1 F5&S T3 19 1909 FFF0] 5004 A =A< AF7F 10,0007 o] & o]
EAY 1Y FFFm/Y)e Eudrt O

@D 5,000 ® 10,000

3 50,000 @ 100,000

@GNE) 5% = 19 19T 357% <~ 357U+
=500/¢/9 -% x 1/1000 m'/ ¢ x 10,0007
= 5,000m' /¥

2. Uy BE AL7IEANN BFLF FFE AFADY AANES vs T
ojfd sj3st=rt? @

O 1% o3 @ 15% o]

@ 2% o3 @ 2.5% o]

FhA) A S5 AFAS 158 ojo=w 3t F4L 3~5m ALE o] u}
ERaki=g

3. 30m/29) §%0] 20md) VWA B B 55 © o BolAY FF f&L
ge % gntask @

@D 0.67m/ % @ 1.00m/ =

® 1.50m/ = @ 2.0m/%

() 7 = FF/HH = 3.0m/% / 2.0m = 1.50m/ %

4. 2 F5493A Y RE AHAEEE OF 5 Erd72 ©
@D 120~150m/ 4 @ 90~120m/ ¥

@ 60~90m/ Y @ 30~60m/ ¥

(@E1A) drErlarEods FE5ARAY AFEEE 120~150m/ LS EFCE 3FaLih



5. 0 3 $54AA Y EF AAEEE o HFHEN @

DO 1~2m/¥ @ 2~3m/¥
@ 3~4m/ @ 4~5m/ 2

(B1A) gHoHx e AREEE 4~5m/ LS FELE 3T

6. e F £EMAN AL AWSEd Weo) $3AX = 27 O
D BYPFE @ APIFE
® FdETE @ BoFFE

O dEdart 3 T/ A= Aot

dA EFEL Bego| g3

EA HHoR 4 AEYAE YsF dv
@ HEAre At 3 Lgsttt

@A) @ F 7FA o]l w= 2ol Ad A @ LAsHA FH
@

8. ol® QA=A NN £A dEFAUAT BEAZY d¥EG F #f dojd F 3
= ZH ¥3=? Q

O &3H @ S35} ® 713} @

of

8}

—~
ol
==
i

) BAZre] @ EG Bxlo] dE&FAUArt F42 JAAEE "
9. 200mesh®] HA = 1cm’Z¢] ¥ A9 F9o] Y712 @
@D 200 @ 508 ® 400 @ 40000

10. = T BT AE Mol 7HE & A€ o= AU O



@O 100mesh @ 200mesh @ 70mesh @ 140mesh

(@#4) AL meshs7} 242 A=s} A

11. A70] 10m?) Z#E AH HA 7t 20m/he2 20} o9 B F&L
A7F? @
@ 0.325m/s @ 0.878m/s @ 0.545m/s @ 0.708m/s

(3NA) EWu=(20/3600)/ [(n/4)x(0.1)*] = 0.708m/s

12. 22 &3 22 ¢4g3d e 2L 259 F7I14 A% B9 molFe oW

7?2 @

ia= @ o=t @ A=2B @ B=2A

() 22 834, 22 dEstol Ave B2 2x9 F71A AYBE
AaL )

13. 5 F 2AZE @2 /M ASS A2 Q

@O erg/cm @ erg/cm®> @ dyne’/cm @ dyne/cm’

14. @ 7|59 A Ho] 10m', FF°] 8000kgo|t}. ©] 7159 PE(kg/m')= Lvtrt

HA=7R @

@ 700 @ 800
@ 900 @ 1000
SN A — m(kg) — 8000 _

() o="y ¢y =" =800

15. Hjo]H & P22 8T A$ 1829 mA F71=?2 O
A A ZF 1000 ~3000A] 7+

& 1 ZAAIZE
S A A1 7F 3000 ~5000A] 7F

XX 2000 ~4000A] 7t
X A1ZE 4000~ 60004 ZF



© F7B - F TR
@ 7188 - & sEy
@ 7R - ey

@A) F71e EXRg 7R 7] wiol &4 B Aol 2tk wEkd F71E wjAIs7)
Aehio] Adx|sledof i,

17. F2U AR HAFA o] EAS AA3}Y] A8 AXFH= BB A HX 9
A7t EulE A2? @

@ olE=dEd FYF
@ o]EWB H sk
@ o=y gt

18. 1kgF 9 P& 2cmx2cme] WA 712 W HHS 78 A T &2 A7 0

@® 1kgF/cr @ 0.5kgZ/cif
@ 0.25kg% /e @ 0.1kgZ /cnf

_ =
A 2cmx2cm Acm?

@a) p — £ _—dkes  _ 1keT _ ooz

19. &¢°] 3.0kg/crd W FEFFE duidrte @

3 30.0m @ 300.0m
sy _SPE(P)  _  3kelen
@) T = AT EG) T 1 000k /m

2.2 2
1,000kg/m 1,000kg/m



E1AE) #FEG ANFRY Aole AFFHY FFd o8 T

=
Ao FARA HFFo|gtike g
Zste A 4TAA Hjo|t
H] & #F(specific mass)o] 2% S
22. 1kgZ 9] o] F7o] 4cme A9 A 72 o, 42?2 (& P=F/A) O

@ 0.08kg/cif @ 01kg/crr @ 0.06kg/c @ 0.25kg/ cn

2. e HBF AFE TFL BT Aol ohd 22 @

O N2 358 31 =5 ZolM AFrdS 7N S8 93] s2+ 258 L3t
@ ®d Foluk HEH Z2 #o] FHE Hol e XS TEUSE FAH 5EA &
oW 1 554 FH= MFE 550 Hoh

@ MFEe =2AYAdA EeAdo g (AF-AF9]) S8

@ NF2 35N E 45T/ BAHA &=

24. Bernoulli®] U] WF2 o o3 F2ZW FAY AqUAE Heg2 31& F U=
t, &% T4 4 A (Hydraulic Grade Line, HGL) o H3 oYX E A4 A
7}? @

O A AN A+SFE AN A +2-5 e A

@ A AN A+5HE A A

@ FgAlA+EEANA

@ St euX

25. 293 o] #9 THo|l W= HEANA AY AHAAL 24moln F&ES

1.2m/sec ©]9, B F 7o) 1.5m¥Y u BEANA Y F&2 drpdr? @



@ 4.072m/sec

HA7F old A2 @

— A
- =2

@ 3.072m/sec

@ 2.075m/sec

26. &5 AYAAHE o]F HoA

D 2.085m/sec
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71%
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j

@ B93
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29.
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31. =9 &4 B o5 A F AL R W AL 2

&)

2.4 F A5ge] Ado] old AL 2 @

D 3FF 271%E T v,

@ BEYE el Mo FHoz AU

® B 27E BE QA6 telA s,

@ A% Wl 1480 Qo1 e A RE Byl weh Aga

33. A& 400mme] FFZNAH FFFE0] 0dmysec 4 o FFHRL 2 D

@D 50.24 L/sec @ 5024 L/sec

@ 3.7 L/sec @ 31.4 L/sec

34. Z29o]7} 400mo]3 A& o] 25cmS! #FHol| HA 7S 1.82mfsecE E°] 323 Yo, F
uF EAAF f=00422¢ W) &4 FFEE2 0

D 11.41m @ 4.54m

@ 60.0m @ 6.0m

5. 0 e YE F 84 g AL @

D HFAANA AFANA EL FF5ts B=2E =53 =28 st

@ AEHNA WFANA FEFIE BES 4B 2e o)

@ WFBARZE WEANA FEBRE ol AR FFEE BS el
Fegaele Aastst sighael ged 1% shebael w s

36. T}2 % Hazen-Williamsol 2|3t vl A EHAFE F2Lo

-~

@

Dy = 10.666C" D TQMEL
@ v = LR2/3]1/2
_ L1
® n = ) 2g
@

CVRI



37. A7 0] 500mm¢] #o] 2747} A& B¢ ZL ZolY o= FHAFY #F} 227 B

@D 1414mm @ 1,500mm
@ 707mm @ 2,500mm

38. 10km®] ZolE 14m/Z ¢ F&HO=E FFHE FEY #AL7AY AFALL? @

D <k30E @ <F1IAI 7+
@ F1AI730E @ °F2A 7+

39. A5 LY 9 EL 84m, ATF FFAHY 9 EL 4m=E #F2E T3 1¢
24000m'E HEE £330 A ot FEY 212 gL 2SS of o FE F3)
A L? BEZ 70| : 5kn, B73:0.6m, Tv}E<E A A S£:0.02

A7) BRAA B HAUAH(m)S Eokdr? @

@O 55 @ 56 ® 57 @ 58

40. B Impeller 48] AHAA 50| bmysecd A5 °o|F FFmE szl @

@® 0.306 @ 0.459 @ 0918 @ 1.837

41. O E9 71EANA F EH A2 D

I R
® 29 i o] A4S Zrbar)
@ =9 ¥ F4alo] HEFF SUHEH
@ B9 95E 4CAA 7HF =t
2. FFEAA Al EHE £FBEAA W I ZEEEE? Q
O &77= 2~3m/sec 7= 2.5~3m/sec
@ A&T7=1~2m/sec 7= 1.5~3m/sec
@ A774= 05~15m/sec WT+7= 1.5~3m/sec
@ A774= 0.5~2m/sec g 74= 1.0~3m/sec

43. £0] 2mo] I Aol7} 3mel WMFR 97t AEANA 3omol W Ao GG 5
=2A N FeHkga)e oA @



® 1.0 @ 2.0 @ 3.0

4. 95 F EY &=

D 05

=
Hlo

o
o}/

ol

ol
-

AT W mE o & A3 #AHo)

=z

o

oy
|

o
4o

S

ol

o

)
)
4o

7t @

L.

T

7170712 @
Y {3 T g3ty §&

e olo] Het B ¢PARA AVE o o]AE Folg 3

T—
L

3t

9

et AL:

S

=

@ B "

7} i

=

2] ¥) §] (Venturimeter) = A& =3
=2

=
I

Hl
-

=
48. 34 T EALTA] =2

6.

]

4
o

@ A2 3
@ =]

N|
__oW
‘W_TI

ﬂ

o
<

|
TR

—_—

0

#2229 A7

T
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49. AF 3} B3P}

Th

X
=0

@ Z7]

s
7o

o
0 @

av

50. P o] AojHtyo] of

@ §WH o] @ EZWH Ao

@ Ao



52. AAZA A EY F A2 Hule] AFHA Fe Re? @

@ RTU @ MMI £ZESd]o]
@ Sensor @ W37

54. RN = AAZ d47A R AL FRH 7t Y= FAC YT A
A fF 2 4 AojgoR 98 FHAA JHF Bol ALHI e FAo WH
' % o= A @

OAzEE @EWE Q@ZHWH DOWEHIZIHo|UH

55. 3|2 Aol AR AAE #EG FHL W FFske AAVIE TeH, I
718] AAGAAMY +HE BAGAY Fe AF FHE BRSY] A5t AHEE= A
2?2 ®

O AAFAE7] @ HAAXAA7
© FEAUARA] @ dFAA

g1

6.5AAe] 600VE PAL TskWol4e sAE M7 Eo] ok A7 UuE
Foolg et @

@O drkg HdAn| @ A7HE A 7)14n)
@ ALt @ A <]t2n]

57. daF A 3 Bol AgsE AN er @

D 4EN @3N @ Hgd @ AxA=
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58. 34} 6600V, 1000kW AEF 719 AZAAFME 2 AU (& 98 L 582 100%
2EG)O

e
®
N
By
Z

@ 775(A) (3 825(A) @ 90.0(A)

&% AEZHE LAN Aol T4 = TIE LAN Alo]9 M2 & Z2EZF
© ARV|I7IE Y FA 23 LANF M=E & F2E FA FAF Abo]
d4e A8 AHSHE A2?2 @

1o o %
>{\l

2}-9-F (router) @ 2] 3 ¥(repeater)
H.2] 7] (bridge) @ Al o] E 4] o](gateway)

© e

(F24)

FA%E FAA B2 Feo) B T3 37 oI5 oA FFo 24
B Fodoln et

ar e

(3]]/%)13:_]1 _lkg__ikg_

_ = 9
A lemxlecm lem l.Ong/cm

3. #5429 5B AAFTE ¢Y5T Fe 92F 4 Rl ek

A B4 A (HG.L, Hydraulic Grade Line) &

s
of
al
z

(314) BFAAAEe Brae] BEAA AXNFF &

4 BN BASE £4S W S F57
WASHE vhBEA Mt £E5Fs} WS Hol, AUAH(EL Energy Line)st
E5AEG 2 Aow FHFEY] WEolT

_11_



oW ool A B R $3 ws AH
g2 Tl ek

(@A) THFE e d9=erg/cm’=dyne/cm=g/sec’
6. H1Z0] 0991 HA¢] Arigte] 2.7kg/em’d W head(FF)E Erielrl?
(314) p = pxH, H = (2.7x10%/(0.9x1000) = 30m

7. 1kgz Y & 10cmx10cm® WAHI} 20cmx20cme WA 7o <4 (kgF
fem?) & ZZh A AFEEA L2
(34) O 100cm®e} HA ol 283 u)
P = F/A = 1kg%/100cm” = 0.01kg%/cm’
@ 400cm’e] W o] 243 u)
P = F/A = 1kg%/400cm” = 0.0025kg% /cm’

8. 10poised] 71&°] ¥WAF 05me FEE 2mfsecd) £EF T23 Ut} o] FA
9] golxzsE Auiedrn(d, YEE 0.5g/m’)

(3MA) dlols=4=Dup/u=(80x200x0.5)/10 = 800

9. #AEA &9 F &9 1¥8HU A L&A HA e &2 Emole)FE FAolgtn
3=

o] 3= &2 &2 Yl % mol/ /4, = 7T



Mo 2 FA| S}
=2FE & 1000 goll =oF 3= &2 242 U
gt} 1,000g9] Evfel 189 &2& =

10. AR FAHE FFL sHFl 12000m' o]t FHA & Lo
g, dol= U EHY o o] JAA L RAFS}E(n'/m' - )

fo Lo

(EA) FAA EHA : (30m)(8m) = 240n
FARSE : (12,000m'/Y)/240m = 50 (m'/m' - )

11. 283 2ol #o ©do] ¥dg3des BEZAqA A9 FAL 18moli F&5L&
1.5m/sec ©]9, B9 A7 o] 1.2mY ) BEHANAY F& Auldr}?

(Xé %) x 4D2 Vi= = 4D2 V;
QZL 2

VZZ D% Vlz 122 15:3375(WZ/S6C)

12. Z 7 o] 800mm<] FZE T3t 1Y 50,000’y E& I B FEY HT F
& (m/fsec) Erl7t HA=71?

(BH) 1.15m/sec
(314) A= 1D’/4 = 3.14x0.8°/4 = 0.5024m’

Q = 50,000 + 86,400%/% = 0.5787m'/sec
V = Q/A = 0.5787/0.5024 = 1.15m/sec

13. F2WAA ST AT TAHE FsLH T DT SHBFHAY F2 Fdhe
A Ao F e FAZAM FZAY FL FZAAA It B2 HAHE
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4ulg Telgn el @H)

) ZYFZ(Air Chamber)

14. g3t FA) "AA X Fyole FZE 22 Q2% FHE =94 ¥
Hole T E o Wyo] o vi oA dite Aol FF5F Ao =
WelX A ¢=3le fFAS FFse FZE F& Hz=da e @3)

%) e

ok
B

3. Ao Fo=2(53)

W) 23059 4FaE W
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