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1. 544

B0

=& 0.1MPa

o1t + HOolXlIe
tkg/cm = 10mAq (2=5)

1. ti7]gte] 101.3kPagl XA SAs Ao|x| g o] 20kPac|tt. AdI¢kE-L& Awnlr)?
» 314: 101.3+20 = 121.3

2. t7]ko] 101.3kPaQl oA A3 AFA oA YHo| 20kPac]th. AU Aullr)?
» 3]4d: P = 101.3kPa — 20kPa = 81.3kPa

3. 7} 2 HAS AYs AEoA HAAF MAAF 2B gqir|7t AR EHe & o, AlA
WH 2RE a7t 2 AFEAUrAY 228 HA Fole? (&, 17t FRAA AAH "WE7IA 9
= nlZ &4 $S5E 2mAqg, AR BB HA e gFHe 0.07MPaolE‘r.)

@D 5m @ 9m
@ 10.7m @ 11.4m
® 7m

> 4 @

a7EFe] AX Fo] t H = 100(P+P)+4

- P19 428 =) @ 0.07MPa,

- Pi(7179 v1F &4 $F) : 2mAq = 0.02MPa,

h (ARAA HFe 847179 Fo]) ARWETL Fo] 7|FEo|EE Omeo|t.
s H = 100(P+P;)+4 = 100X(0.07+0.02)=9m
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1: 22 o] (m) d: w327 (m
v: B 55 (m/s) g =897+ %(9.8m/s?)

4, ¥j#2] AZo] 100mmel & Wol| FA7 2.0m/sE EE2I Y S, wiF Zo] 1mo] L3}

= rpEEASTE dridrk (b, 9h2ATE 0.012 gtt) #1103
D 9F 0.01mAq @ °F 0.02mAq @ °F 0.03mAq
@ °F 0.04mAq ® °F 0.05mAq

> g @

A4

) ] [ v
U]’a]'t/\a]TT5H=fE—g
H:vpEEA ST (m) fob 2 A

1: o] (m) d: B2 7 (m)

v: BdFE(m/s) g5 D7HEE(9.8m/s%)
H:OOML 2 = 0.020(m)

' 0.1 2x9.8

PRETRRAE

T Tl

D= ,/ﬁ = 1.13\/§ (Q: v (m/s)
v v

v:frg(m/s)

v: 3 (m/s)

5. W74 20cm¢l FHE 1.5m/s9 Eo] 323 & o
0.2

FEFS drlry?
2
P A Q=4 - fu=7r><dI=3.14><

1.5 =0.0471m' /s

6. % 22.4m'/hrE F5E=d QT HUIPZT Y FHPoE HFI AL?
(¢, HEE Y {5 2m/secE })

@ 65mm @ 70mm @ 75mm

@ 100mm ©® 125mm

> dE D

FrHzZe T4 D= 1.13,/Q =1.13 722'4/23600

v
= 0.063m = 63mm TEHA 65mm 7}t 4 &3t}
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o HQH
HEoHsy = 6,120E(kW)

Zoke} (HP) =L W(e}%zﬂ;): :)OOOJ;g/mJ
%) m'/ min

H(4A):m

E(a£): %/100

SRR

< At F=)

%% 1,200L/ming B2 Zol|7} 63m(HLA)S

7. A AFERY BES g
Faa gtk FEZF R 60%Lu], o] BT ZnlAL Auldsl (g, Jd¢&
#93]
@D10"F= (HP) @16.8v}= (HP)
32872 (HP) @327} (HP) ©367+= (HP)
> A5 @
Skl (HP) =0T e 9152 1000ke/
I 4-2F):m'/ min
H()7d):m
E(&£):%/100

1L+ 1lkgolP =
(1x 1200 x 63)/(4500% 0.6) = 287}& (HP)

40m'/min2 &S FTe] AT FZo| AAHE AE71Y

o] 30mY iﬂ%ioﬂ S
m, X9 &L 656%, &2 0.152 3})

8.

THL? (&, v &4 $F 6m, FYFE 1.5
@ 30.2kW @ 43.4kW @ 302.2kW
@ 433.6kW ® 452.2kW
> A @

WQH oo 1,000 X 40 < 37.5
(1+ o fr&/100) = 6120<0.65 <115

A P= X
il P 6,120E

= 433.6(kW)
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2. 3841

I P
e AAR L Ee = (p—l—l)xmo
2

A7 A, p s 7FE A B9 D (kg/l)
A5 E o) A% (kg/l)

9. 20C9 &5 80CE 7IEE o &9 FAZH&2?

(&, 20C &9 AE+= 998kg/w’, 80C &2 WUEE 972kg/m'o|t}.)
D 2.0% @ 2.3% @ 2.7%
@ 3.0% ® 3.2%

A er) AAAHEe = (%—1)x100
2
A7 A, py s 7FE A E D (kg/l)
py 2 7FEF E o U (kg/l)

(0998

A BHE = (Foos

X100 = 2.67 = 2.7%

10. 4C & 400L & 70C= 7198 o] B3$L Gujelr)?
(& 4C 9% 1kg/L, 70C ¥= 0.9774kg/L)

D 9.25L @ 11.56L @ 16.42L

@ 20.34L ® 24.56L

> e D

- P1
N A = (—— =
e av (p2 VV=Gomm

—1)x400=19.25
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11. S84 3 AZA &2 GFo] 34.9kWo|x FH2=7} 80T, wre2x7 70Ced
3, ( L /min)S Lujelr)?
@ 50( L /min) @ 100(L/min) ® 1,000( L /min)

@ 2,400 (L/min) ® 3,000 (L/min)

> A D
A eI B9 E L/mino| 22 du EEAAFe] G497 kWel @9+ kl/s2 minS & w}
ol st} whelA
34.9kJ/ s . .
12 % (80 —70) X 60s/min = 50L/min

12. & A7+ 1,000kgd] 242 65CE $X 39 2FsuA & 0 eI 7197 A2 £%
(kW)L? (&, B9 H|gL 4.2kl/kgK, F5LEE 5T, 7197 &L 100%= 3t}.) #|193)
D 40 @ 50 @ 60 @ 70 ® 80

> A @
1kW = 1kJ/s o|B=2

7}0:17] ]/\Q_a]:[km %

_ 1,000[kg/h] < 4.2[kJ/kg-K] < (65['C] —5["C])
3,600[s/h]x1

=70k W]
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13. 500Q1¢] AF3ste o}FENAN FFXEE 5 65CY o, 15‘7}%‘%&M
LF(kW)L oF drjolrle(e, 19 1993 F93FL 100L/d -°J; £ HlgL 4.2kJ/kgK,
19 AL g 71955 8-S 1/7, 38971933 £€8 100%, ° 94«1 =¥ b
123HA Z=th) #1233

@ 50 @ 250 ® 500 @ 1,000 © 3,000

> dE ©
3l Ad:

tE71o] s e 19 A aggol 100] Ao a9wol oat /tas19] ulg, LEArE Fotol
i,

Q< rxex (t,—t,)

7= 3,600

H: 797 54 (kW)

Q1Y AN FF=F(L/d)
Z|

[¢]
A H o] FE ol e rbE ] H &

500[¢1] < 100L/d < (1/7) x4.2[kJ/kg-K] x (65[C]—5[C])
3,600

BODKMIHE: &H3txo Hats=HE UEU= XIE<HI108!, HM153 JI1&>

) X 100<HM122]>

14. 9_')1:9] BOD A7 &©°] 80%<1 7§§}—7::°ﬂ/“] 43t 9 BF4 BOD %71 40ppm¥ B¢, AE
FHHE 279 F=€ 2 ppm&l7l? A1103]

@ 80ppm ® 120ppm @ 160ppm

@ 200ppm ® 240ppm

> A @

o o] 2~ — Hl = 2
- ] _ T 9T BOD T BOD
A BODAAE (%) = 231 B0D

> 100

#<4<BOD = 40/(1-0,8) = 200(ppm)
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15. £49 BOD A|AEC] 90%< As}zoA A3z=Z §YdE 2549 BOD %7 250ppm¥
A9 A3 F9 WHF4 BOD 55?7 A|153]

@ 25ppm @ 75ppm @ 125ppm
@ 175ppm ® 225ppm
> A4 D
s Ad:

94 BOD— %5 BOD
BODAA & (%) = = == 50D X100

WEBOD = $9U5BODX (1—BODAAE/100)
= 250 X (1-0.9) = 25(ppm)

4. JtelAn)
16. 20C¢ & 3kgS 100CY ZF712 wE7] &) 283 dFe(k]))L?

(&, 9] v]&S 4.2kJ/kg - K, 100C 259 SFubag e 2,257kJ/ke= 3c}) A|273)
@ 3,153 @ 3,265 @ 6,771 @ 7,779 ® 8,031

> A @

3 A

AdF = AF < H I x 253 @I A §-
=A@ xdgyoa  —zhdo] x3e AF S
= 3(kg) X
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; W, (hy —hy) A=
i%}eﬁﬂ&%:wxloo[%]— =k E%Xﬁgg%%ﬂ%&xmo[%]
W, : & [kg/h] Gy: AR &5 [kg(Nm')/h]
hy: 3 AE [k:J/kg] H: A5 AT kI kg (V)]
hy : A S 79 A [k kg)

17. 7F2R 84 10TC9 & 10,000kgS 70C=E 7FEE of 7F24H]F22(H, 7F29 dZFHL
42,000kJ/m’, 9] H)]EL 4.2kJ/kgT, 7t I3 A& 80% °|tt.) A|138

@ 70m’ @ 75m ® 80m
@ 85m3 @ 9Omi
> A @
s A
ZE)ak H] &4 T X . -
Ty b = = °LXM]EXL1 a =5 = 10000542 (70 10)=75(m)
frdnotdE xnad o as 42000 0.8

0

18. of@ A9 ASIZ

> SHF =

] A& 35,000[W], Z&<E 15,000[W]o|S o, E@H|=?
_ 35,000
g2 (35,000+ 15,000)

ofi| gt
Y o&i

de
n =0.7

rﬁi

o
=

19. o= @ FAIF] 11.6kWelal &7]e] efst EddFe] 3.5kWelnt. o] R 37
ot gV E AXE e A9WEHAL? (dvl2E9 AY2Er EE4HY F9)

D 10m’ @ 20m’ @ 100m

@ 200m’ ® 250m’

> As @

Aok
A ggggug = 2o oo = HOTSD oy
EETdg  0.756
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H|28%] 1X} A" D-100 S2HHA gloj=

I b (P 1)

20. d#FA o] 3.5mK/WQ 7]1& HAld dAE=SE 0.04W/m'KS F7 60me] dAA4E »73ict.
o] Wj ddo] Wxe] dHAFE(W/m' - K)2? A|273]
D 0.15 @ 0.20 ® 0.25 @ 0.30 ® 0.35

> sk 2
— 350w )+ — 0 gy

K, 0.04(W/m:K)
(AA o7 AT = HA D7 AT + G DA =AY

A

K, A A58 (/oK)
o+ A 5 (W k)
\: B a)e] A B (W)
d: B3 2] 7

9] 4o upe "
1 z 0.06(m) _ _
Kk, = 0.2 W/ m-K
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22871% Q= L (moh)

ek WA k), S BE=( Py IkEE( L)

1AI2H S0t0] |21 /h)S A9 BHOR LiE 3
2| 34 e BT (/)
FRT = e A ()

%

21. 6<10] 2F3E FFFY BIHAF AN AU CO, FE&FEE 1,000ppm, 9719 CO,
== 400ppm¥ ©W FHA R 7| (m'/h)2(d, 1919 CO, AL 0.015m/h o|t}.)
A 253]

@ 30 @ 90 @ 150 @ 300 ® 400
> AT O
- A k 6($1]>x0.015[m'/h]
J: 2k = = —
A BassFQ Ry 000~ 100 1:000,000 =150

22, olREGA Y A7} 150 284 720 o’ Q1 2P 7|85 1.5 3/h 2 AIHES v Fe
% (n'/min)2? A173
D 18 ® 90 @ 270 @ 540 ® 1,080

> g D

o 71 A Q=71 % (m 3/h) =] &4 (m?)
g 7

A2271% Q= pEp (mvh)

Fref7ks SR L), 38s=(P) A7IkE=E(P,)

9 Aol A B71BQ(m/)E FEaL e

S 3hd 2 e % (m'/min) S 78 4 A
Q(m'/h) =nxV =1.5x 720 = 1,080(m’/h)
)

Q322 (m'/min) = 1,080/60 = 18(m'/min

_’IO_
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5. X 7]/dH]
 HAMAEH|C 2E
1) 2ol&dl 22 (VA) =20tL T (VA/m') x HAHA(m )<HI133] J|&>
@ = (Demand Factor)
Ao o 18 dA [kvA]
Q=
TEE = srgam g g pva) <00
ool o] o
H=l<o R E S - To}"o’] %ﬂﬁe—ﬂ'[kVA}
@ S0otE(Load Factor): H-st& = —; N e dd kAl % 100(% ]
. ) Zy Bkl A48 7 Sk VA]
(=} N = I == T
@ S£=Z(Diversity Factor): 5% 3 A 05049 VAl
23. ZtZt 50kw, 100kw, 200kw &9 A7|FAu|7F AX o] 3 F+8F°] 80%Y 59

A dEgF2? As53

@ 140kw @ 280kw @ 350kw
@ 560kw ® 600kw

> AE ©

s HAdlradE = Fehdn e AXTEE

= (50 + 100 + 200) <80 x1/100

24. o= F49] 149479 Al AFo] 200(kW)o] L, 2| HH

HRE (%)

D 40% @ 50%

@ 60% @ 75%

® 80%

> A @

A Fakg = Fato HadH(72000KWh/(309<24h))/3 <=

_’I’I_

X

2 (200kW)

o] 72000(kWh)d of
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NFU= FEAD NFUM=FEA

ExA
FXUXM

I
=
X
Q
=
e
B o
=7 =
i_;/w \n/oE
o Hi ol X

tth FBsS AT

3|
i

WAool 100m'Y AR HF ZEE 2008 A(x)E A3tk

25.

h 4

gt}) A163]

BAEL 158

@ 1070 3 147)

® 3071

@D 87K
@ 2070

30(7H)

200 <100 x1.5 _
2,000 < 0.5

EXAXD
U (71 ]

.N:

_12_



H|28%] 1X} A" D-100 S2HHA gloj=

EY AAHE U8
= A<
=8 AA P!
1. =53 B2 17]$F Stoll A 4CY uf E=7p 71 (=), 2.
2. Bo] o] ImE ¢Ho=z Yl uf oF ( 9.8 )kPa o]t}
immAg = 9.8Pa
£ 1ImAq = 9.8kPa = 10kPa
0.1MPa(0. IN/mr*) =1kg/cm=10 mAq (#=5)
3. HeE FEVIE 2 AA sl #E AN HeEge] FAVIE T aREY AR
( 300, 1000 )mg/LE |A] ¢o}of 3t}
4. 7)1FEEH 7Rk ) Fol7t 26mY wf, 7]l MAEkE 29k (1 0.25 )MPaolth.
5. ZHE71AL 7o) dRAHKET 15cm A% YolA E7|aEAB AEAA0T (O, X))
@3Sl FY P =2 fA e e 97 SHEREESR R HA (150 )mm o) H&
AA A F7 S gk
E=
[e)

7. B71HA B 71T EEHART 150mm o] =2 A oA A F 7T AZAS
(O, X)
AWM BAe Gl B (25 )mm oA st
LY s A A AR $40 AL 40mm (B2 4284409 H%oE= 25mm)
oldo= s} (O, X)
10. S A3IANA =] WEEdE S (017 )MPa oA, WEES (130 ) L/mino] o2
=t
25 2 ASHAE AT IHEH
ASHERA (m) 25 2.6(Apt&EXR)
8 4=+ (MPa) 0.17 0.1
2 =2( 4 /min) 130 80
2.6x N 1.6xN
=2k (m)
(1-2) (Apt JI=J04= 10)
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H|28%] 1At AlY D-100 F2HHH 2lo|lH2 EY AAIHE U8B
10) &317]
SB2I] | HUSAY 199 oldelm YY) FHEY vvkel &3]
4317 S AF 1099 o], BE 2099 o]0l 4317
D Zzviet 44,
@ FEALHIAAY nAAL (TR 7 PRoEE)
® £¥5FA237] - 20m o),
XA A37] — 30m © Bl x
ii}ﬂ Hﬁi]ﬂ‘i‘ @ q]o‘l‘o*l ﬁ_'] m ]IH H ] ] — N
@ TR 450l 2 o4 AdZ TR B9 Fuitk Hehe, vheh
Aol 33m oo FEH 7 AM(IHEY FLde 4 AYE L3tthol =
Hj 2]
@ o] 1.5m o|&te] 3tel HlA.
SUjash ujTe] 27
s = F=HH 2 JHXI o =
ol Bt 50mm O] &H(32) 40mm O & (25)
s &3S 100mm O A&t 65mm O At
11. SYAistd Hxo e Add A AAEESEH] (140 ) E ZFHsA] golof shry,
% Hmo 352 ARed A AAEEYIY 140%S ATt ofsty, ZAEEFY 150%2 <A
Al BAESU0] 65% ol4to] ofo} Fiet.
12. AFAEY ALE WAskE =dllx Avje] dl= AX 1142 (2.5 )m o|H= gt
13. 7It553A9 AAESE ¢4H2 shue] sl=ddel 0.1MPa ¢/, ( 1.2 )MPa ©|3}¢] W5
o]l & 4 A shojof s
14, d2ETHe] S5 AHOSEZRYH =Fol7F 0.5m o]/ 1molste] ¢ x|o Ax|sjjoF gt}
(O, X)
15. AAFSFH] F5+= 74 (65 )mme AT o R Fof shr},
16. AdAFFHe] Fujte] 742 (100 )mm=E sfof o,
1.5m &3], Suyigide] e,
0.8m ~ 1.56m LHUBEA BA7] FA7]9] ZZA9A], HAZAE] o
0.5m~1m £+
100mm o}AZEWS, WES AHMENALGS, AWE H2e 2 vi JAuE
17. EA7b2 BEehe ERolA 1S Aol o (1 )MPa ol 4el A9-E watct
18. %2 0.1kPa ©] 1kPa wRke] o458 Zatth, (O, X )
O Z¢FF: 1MPa o] (10kg/er o] A), A2l A 7F~E 5714
@ Z%+F: 1MPa 7|9 ~ 0.1MPa ©|A(10kg/er — 1kg/em),
S A diatE Ao WA e] A A
@ ALFF: 0.1MPa v)H(1keg/cr o]3}), AfE &7}
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19. 7F2Abg Ao AR ez 7]= ul (1) 18] o] e xA7]e 74 - Tl
Aghel o 2 okAHA S AA S
20. 7F2=ARE7I&}F 3}7] Atolel]l frA|stedof st ARl (2 )m o]/do]ofof st
21. 7F=ARE7I & A7AIRE7] L A7 A 79k A= (60 )em o3-S FAISF oF St
22, A2 FAR 2 & 3 AgS (8 A )Mo r A, FHIARE-qEE o] A ekl
A shuf Al -2 (8F, )Moz sfofof skt
23. 3AAEo] 13mm v|%o] wj#L 1m =}, 13mm ©]AF 33mm =9+ v 2m mft}
IAAE AAg (O, X )
24, WS A Ele) A= AfolE AHOoZEE (0.6 )m oW AYE X 3}
25. Y] WMH = HG ARt AAsHA] ¥ A viHe ETH 1.6m ©]7 2m o]yl
Axgt) (O, X )
26. 7k2=AIRET 9] A wolE vH o2 HE (1.6 )m °1/ (2 )m o] FH-FHOR
A x| 8Foof st}
NEEE JhAHE|
&2172 0l
o0cn &1 HE|
2S5 (EHEX)
30cm HMIIEE D
SPIES =)
15cm HAXX oKl 2 &AM
10cm
- 312 2M Ol&t KX P -
- AT IS M 04 B, 23
- ol oY 4 = s ;l D,
W AXI(0A-BS AR &XI)

27. 2F2E AT RS Alole] AAFLE Aopxlvlo) g 259 A& Ajstar St vke
A B g wieel &7 ¥ SRFAF] (60 )% o, Haks vl B (70 )%
o] Folofok gt
28. Ak Aol atrl=2 (1,500 3} 7,000V o]ste]th
g +2(=H=17148#78 KEC)
AL+ =S S
ok WF: 1,000V0]5} K12 1,500V o]}
] A4 zat 7kVolst
Snet 7kV Z}

H40E(HMIAIM) © Al Ad&H3 60m: 3AZIE(60AFVEE ZFste 104w 7 EHuttt 0.52
ZYES M gH) <FEALI|E SOl 28 AE>
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29.

30.

31.

32.

33.

2 B 2pguhe AR e @2 B s HA (50 )mm oo £EHE
Azt of gt}

ST o)) FAEm A5 AT 15 ~ 20% AE AT S fAet
(O, X)

Folanygte] M paFe AT A Mg oF (10 ) ~ (15 )% BE AAT
AL A3

7| EA A s ATz 10 gk 2 HAAAAzIoE V|Fo R g A e ufe
=g (O, X ) —1004d

AB-dslgs AL FEELstT> Ao FEFAA o] 36m' o] Fd A5 AR 5 T
(O, X)

S5t 4% D35 olste] A S = Aojeg & 4+
2. A2 02 3719 IS AA AAolSsHe HE, ool I77F & E29 Aot 2717t
A2 A9 HAPolg 4ol F & Wb olifolofof sttt
3. 8RAEYY o] A= slZeA sto] AL BFE o]fX|AX] UEF o, o] 32 Fi &
b ol HAEE st HARE EE2 A44H02 Fojof sict
4. A oS AA BANE
O AAolg: Aujdret dxE A
@ 7tAAAR o], 7IAIF o], &4 oS A EAVIE FEHE 125%
~% 2714 256mm ©o|A, HAZL FA AEF, #SZFA 2719
4/3v) °14
B
2ol gl s | Ast AZY £33 25mm oA
T4 T | 40mm oY, AZ IFAF 159, FIZA 719
=314 4/34) o]
A9 114 . O W ATAE 1649 o]
u] H _
7% P @ WAZAF2 484 ©]st
s @ 71E5wwe Ha A5 o5t
A 25mm ©]7%, 75mm ©| s}
=17 =
<gE Y ¥ @O <ete FA1 9 34 o]st
3} A2 ® 450mm ©°]3&}
34, FHHETO £ AL (25 )mm o, HEo FAAEF o, #HFA A9 (4/3 )H|
o] o 2 gt}
35. g oz Sl FEo niehia gL 80mE 9 4 ¢lvk (O, X))
36. IR E F9-= 7|50y WA 50mm oY AR B EE AXsth( O, X )
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37. 14 27] =

O 1.5m(2234) 0l

1.2m(18AH) HZ,

o
Ay =0
o Bl

o5

- @

[CH 2.4m Ol LY

=

1.8n12 EEO2 511,

NEL

(@]
H
-l

I3
110

SAk:

Mr

@ ALCZ2

O,

o

N

2lol HtED.

tl SAHO XI&E 0l

[9)

- el

S

X
o

i

RO

[5]
R0

ol

.l

ul
uy
ol

IR

t

ioJ

24AI2H01 Z

pEs

g w7k

ARAREA Ol A AR

AJ] - 0.5B, 50mm~70mm

Aevh (O X))

o)
IH
0

il
Rl
O

=
=)

t

LE ©

0l A

< &t

S0/ 200mm Ol&f 22X,

=
=

= SAMAISAUHA

cc

gt

o =i,

&0l 200mm Ol
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