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3 Q{‘\‘C L\ O\ 3
o7 \@% )
I N\e
2 1 (;,)\O* %ch 1 H;g
e ON
06 2R < 06 O
N ’yiy ’a@ N~
Im 0.3 % \o 0.3 [
@ % )
0.2 Q//C)Q \\ . ,0‘/ ™ \ 0.e
= Y S © 2
S0 o ) 0.1 3
/. -
0.06 ) e 0.06
2] D
%, \
0.03 g i 0.03
0.02 e 0.02
) o
0.01 Pallil u.ol
0.1 03 06 |1 3 6 10 30 60 100 300 600 1000
817K 2 5 B (Op0)



# 4-12 AR AT E DU B U IS B R

mECS 613 ¢ 20 ¢ 25 ¢ 30 ¢ 40 ¢ 50
it = v AR | P AR | ol A | R A | W AR | il AR
0.100/s | 0.75m/s| 69%o | 0.31m/s|  10%e | 0.20  4%o
0.15 1.13 138 | 0.47 20 0.30 7
0.20 150 226 | 0.63 32 0.40 12
0.25 1.88 | 336 | 0.79 47 0.50 17
0.30 2.26| 466 | 0.95 65 0.61 24 0.42  10%o
0.35 2.63 609 | 1.1l 85 0.71 31 0.49 13
0.40 3.01 775 1.27 107 | 0.81 39 0.56 17
0.45 3.39 ] 960 | 1.43 132 | 0.91 17 0.63 21
0.500/s | 3.77 | 1162| 1.59 159 1.01 57 0.70 25 0.39 6%
0.55 1.75 188 1.12 68 0.77 29 0.43 8
0.60 1.91 220 1.22 79 0.84 34 0.47 9
0.65 2.07 253 1.32 90 0.92 39 0.51 10
0.70 2.22 287 1.42 103 | 0.99 45 0.55 12
0.75 2.38 325 1.52 116 1.06 50 0.59 13
0.80 2.54 365 | 1.63 131 1.13 56 0.63 15
0.85 2.70 107 | 173 145 1.20 62 0.67 16
0.90 2.86 451 1.83 160 1.27 69 0.71 18 0.45]  6%o
0.95 3.02 197 | 1.93 176 1.34 76 0.75 20 0.48 7
1.000/s 3.18 |  545%0 | 2.03 193 1.41 83 0.79 22 0.51 8
1.10 2.24 229 1.55 98 0.87 26 0.56 9
1.20 2.44 267 1.69 114 | 0.95 30 0.61 11
1.30 2.64 308 1.84 133 1.03 34 0.66] 12
1.40 2.85 353 1.98 151 111 39 0.71] 14
1.500/s 3.05]  399%0 | 2.12 170 1.19 44 0.76] 16
1.60 2.26 191 1.27 50 081 17
1.70 2.40 213 1.35 55 0.86] 19
1.80 254 236 1.43 61 091 21
1.90 2.68 259 1.51 68 0.96] 23
2.000/s 2.83 286 1.59 74 1.0l 25
2.10 2.97 312 1.67 81 1.07] 28
2.20 3.1 339 1.75 88 1.12] 31
2.30 3.25] 367 1.83 95 1.17 33
2.40 339 396 1.91 103 | 1.220 36
2.500/s 3.53]  426%0| 1.99] 110 | 1.27] 38
2.60 2.07 118 1.32 41
2.70 2.14 126 1.37 44
2.80 2.22 134 1.42 47
2.90 2.30 143 | 1.47 50
3.000/s 2.38 152 | 1.52 53
3.10 2.46 161 157 56
3.20 2.54 171 1.63 60
3.30 2.62 181 | 1.68 63
3.40 2.70 191 1.73 66
3.500/s 2.78 201 1.78. 70
3.60 2.86 212 | 1.83 73
3.70 2.94 223 | 1.88 77
3.80 3.02] 234 | 1.93 s8I
3.90 3.100 245 | 1.98 84
4,000/ 3.18] 256 | 2.03 88
4.10 3.26] 269 | 2.08 92
1.20 3300 281 | 2.4 97
4.30 3.42] 293 | 2.19 101
4.40 350 306 | 2.24] 105
4.500/s 358 319 | 2.29 110
1.60 3.66] 332 | 2.34] 114
4.70 3.74] 345 | 2.39] 119
4.80 3.82] 359 | 2.44] 123
1.90 3.90] 373 | 2.9 128
5.000/s 3.98] 387% | 2.54 132
5.10 259 137
5.20 2.64 142
5.30 2700 148%o




(2) A£E 75mm LA EOFHFIZ~—FY 747 LXK (H azen-W illams) A2 L5
(EH OFHEICHTZ> UL, WICHE T A ER (X 4-3)&2 AW CEHELTH LU, )

[~—FBr w7220

[ — h/L — 10.666 X C*1.85 X D*/1.87 X Q1.85

h = EOBEEEIIKE (m)
V= 0.35464 X C X D% x [ L=% o £ & (m
_ 263 0.54 Q = it 2 (m/#)
Q =0.2783 X C X D** X [ D ook N & (m)
C = #®H tH
V= ENOFEEE (m/F)
I =8 &K 2 & (%)

4-3 ~N—Pr e T ARARUICE AT EK (C=130)



4.5.4 HAKABDODRBLEKE
6 A H B D (R EOKE TR FE D LBV,

7 4-13 28 ST A Lo
wm HO4 B (MPa) o B A4 W EEIKE (MPa)
— % K & 0.03 A AWk ) 55 Wb 4 4~5 75 0.04
KA 25 Ve i 5 0.07 I 7~16 & 0.05
[ER RN R 0.05~0.07 I 22~30 & 0.08
/N E 2R K B 0.03
/N i PRV 5 0.07
oy U — 0.07

4.5.5 #HKAEDEEMARKEUVERKIER
EREN TR, EELSMCOE Wik O kTR - A—F — TR THE R L
KEABEL TS, ZOHKIKIAZE O ROEE(MmOE K KIFICHE Y T50%5H0b
L7 OZFEEHYEEW), BKAROREICIT. ZOEEZMETILERDD,
7k, BAIKEAZEHITRO D561, HARKEKZ6EH 32,

* 4-14 ar L R O DOMOEEF Y KR (frm) FEE R A i 7 L Y - R A
il 0 £ 13 (15) 20 25 30 (32) 40 50 75 (80)
oK (7)) wm 4.5 5.6 8.7 13.1
WR AR (AERL) v 10.1 14.4 12.7 14.8
WA KA (=) 2.2 3.3 3.1 7.2 10.0
TN (EKER) K 2.4 3.6 4.5 5.4 6.6 8.4 12.0
ERF(a~vHE) K 4.5 6.0 7.5 10.5 13.5 16.5 24.0
85 (5 —>F) K ¥1.52] *1.52| *1.23| *0.84| =*1.18| *1.78 0.63
Wik kI (AR K *2.14| *1.82| %1.78| *1.34| %1.92| %3.26 5.7
Y®R 2hL—F — K %3.34| %4.37| %5.85| %8.51 %8.25 %9.79 14.11
A=z R PIRE N 4.0 11.0 15.0

whoyR PR #E N 15.3 20.0 30.0
fa K N 3.0 8.0 8.0
A — v ¥ v 7 N 29.0 20.0
E K A FF N 10.0 13.0 9.0 23.0 29.0 26.0
VP /LR 90° K 0.5 0.5 0.5 0.8 0.8 1.2 1.5
VPF—X-BEY vk K 1.0 1.0 1.5 2.0
GPx= LA 90° K %2.0 %2.2 *2.4 *2.8 *3.1 *2.8 %3.9
GP=T /)LAK 45° K *1.5 %1.6 *1.6 2.0 *1.8 *1.6 %2.1
90° TH%® (i) K %2.3 %3.4 %3.0 %3.8 %3.4 %3.3 %4.8
90° T (E ) K *1.2 %0.7 %0.5 %0.7 %0.6 *0.4 *0.4

5% (1) VPF—2 R OB ryME B LS DOIFOREL T 2,
(2) *i%, BBk FOMEERT,
(3) M iZ, MALE Bk, NI, P8 T KB R O FHiE LA, Kid, Bk e ot SL v - R IS LD,



8K 7KE (m)

A & 3 48 % K B8

IR
J
/ 0% 20mm O%F 25mm
0% 13
£ mm
10 10
9
; i
6 6
5 5
4 4
3 3
8
6 2 2
~|l 4 Y
£ A
~ L 1.0 10
@ | 2 h 9 X ~
i \& b ~ 08 <t c| 08
A E ot < | os :
w | L9 05 & = 05 ¢ o
® o8 s ' o o S
06 fva 0.4 K > 04
v &1/
0.4 Bl 03 o | 03 =
-~ A
02 02 e
02
01 01
01 02 04 06 08! 0.0 00
— SR8 (/%) 0.06) 0.0
0.05 005
01 02 0304050709 2 0.1 02 030405 0709 2
—RE (1 /) —=RE (/%)
IR / S
0% 30mm 0% 40mm 0% S0mm
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2
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68 018 08
i ’ ~ [loe
06 ’é 06 <
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o 01
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o0z 00l 0701 02 040608l 2 4 67 oot
o ' e 02 04 06081 2 34 6810
1 = RE (/) =8 (/1)
00500801 02 030405 0.8 2 3 45
=~ RE(1/®)
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4.5.6 MWKEDBEOBRES X
KA D 53 I 1A S OV I R B3R BER TR D 2 L 2 AR L 75708, KEGEHR
ZAM L CRODIEFRBERAREEAT L2 HTE D,

#4-15 o W F B ROR &
AR 13 90 |95 |1 REEOREHERARE, 1H I (10.00/min) EHLLE,
e ppe | mm | mm | mm | 2 5EA RO RS A R, BLIETH M UL,
L3mm ) 3. RRRBI D Kt id, ik 2.0 m/s TR LI HEELT-,
4. KX, 4.5 1TERFHKIE | DR E /N K EZ R T,
20mm | —| 1 5. —FRFEE D N4 35-44 [FH kb, 1R 75100 138 S AR TR LT,
2omm | —| 2| 1| 6AEAEED 0% 35-44 [T HSARL, 0% 75-100 IXFE R TR L,
T AR FEEMA | —ET (6~15 &) EAFETE U~T REE)
K JE JEER | 100 m 150 m| 200 m| 30m| 50m| 80m| 100 m| 150 m| 200 m)
a5 | 0-20MPa 11 6 15 14 9 7 4 2
(Prag) | 0-25MPa 11 11 15 15 15 14 9 7
0.30MPa 11 11 11 15 15 15 15 14 12
0.20MPa 15 9 7 22 | 20 14 11 6 4
40mm |  0.25MPa 15| 15 11 22 | 22| 22| 20 14 11
0.30MPa 15| 15 15 22| 22| 22 22 20 16
s | 0-20MPa 18| 18 10 29, 29 23| 20 13 10
(PEs0) | 0:25MPa 18| 18 18] 29| 29| 29| 28 24 19
0.30MPa 18| 18 18 29| 29| 29 29 28 | 27
0.20MPa 24 | 24 14| 42| 42| 33 28 19 15
50mm | 0.25MPa 24 | 24| 24| 42 42 | 42| 42 34 | 27
0.30MPa 24 | 24| 24| 42 42 | 42| 42 42 | 38
0.20MPa 69 | 69 | 40| 94| 94| 94| 74 63 | 42
75mm | 0.25MPa 69 | 69 | 69| 94| 94| 94| 94| 94| 76
0.30MPa 69| 69| 69| 94 94| 94| 94| 94 94
0.20MPa 148 148 86 | 168| 168 | 168 | 168 = 132| 112
100mm | 0.25MPa 148 148 | 148| 168 | 168 | 168 | 168 | 168 | 168
0.30MPa 148| 148 | 148| 168 | 168 | 168 | 168 | 168 | 168

X PE B O ERE IE AR KOS AT, mSICE BRI TR ELT D,

ORI LB K A RO AT PAE B 25 H14 20

& 4-15-1 B OEEARE
B FHA
EHOR 40 mm 50 mm 75mm| 100mm 150 mm
40 mm 1.00
50 mm 1.80 1.00
75 mm 5.22 2.90 1.00
100 mm 11.13 6.19 2.13 1.00
150 mm 32.34| 17.98 6.19 2.90 1.00

e S R Al A T

d

D |26 N=/7I5%& DK
N= | D=1
d:

EE DR
77

o3 I R A
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4.5.8 HAEOBMKELRREEER

FRAEE=13 BUKE=1. 69 m/kF

FOZElE=1.2

7K BEEfE=50cm HBUKE=13. 38 m/BF

K% EEE#=60cm

BUK=E=3. 96 m/BF




4.5.9 #MKEERFTDOHIE

BIRE 1 TROAGAKIEE T, KRN 150/ 47T 5% & ORLKE DK ETHEARTMPazn

WD,
¢ 20-L=15.0m ¢ 20-L=20.0 m ¢ 13 FaK e
/ —
A
620 1EK# 1.8m 1.5m
B

J > XM l1.2m

g &
1. ELAKRENDRKE ETOEMKZ 1.24+1.5=2.7m=0.27 kg /cifissssseee-- P,
2. FEKE ORAK L ETE (£ 4-13) — i Ak AR =0.30 kg /cifeeeeeereens P,

3. BT DR L K BH
H (R 4R J/KEH) =1(E K A)ld) X L (E&)
@O A—B DEEEHE K KEA

N = ¢ 20 mm VT AR Dt & KK (F 4-12) 92D
VB =150/4=0.250/% 1(E) KAL) =47 %0

L GEE) =FH + 25 B X OF DM OFE Y4 & £ £ (3 4-14)
20.0m+1.8m+ (11.0m,, +2.2m cp=pxX2) =37.2m

H (BRI R 25 KEH) =I1X L =0.047X37.2=1.75m =0.17 kg/ciieeceeeeceee P,

©@ B—COEEEHE KK EH
H#E= ¢ 20 mm T AN Dt mM # (F 4-12) 125
Vi =150/%=0.250/% (B 7K A BL) =47 %0
L (JEE) = EH\ + 25 B R OO Y4 E KR (£ 4-14)
15.0 m+ (4.5 4,+3.3 1 xe+10.1 ) =32.9m
H(EE R 27K HE) =1X L =0.047X32.9=1.55m =0.16 kg/cif===veevv-- P,

4. BLKEICHBEREAKEZ, FReoXTRD P=0.9 kg/ail L7825,
P=P+P,+P,+ P,
0.2740.30+0.17+0.16 = 0.9kg/cii  ++++0.09 MPal$ 5%,




BIRE 2 FTIROIORMEKIEEZHRTLHEO, LEAREF R D,

Bl K (R 4D 1.2 m)

AN

3. F (1.5m)
K KE /ME

Lol l

a A

B

Vel U= il e

N

2.0m

D X &
\ 7.0m 7.0m 5 nm\mx 3 nm\lﬁm 3.0m 4.0m
AN
O at&MF
B K & D e /N K JE 0.20MP a (2.0 kg/cif) &35,
i H oK % E 0.03M Pa (0.3 ke/cii) &9 5,
i 1% 7= 2.7m=(GL 225l KE R 1.2 m+ B KEEFEEZ 1.5m)

I R e B | #4-1 | A(BFT~B - Baf)~C - COK{#H)~D
O ARITIKR) | F4-2 120/ 200/%% 120/ %y
L) 7K ) Bl | F4-12 | vz AR ARFEER REE)
88 E M OWE E | % 4-14 ¢ 20="7 /K (4.5) A=5—(11.0) 1L /K42 (10.1)Z D1f(5)=30.6 m
o 25="%3 /K (5.6)A—4—(15.0) 1L K #(14.4)%F Dfh(6)=41.0m
© f# (i, S EEVE ISR DR R KEIE. BT D, )
F1E D~C=¢ 20 C~A=¢13 FT2E D~C=¢25 C~A=¢20
A~B OOE d13mm A~B DO ¢ 20mm
B Q, = (BFAr120/4)=0.20/% w OB Q,= (BAr120/4)=0.20/%

K AEBL 7, = 226%0 (B/KAEEFEID)
£ R L, = 5.0+2.0+4.0+3.0=14.0 m
HEKEE A, = 0.226X14.0=3.16 m

FKAEL 7, = 32% (BKAEIEIEDID)
£ K L, = 5.0+2.0+4.0+3.0=14.0 m
B KEE A, = 0.032X14.0=0.45m

B~CHOO®E @ 13mm

oo B Q, = 12+ (JBAE 200/4)=0.530/%
kAR I, = 1,250%0

#E L, = 1.5+3.0+2.0+1.5=8.0 m
U KEE A, = 1.25X8.0=10.0 m

B~C OOE ®20mm

oo o' Q, = 12+ (A 200/4)=0.530/%
FAKAE I, = 175%0

W R L, = 1.5+3.0+2.0+1.5=8.0 m

R KEE A, = 0.175X8.0=1.40 m

C~D MAE d20mm

B Q= 32+ (ORfE 120/4)=0.730/%
BIKAR L = 310%0 5k o ki 2o
#E K L,=5.0+7.0+7.0+( 30.6 )=49.6m
TR /KEEH A= 0.310X49.6=15.38 m

C~D®AE d25mm
Woo&®E Q= 32+ (KfE 120/4)=0.730/%
BKABL L, = 115%0  5h s ki 2o
£ L, =5.0+7.0+7.0+( 41.0 )=60.0m
e /KEE A= 0.115X60. 0=6.90 m

OEEREBEXRKEDEE
h =h,+h+h =3.16+10.0+15.38=28.54m
OF #h/KEE
20,0 m— (3.0 m+2.7m) =14.3m
AXNKEE 143 m<EIRIG L IKEE 28.54 m
KA BEERR S KBEE T il > T\ b7
D, HIEIIAH

OERBXRKENDEE
h = h,+h+h, =0.45+1.40+6.90=8.75 m
OF#/KEE
20,0 m— (3.0 m+2.7m) =14.3 m
BENKEE 14.3 m> EEIRIE L JKEE 8.75 m
A KB BB KR E Eill > T\ b7

D, FH2R M5,

4—22




BIRE 3 A1 3 BEIELHE fa K ORG K 4 B 2 BTk

Yem (M EKIE 0.05MPa)
THHEO, LEAREHE TS,

B | Iﬁ T 15m|
2.0m
=0 3.0m
D L1 |C
fic /K % (0.25MPa) 20.0m —_—
3.0m R
15.0m '—|x® 5.0m | | | E 3.0m
CT/ i adg F _ 1.2m]
H G 6.0m
O gtttk
Rl -Gk e B2 | 3% 4-1 Aem) « CCHFT) - EOAH)
(9 KD RT3 M) | F24-2

80/%y - 120/%

-+ 200/%
9 EEE OMOMEE | % 4-14 | © 20 DFE=437K(4.5) A4~ 1.0)fifE IEAF2(10.1) Guia(2.2)v(0.5)

& 25 DYE=457K(5.6) HHE 1EAAR(14.4) G (2.4)V211(0.5)
© fi# /28

BEE AR IS K BRI, 3 BEN R K TH DD, A BeD—F—G—HIZ DU\ T

FET D,
FT1E H~A=¢ 20 F2E H~B=¢ 2504 ¢20)B~A=¢20
A<D @O OZE ¢ 20mm A<‘—Bo)EI?§¢>20mm
R Q= (Yl 80/4)=0.130/ vt

# Q= (Ym 80/4)=0.130/%

HKAR [ = 15% (EKABEKEDD)

DAKE ), = 15% BARDRKEPD) | 3 g = 15+2.042.2x3=10.1m
B L, =1.5+2.0+3.0+2.2x3=13.1 m

E

B KEE A = 0.015X10.1=0.15 m
B KEE A, = 0.015X13.1=0.20 m B—DDOOE ¢ 25mm
it B Q,= (Pt 80/4)=0.130/%
FAKAEL L, = 6 %o (FAKAEIKEND)
£ FEL,= 3.0 =3.0m
2 KEE A, = 0.006%3.0=0.02 m
D—F M O ¢ 20mm D—F®OOE ¢ 25mm
it

OB O — (v 1) — "
& Q, = (i 8+&F7 12)=0.330/% i oo Oy= (e 8+&7 12)=0.330/%

N = 9 N > 3
BAKAE L, = 75% (Bi/KAELIXFEID) ;ﬁém/ﬂéi: %?Ofg'ib?ﬂfa%b >
£ E L, = 3.042.2=5.2m H O KEH h, = 0.028 X5.4=0.15m
R KEE A, = 0.075X5.2%0.39 m F—GO O ¢ 25mm
W & Q= (8+12+20)=400/4=0.670/%
KA [, = 97 %o (F/KAEKEND)
HE £ L, = 5.04¢(0.5x2)=6.0 m
A KEE A, = 0.097X6.0=0.58 m
F—H® A% ¢ 20mm G A—A2—0O%&F ¢ 20mm
(}:ﬁ £ Q3:(8+12+20):40Q/§7\:O67@/*}‘ {}ﬁ s 05 : (8“'120"'20):40@/67\:“067@/*}\
BkDR | = 210% (BAGREENS) | o s T 0 e (IR D)
3 00 E £ L,= 11.0= 11.0m
SE R L;=20.0HA.5111410.140.5x6)=48.6 m | 452k /KEEH A, = 0.270X11.0=2.97m
B KEE h,=0.270X48.6=13.12 m G—HOO®E ¢ 25mm
WO Q, = (8+12+20)=400/4=0.670/f
FKARL L, = 97 %o (B/KAMRIXFE D)
iE £ L,=15.0+(5.6+14.4+0.5x4)=37.0 m
2 KEE h, = 0.097X37.0=3.59 m
OERBXRKENDEE OEBBSIKEN &5t
h = h+h+ b =0.20+0.39+13.12=13.71 m h=h ,~h,=0.15+0.02+0.15+0.58+2.97+3.59="7.46 m
OF%KEE OF%KsE
25.0m— (5.0+1.2+3.0+3.0+1.5) = 11.3m 25.0m— (5.0+1.2+3.0+3.0+1.5) = 11.3m
FxhKEE 1.3 m<EEEIEKKEE 13.71 m A NIKEE 11.3 m > EEIRIG K JKEE 7.46 m
KA BRI R RKIEA FilEl>TNNDT2D . A N B R R KB 3> CND T,
ERESEYNI F2RE R T 5,




511 %8 4

4 BT, 3DK~3LDK, ¥ T 50 FOIFEEE T, FRIRTIO705Z Kz

FaK T DIDITIE FRAK AR A= — O, KA BIZZN TR L ),

N\ #H MBI JE 0.2MPa

A—H—

B /N K E 3.5MPa

O matstt

3DK~3LDK @ 50 &

1 74720 (3DK~3LDK)4 A

I NN 72046 K& | 3£4-10 | 2500/ A

e K

EAEE 12 F/H

1R H Kk & oR E

SO & (TR KED 1/2 )

BIEZFOMOBEE | £4-14 | 5kl ST BfEIEAK A== SEIEF AT - EATE AR 8 fH
(40 DEFE) (=96m) | 8.7m + 1.18m + 12.7m + 15.3m +1.92m +8.25m + 23.0m + 3.1m X8
© fg &
ORZKER=DIHE

2500/ A X4 A X50 7=50,0000/H
50,0 i/H X 1/2 = 250m

CVRBEARE R (K =
1 H {# FH R 1.5~2.0

OwW#HKEDIE (RIX.P8-5 86.1 I ESH)
50 ni/H
12 K¢

X 1.5 = 6.25 m/es = 1.742/%

ORTEMHKEZSHEL,. OFZKRET
SRAE OO A 40 mmE R E
CEREH K E L 0.20 MR (BB K DT=9)

OXREZFEL. BIEA—F—%1R5
- B D fe /B K Tl S K AR
s/ NENKIEAS 0.35 MaD 55 & (1 R ALK X)

OCREMKEDEE
WO R L=50 m+t96 m=146 m
AHRKEE H=20.0—(1.2+3.0=15.8 m
K AE /= (15.8/146.0) X 1000=108%o
X5 ¢ 40 © 7=108%0) = 2.470/#

MR KBERERKBED LB
(e ki) 1.740/8 < (ZEf/KE)2.470/# - OK
6.25 m/Bs

OCERE(BFHAKR) OFE
WO R L=50 m+96 m=146 m
H&kEE H=35.0—(1.2+3.0=30.8 m
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