B.
?
?
C.
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100
100
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D)

(@)

©))
(4)

110

(BlowDown)



®)

(6)

5.8

¢ )

(QH) (We)
(QL)  QH=QL+We

5.8-1 )
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(

)

QH:QL+W9 > We

5.8-1
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(

)

5.8-1

(QH)

1kw

(QH)

1kw

(We)
2kW - 3kW
1k
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5.8-2



S\ Fe ok
i A\ AE

S
)
]
=

| ( ;

| | | |
1R 2 i i i i
Q _ | | | = Qy
| i i BEEEL:
' 1 I 1 ! 5
- A
5.8-2
(QH)
?
2. ( 5583 )

D (air to water)
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(2) (water to water)

7 ~12

;

|

5.8-3
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25 CoP(

/ ) 2.6 65%
( 90%)
COP 2.6
1kw 2.6 kW
2. 6kW 3.25KkW(
80%) 1kw 2.8 kW(
0.36)
16%
(  65%)
CoP 3.0 ( )
57%
CO:
)
(2) 3/4 2/3
1/2 (
)
3) ( )
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(4)
®)

(©)

WAHTHRRRTARENRSIN: — - EHRMESERSNRE MLRRRNAL HRAD
T EABRBEINS  ARESTUARNINE
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SERATE AREED SRR
b A e ARG

£ LR ERARSEEN
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FEEAKE ST BOR R B B
| e
—— “Lgim gugr —nawr
o TEKBRY SN

BURLAARRN ARRAR
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HEERRNA
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5.8-4
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(

)

5.8-5 )

LN

We

e

(accumulator)

R 11
KR # Ak

Q

Q= QL+ We > We

5.8-5

€y
)

o

R
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(

)

®)
(4)

®)

(6)

Q)

1.89 /

60%

5.8-1

119

0.77 [/

5.8-2 )

1.96 /

1.19 /

0.71



.8-1

860  / 90 744
12,000 7/ 75 9,000
8,816  / 75 6,612
8,042  / 75 6,707
860  / 260 2,236
(COP)
860 7/ 360 3,096
(COP)
5.8-2 1,000 21 58
3,700
37,000 = 744 47.8 | x| 2.6 7 124
37,000 +| 9,000 4.11 | x| 25 7/ 103
37,000 +| 6,612  / 5.6 x| 16.9 7 94.64
37,000 | 6,707 5.52 | x[13.32 7 73.52
37,000 +| 2,236 16.55 | x| 2.6 / 43
37,000 +| 3,096 11.95 [x| 2.6 7 31
D) 75
) 70
©) 67
0 58
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)

(

5.8-3

3

5.8
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6.1

90-92
6.1-1
40 15.3%
6.1-1
B ook oy 30 | AP M AR UE SRR E EifE & -JELE:-X- -
L0l0l RFradtmuEsEs L4 9. 3%
10201 |45 M & Sixdl & 5 a 4. 0%
LDZ0E |4 f5 -k B B ® A LNEFRIE A 5 3. 3%
5 Ao | L0303 4R A G & ik e B B85S L YS S 0 L 0. %
L0401 (4% &5 oh & B #e Ll 7. 3%
10408 | S of R E A HiRT 2 L. 3%
L0852 |FERIE44 /R RAELE M L 0. T%
LOBES  |de#) 15 F 45 4d Mk BL 3% 3 HE 48 L 0. 7%
10804 |:EAM &= i L4 9. 3%
RREH A& | 10BLD  |mieAzsipekriE e L 0. 7%
108l A EFAEETS Lz 8. 0%
30108 |podnast % 5 3. 3%
S0LL0  |3EH E S YERE L 0. T%
30011 | S r4aBEaism b L 0. 7%
ENINERC RN oA L 0. 7%
30157 | = #8& friE gl L 0. 7%
3016l | F4E A HEIE S HE 2 L. 3%
30162 |ErEaM iR E L 0. T%
30201 ERMs SRS R, g S s 3 2. 0%
30202 |podh st & R a 2. 0%
30208 |G B v B4R L4 9. 3%
A | 30209 |sr B EIs SRR B st S B RS A L 0. 7%
3021l | B HEM 2SI L 0. 7%
3pzla s T L 0. 7%
30402 REEAZEE L 0. 7%
30412 | 3EiE S @BALEM 2 1. 3%
30450  |E P AH 4R ah — A BE S = 38 B L 0. T%
30457 | i) s A5 s z L. 3%
30357 | Spok v B IE T 3E 4 2 L. 3%
30358 |ELEicg S4aE R 3 2. 0%
30380 | F 4&-Hp Ay L 0. 7%
30907 |EHS—F X Fr ERAER L 0. 7%
2010) |MEE A EA SFEMA S SFHE 258 F ] 5. 3%
20L1lE |+ E Ser i dn i ¥ g 3 2. 0%
20301 |30 FE b ARE A Ao 3R B B 2B e 5 3. 3%
B Bt 20302 |:EE B ER Aok A Lo B. 7%
BOL0L | 3% 5 SR AR T8 L 0. 7%
50208 |2 =t #) F o5 58 A B i A eh 38 ik ok LS, L 0. 7%
50207 |35 F 144 A ST Uk A S L 0. %
- Ak | 50405 A FEAL A SN LA ARES 5 3. 3%
90-92 20

122



6.2

6.1-1
1~40 6.3-1~ 6.3-22
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
kW 829 | 918 (1013|975 | 950 | 829 | 801 | 768 | 745 | 702 | 734 | 744
( ) 870kW
~ 870KW
9.8
( 2,127,840 2,029,414) / 98,426 /

123




02

1,430kW 90.04~91.03

09:00~10:30

15:00~16:00 (28RT>2 50RTx1

60RT>4 ) 346kW( 110kW 24
40kW
40KW

5.4 /
159  /KkWx(40kW>2 19kW>2 21kKW>3 ) 213 /kW>40kw><3 5.4
/
30
5.6

124




03

160HP(119. 4kW)
B60HP( 10 ) 100HP( 5 )

07:30

3,487 /

1.5

125




04

4.5 /
25HP

2.2
25HP
6.8

15

126




05

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
%| 98 | 96 | 96 | 97 | 97 | 97 | 98 | 96 | 96 | 96 | 96 | 96
APFR
99%
99%
(1) 1591.2  / x0.0015x(99-97)=6  /
0) 8,540,000kWh/  x(1-(97/99)*)x2%x1.44 / KWh =1.2
/
(3) 7.2/ (1.33KN 8,180kWh/ )
3
3 7.2 /0.4
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06

3 S57.7%
S546kW 1,600kVA
34.5%
2 3y1,000kVA 3 p600KVA
(380/220V) 8.3% 33.7%
3y 11.4kVv1,000kVA 3y 11.4kV600KVA 2,000W

11,200W

1,560W  7,200W
[2,000W  11,200W>(31.3%)2]  [1,560W

7,200W>(31.6%)2] 5,377W

( 1,000KVA)  2,000W 11,200W(49.7%)2
4,767W
610W
1,000KVA 400A 600KVA B00KVA
600KVA

5,377W-4,767W 610W
0.61kWx8,760h/ 5,344kWh/
5,344kWh/ x1.81 /kWh 1.0 /
400A 3
3 7.2 / 0.4

128




07

Timer relay

1. 13
2. 150w 20W 294W
timer relay
®
294W/ +1,000W/kwx4  x8 [/ ( ) 294W/  +1,000W/kWx2
x2 [/ ( ) x365 / x1.8 /kWhh 6,954 /
(3,863kWh/ )
[ timer relay 2.0
() 2.9

129




08

(TIMER) 15
5HP 24
00:00-07:00 (TIMER)

15 5.25 (7 / x75%)
[ J

3 xBHP>Q.746kW/HPx7h/ x75%x365 / ( ) 21,443kWh/

x0.73  /kWh( ) 15,653 /
) TIMER 0.5
) 0.3

130



2/3

(132 100W)
(512  40W) (132 50W) BI1F (8 40W)
PL

200 3U PL 100w 9W  PL
40W 13w  PL 50w
60%

19.0 /  (23.4kW 69,803kWh/ )

18.9
t1

131




10

(TIMER)
18:00~24:00 24:00~18:00  1/2
9~11F PL13W 24
50~100Lux 30 90
(TIMER) 18:00~24:00 24:00~18:00  1/2
o
15W/ x30 / x3  +1,000W/kWx16H/Dx50%x365D/Yx1.8 /KW 7,096

/ (0.68KW 3,942KWH/ )

1.4

(TINER)

1

132




11

1. 1F 60 FL40Dx1
6,570 /

2. 50 FL20D>4

3,650 /
3.15F 16 FL40D>3

2,520 /
1. 1F 3 40x1 1  40x3
2. FL20D>4 1 20x4
3. 40D>33 1 40x3
° 2.9 / (2.6kW 13,401kwh/

)

° 12.1
° 4.1

133




12

1978  Westinghouse 420RT

20 Westinghouse 450RT
200RT 420RT 8 200RT
420RT (  1.9KW/RT)
420RT 300RT
164.7kW 8,760 812,315kWh/
1.78 144.6 /
300RT
395 ( )
2.7

134




365RT 98.44RT

26.97% 1.45KW/RT 7.4-8.6 (
1.2 )
21:30~06:30 9
100RT 365RT
300RT 1 (100RT)
1 365RT
21:30~06:30 9 300RT 1
(100RT) 62.9  / (49.17KN 567,265KW/ )
( )

135




14

LMTD

240RT

180RT

LMTD

(37.1kW  159,530kWh/ )

40
1.2

8,600hr

34.1
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15

200RT
LMTD
35
LMTD () LMD ()

#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/ )
/ x0.8x1.4KW/RT 400RTx153 / x13  /

(600RTx122 / x13

x0.8x1.4KW/RT 200RTx90  /
(67.2KW  221,894kWh/ )

/kWhx10% 423,818 /
50
50 +42.4

/

x13

1.2

/

x0.8x1.4kW/RT)x1.91

137




16

(90)

25%

S%

108,405kWh/

20.4

1500RT

138




17

650RT 5~10
11 ~2
650RT
(300RT)

2,754

74.3  / (377,133kWh/ )

300RT 380

5.1
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18

1 2
2~5%
3% 1 2
33% 57,238kWh/  (6.5kW) 10.8
2
0.2
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19

5 RT  2.4GPM(  9LPM) RT
3GPM(  11.3LPM) 22.5M
2.4GPM( 9LPM) 20HP
2
WHP
BHP( ) = ( )
1 ( )
LPM ( )x M ( )
WHP -
( ) 6120 x 77, ( )
N: 0.7 M2 0.91
° 1 70% 8,760
5 / (4.1kW 25,141.2kWh/ )
° 6
°® 1.2

141




20

( )30HP
15HP 25.6kW 11.2kw
14..4kw 5,490hr
79,056kWh/ 1.93 15.3 /
22
1.5

142




21

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

+21.1

/

80 (

3.8
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22

130HP 15HP
60 12.9
9.1 10.5
(F/C)
33.2KW 8,760nr
423, 354Kl 87.6 /
300 (F/C)

3.1

270
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23

75HP ( )
40Hz
52 _.9kw 8,760hr
10%
52.9kWx8,760hr/ x7/12( 40Hz )x10%( )x1.88
/KWH 5.1 (27,032kWh/ )
8

1.6
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24

(CWP-1-3)  50HPx3
4,236LPN 39M 76%
5,435 LPM
33 M 45.92KW
63.820 69. 4%
° 50HP 10.4 7/
(7KW 55,188 KkWh/ )
° 10
° 1
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25

26
(28RT 15HP)
23
26
° 1 3%
28RT 0.93KW/RTx1.2x28RTx6,480 / x(26-
23) x3%/ x0.8( ) 14,579KWh/ 1.97
14,579kWh/ x1.97 /kWh 28,721 /
° 26
o
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26

2HP

8:00~10:00 12:00~14:30 17:00~21:00

° 12
34.2KW  24,624KWh/ )

° 12

° 1
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27

8F~22F)

(B5F~B1F 1F~8F

59.3

/ (59.9KW 300,989KWh/ )
150

149



28

CO- 429ppm
CO2 429ppm
10%
1.0kW/RT 600RT(200RT x3)
1.0kW/RTx600RTx0.8( )x1,560hr/ x10% 74,880kWh/
1.91 74,880kWh/  x1.91 /kWh

143,021 / (48kwW 74,880kWh/ )
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29

S00RT

2 (420RT+240RT)
15HPx2

10.7 /7 (57,912kWh/ )
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30

700 RT 400 RT

5.5KW/  x3
(6.6kW 33,000kWh/ )
35

35 +6.3 /

x5,000 /

x1.92  /kWhx 40% 6.3

5.5
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31

8F~13F 500RT
14F BORT 15F 60RT
200RT
BORT
12.6kW  200RT 3.7KW
10/  (10.1kW 55,449kWh/ )
( ) 40
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32

PVC
8F~15F
8F 20RT 10:00 10RT 13F
11RT 15 10 12:00
7RT OF 12F 13F
1. 8F OF 9F 5O0RT
8F OF 8F  100RT
2. 10F 11F 12F 13F 12F
50RT 10F 11F 13F 5O0RT
( )
o
53.4  /  (69.4KW 230,580KWh/ )
° 115
° 2.2
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33

S%

3 7/ LNG
591, 145\° 6.5kg/cm’G
(55-65 )

14.7%

50

° 77.8 / 64,844 m’/
o
[ )
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34

20 2920
65.2%
29%
° 87 KL 56.7 )
o 80 (
)
[ ) 1.4
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35

60

20
50

15
60

42.53% 39.29% 50.53%
204,688 17,346

8%
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36

179,995n°/ (299,991m*/  x60%)
286.9  /

10.25 /m’

60%

110.7  (184.5  x60%=110.7 )
o
60%  64,798m/
° 107,997m/ x60%x10.25 /m3 66.4  /
° 200
° 3
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37

5

55

31.8m

33.7m

60 (

2 0.6m 3 1.3m

9,900kcal/m*-0.8 7,300m*

/

1.2

10

57,816,000kcal/ =+
7,300m°x11.8 /m3 8.6
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38

68 % (am 8:00~pm

12:00) 1.91 T/h 0.15 T/h

60

1.98 T/h
85
26.5kL/ 39.5
/ 1.98T/h 11.9
80
2
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39

80~90
2 70
( /
80~90
6.8
5,132m°/
22
3
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40

1. ( 8~9L)
20~35%
2.
1.
( ) [( )
1F~6F 8.04 12.08
B1F~6F 6.61 12.0
7F~11F 9.08 13.5
7F~11F 10.8 12.5
8.7 |[8.56 [12.25 |12.79
% 29 33
B1F~6F 24 .47 24.0
B1F~6F
2.
1. 42 ( 42~45 40~42 )
2. (10~20L/min) 15L/min
3. (8~15L/min) 12L/min
4. (10~18L/min) 14L/min
° % 285,902 23,512
®
®
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2008—

84
24
246..6KWh/m’.y 1,454KW 1,367
1.90 10% 72 / 137/
84 70% 59
8,579k 0.42 0.81
€y @)
3 4)
10 €y 2 3)
4)
®)
(©) Q)
(SCADA) (8) 9
25~26°C

(10)

10%
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10
11
12

13
14

2001
2003

) 2000~2003
2000
ASHRAE Handbook-HVAC Applications 1999 American Society of
Heating, Refrigerating, and Air-conditioning Engineers
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
1988
2002 CNS10797,

2002 CNS10798,

ASHRAE HANDBOOK 1999 Applications
( ) 1999
ASHRAE HANDBOOK 1999 Refrigerating, and Air-conditioning
Engineers.
2003
2001
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2020
28%
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