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AAWE wjFuj e A BT 7=A A

3. &9 B9
(1) o] AF A Abgsl= &0 Aole w3 2o

7hH “Hd 3&¥g (MABP, Maximum allowable back pressure”’°]z} &+
by kg Al wjfe] o] PHWlBE O] Y]Fo] AotEHA FE
AWE EES 28EH & dv AU wigks dol, drkioe=

U8 (Conventional type) <SFd®H o] o= obdwie HdAH
10% oJol, Wge-=3 otxuirol o= ohxly HAqte

50% olW= 3s&Htt.

(W) “S 3wl et (Superimposed back pressure)”olg} g2 by 7} =53}
7] A Ao EEZ A= A Y (Static pressure)S Z3kr}

(th) “FA 8t (Built-up back pressure)’o]@} & ¢hdwlH 7} ZEdl 30
FALEZE Asto] FAs= EESFoAY dH IS e

(2}) “dwtsg ok HE  (Conventional safety valve)’gt 2 @B &
Hjgke]l WElo] oJsle] A HH o7 ATEA JFS WEE WS

(np) “@ 2923 <¢tdWB (Balanced bellows safety valve)”’#} &8 wiH 9
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s | 7/ B¢l == 54 (Type or spec.) (Coiﬁion) (éi/_g)
3) Y pattern 60 degrees Fully open 175
4) 45 degrees Fully open 145
) Angle valve 1) Plug type sea't ' Fully open 145
2) No bevel w/pin guide Fully open 200
1) Wedge, double, plug disc Fully open 13
3 Gate valve 2) Wedge, double, plug disc 1/2 open 260
3) Wedge, double, plug disc 1/4 open 900
1) Swing 135
2) Clearway swing 50
4 Check valve | 3) Globe, lift or step 340
4) Angle, lift or step 145
5) In line ball check valve 150
1) With strainer & poppet 420
5 Foot valve
2) With leather hinged 75
6 Butterfly valve Fully open 40
1) Straight Fully open 18
7 Cock valve 2) Three way, straight flow Fully open 44
3) Three way, to branch Fully open 140
1) LR 90 degrees Long radius 20
3 | Elbow 2) SR 90 degrees Short Radius 30
3) SR 45 degrees Short radius 16
1) Straight flow (flow through run) 20
9 Standard Tee | 2) To branch (flow through branch) 60
3) Unequal Tee (different diameter) 100
10 | Street Elbow D 0 deg. i
2) 45 deg. 26
. %ierrll%le mitter 1) 45 deg. 15
2) 90 deg. 58
12 | Return bend 50
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Flow-through-run F SEuE ‘

Flow-through
branch

EEEEEER

[1¥ 1] E(Tee)® 543

o] A Ao e WAHALS A2AZHSY gt mm 9¢9E <EIE 1>

423 WM& AdE dojgA A7

<E 2>E M@ ADE AREUALNE dehin, o e BAASLE T
= Abg

<E 2> A Aoz Ay

44 A EAALT] (o)
(Absolute Roughness) (mm)

Drawn Tubing, Glass, Plastic 0.001570.01

Drawn Brass, Copper, Stainless Steel (New) >0.001570.01

Flexible Rubber Tubing — Smooth 0.00670.07

Flexible Rubber Tubing - Wire Reinforced 0.374

Stainless Steel 0.03

Wrought Iron (New) 0.045

Carbon Steel (New) 0.0270.05 (0.045 dz] A}-&)

Carbon Steel (Slightly Corroded) 0.0570.15

Carbon Steel (Moderately Corroded) 0.1571.0

Carbon Steel (Badly Corroded) 1.073.0
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A AW ERADT] (o)

= (Absolute Roughness) (mm)
Carbon Steel (Cement-lined) 1.5
Asphalted Cast Iron 0.171
Cast Iron (new) 0.25
Cast Iron (old, sandblasted) 1
Sheet Metal Ducts (with smooth joints) 0.0270.1
Galvanized Iron 0.02570.15
Wood Stave 0.18'0.91
Wood Stave, used 0.25'1
Smooth Cement 0.5
Concrete - Very Smooth 0.02570.2
Concrete - Fine (Floated, Brushed) 0.270.8
Concrete - Rough, Form Marks 0.873
Riveted Steel 0.9179.1
Water Mains with Tuberculations 1.2
Brickwork, Mature Foul Sewers 3
5 dB wjESuj#e AHA
5.1 AAGA

B wjEuj o] AAGA = ofel 2.

(D) W= Alses et A= 25tk

(2) Amud BAg 25 A5 R wEsFe P

(3) AETIHH wjBdolE 3o,

(4) bW FHf 3 &ujds TSt

B) =g AZ4AHY] EAXGEAR 25, Ax 2 WE&F)es TS

(6) HE wjZEu]de] sl offe} 22 AMEE A g
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Apo] 2,

7%

=
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R FEE

W7ol )

B u] &8 % (Required capacity) [kg/hr, Ib/hr]

=1}]

s
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T AHEA Q] Qb ul B Ys A 2wl ol e

A gt 4 API Std 520 ASHRAE 15 (H]aL 1)
AdEy obxul v A= o] 10% ol A= o] 15% ol

A1) W22y Qhdwin Aot el 50% oWl | At el 25% oy

38 | gYdE 5y ke A el &

M e : At o] 50% ol )
4§22 2(Fusible plug) -

ASHRAE (The American Society of Heating,

Refrigerating

and

Air-Conditioning Engineers)< 7| =r 37|23l W 57 =2 3| & &3

525 MEud dAANHe BAA AF
W Eujato] AdHE
o] AEw).

(1) ddnjae w2

L

7 70 w3 FES
W3 = W; + Wy [kg/hr, 1b/hr]
AAduj#e] HEEAHLS A (5-2)F AFEste -3

M= W/ > (W,/M)

(2)

o] 71 A,
Mt WA
Wi @ 78 v ie] wiE&-=F [ke/hr, Ib/hr]
M @ 7N w e EA
@) QaMBe BELEE 4 (538 AFEse Tan,
T:ZW;T/ZW;
o] 71 A,
T F3v2% (Ad2%) [°K, °R]
T : /i) =% (Ad&%) [°K, °R]

(5-1)

(5-2)

(5-3)
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Wi @ i widke] wiE 8% [kg/hr, Ib/hrl

(4) B Es= A G-4)F AH&ste] -3t

=D i M/ D oxi/ My (5-4)

(4 H=) [ cP |
7t EdY A= (A=) [ cP ]
Yo A EAe] BRE (y,=W/NW)

52.6 HF viEwjae 44
526.1 HF WE&AF &4 AR

(D) wEmas 24871 Aalide A AN W BEA Asy =

gt Saais Aol Er,
(@ HE MEAL FEe ofze} o] AR
Oh W7z MEEE AE grIgelt

(b WAAN L (Fd o 28, FY, FHE 52 AdsE A A9
Aol gk ek (Pressure drop) AR E shelaiAl, 443 HE

% 3@

5262 A% WEuay NF L vhae 242
() A% WEwvre] 4, Ae BHAS ALgste] okgld] A (5-5) Ei 2
(5-6)& AFgstel WiE e W7 vhek(Ma) S shepgut.

([

30959.75P,M,,

ﬂﬂ}l

(SI units) (5-5)

58754AP,M, (USC units) (5-6)

[ ]
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05
M, =3.23% 105( W2 )(ﬁ) (SI units) (5-7)
L M
05
M, =1.702x10"° W (ﬁ) (USC units) (5-8)
ydt |\ M

ol 71 A,

W HE MEAH F3 A48 e AA e wjE8F [kg/hr, Ib/hr]
Ma, @ #l&39] #Fst5=(Mach number, 2+¢)

P, @ H|E=29] ¢t (A ere) [kpa, pSl]

d:a=mae WAE [m, ft]

Z 7k A (ED (AR

BAFS Agetel TH kel 1 ool 2edo] o] )
% Aol sl HEE vhalsl 08 vivte] HEE un
Z

(3) M@ @ whaE 06 olatw FAsE Zlo] vhEA s,

~
KON

52.6.3 W& FHEHEAZA7] R dols=F(Re) AE

(1) <& 1>9 AAHE dixzHAE7] (e, mm =+ inch)9 S AFE3e] A
EAAA(e/D)S AALSLE o714 D 8ol WA (mm %+ inch)o]t}.
(2) 2 (5-9& A}g35le] HolERFE F3H, g2 gzl AS ALgste] F
g 3 3l
po_PVD_pQD_ WD AW
I pA  (xD?*/4)  wuD
Re =6 316ﬁ (5-9)
316- 5
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D : w3 WA [inchl
u: A% [ cP ]

5264 WEAF HE
(1) AR AHEAAD] (/D)Sh dlol 525 (Re)E AHG3He] <1y 2>9] #
U AEE B EARDE Tk

(2 A 6-10) E= 4 G-1)& Agste] BBARNE 7T F Atk

TR
1 € 2.51 -
N 21og10( 3-7d+Re\/?) (5-10)
o € 251 \]° )
f_l/[ 210g10( 3.7d+ Re\/?)] (5 11)
o] 7] A,
fapEASs (FA)
e THAAY] [m, ft]
d: wj#el WA [m, ft]
Re @ #lolE=4 (FA44)
(3) 1 ¥reo] tE dEz A& A&ste] mtEAATE 7+ 5 dTh
5265 7= &8 ALt
(1) 2 (6-12) =+ 4 (6-13)= AFEste] AR5 4=EHP)= 7HESIHEA] A8
oMo g 3},
(2) -89l gro] £ wjeo] ¢HMPD ko]l FF5e o] At
. P \? P, \? P \?
tite ol
d M, 2 1 2
o2 (3 ol
l=—|—|—=]|1— -1 (5-13)
f o (PQ Pl i P2
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71 A,
Ma; © &5 vists (F2H<)
f 50 mEAG(Moody friction factor, 2F <)
L:oge] Agdol [m, ft], 59 AE
2ELAE ol xehd
d: sjge] WE [m, ft]
P AFS dEE YY) [kPa, psil

5266 475 ntats A&
(D 2 (-1 373 e

= Holrt,
fel 1

1714, Ma :

(2) T=4Aolm
Ma1 X P1

(3) <719 3>& 4 G10% adze wAF
o FFE AAPIE T F 9
=

/‘\joﬂ OHD]'Q" Pz/Pl BA

(4) 972 wEE0M)7E 082
Apol el e AA e

(5) W22l vhatrt 2

_ 1_(
d M;[

NTZ b ()

ﬂ4

2 4 (-15% A3kl 75 vhEeE T
= Maz X Pg

EX

Py
P,

S
CF P e T
&e =

(P& A&t A= vhet(Ma)E 7+ = 3l

:

2
) (5-14)

(5-15)
258 AEo|, o] F A§5
s Foll s e

o] Alol=7p Zom=m wT) &

W 7+A] 5262804 52653714 ¢ AL whE-sc}
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0.1
0.09
0.08
0.07 0.05
0.04
0.06
0.03
0.05
& 0.02
0.015
0.04
0.01
0.008
0.006
f 0.03 i
0.004 D
0.025
0.002
0.02 0.001
0.0008
Laminar 0.0006
flow - 0.0004
0.015+ | ~o
‘\
Smooth % 0.0002
Transition range 0.0001
0.0l 0.00005
0.009 |—
0.008 | | 111 | | [N | | 111 | | | 0.00001
2(10%) 4 6 8 2(10% 4 6 8 2(10%y 4 6 8 2(10% 4 6 8 2107 4 6 8
103 104 10% 108 107
Re = 2VD
1l

(29 2] ¥ XE (Moody chart)
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<HE 1> HjBe

Al WA (mm 71<5)

2AES vj 2 LfZ (mm)

Z53
A B 2HE[AY B4z
Sch Sch Sch Sch Sch Sch Sch Sch Sch Sch Sch Sch Sch Sch
R s 5S 10S 40S 80S 10 20 30 40 SUD 60 80 = 100 120 140 160 88
6 Y 7.82 6.84 5.48 7.82 74 6.84 6.84 5.48 5.48
8 Ya 104 9.22 7.66 104 10 9.22 9.22 7.66 7.66
10 3 13.8 12.48 10.7 13.8 134 12.48 12.48 10.7 10.7
15 Y2 18 17.08 15.76 13.84 17.08 16.48 15.76 15.76 13.84 13.84 11.74 6.36
20 3/ 234 22.48 20.96 18.88 22.48 21.88 20.96 20.96 18.88 18.88 15.58 11.06
25 1 30.1 27.86 26.64 24.3 27.86 27.6 26.64 26.64 24.3 24.3 20.7 15.22
32 1Ya 389 36.66 35.08 325 36.66 36.26 35.08 35.08 32.5 32.5 29.5 22.8
40 1%, 45 4276 40.94 38.14 4276 41.94 40.94 40.94 38.14 38.14 34.02 28
50 2 57 54.76 52.48 49.22 54.76 53.94 52.48 52.48 49.22 49.22 42.82 38.16
65 2% 68.78 66.9 62.68 58.98 66.9 63.44 62.68 62.68 58.98 58.98 53.94 4496
80 3 84.68 82.8 77.92 73.66 82.8 79.34 77.92 77.92 73.66 73.66 66.64 58.42
90 3% 97.38 955 90.12 85.44 955 92.04 90.12 90.12 85.44 85.44
100 4 110.08 108.2 102.26 97.18 108.2 104.74 | 102.26 | 102.26 97.18 97.18 92.04 87.32 80.06
125 5 135.76 134.5 128.2 122.24 134.5 128.2 128.2 122.24 | 122.24 115.9 109.54 103.2
150 6 162.76 161.5 154.08 | 146.36 161.5 154.08 | 154.08 146.36 | 146.36 139.76 131.78 124.4
200 8 21356 | 211.58 | 202.74 193.7 211.58 206.4 205.02 | 202.74 | 202.74 | 198.48 193.7 193.7 18892 | 182.58 | 177.86 | 173.08 | 174.64
250 10 266.3 264.72 | 254.56 2477 264.72 260.4 257.5 25456 | 254.56 2477 242.92 247.7 236.58 | 230.22 222.3 215.94 222.3
300 12 31598 | 314.76 | 304.84 298.5 314.76 311.2 307.14 | 303.28 | 304.84 | 295.36 | 288.94 298.5 281.02 273.1 266.74 | 257.26 273.1
350 14 347.68 | 346.04 | 336.54 330.2 3429 339.76 | 336.54 | 333.34 | 336.54 | 32542 317.5 330.2 307.94 | 300.02 292.1 284.18
400 16 398.02 | 396.84 | 387.34 381 3937 390.56 | 387.34 381 387.34 | 373.08 | 363.52 381 354.02 | 34448 | 333.34 | 32542
450 18 448.62 | 44744 | 43794 | 4316 4443 | 441.16 | 43474 | 42846 | 43794 | 4189 | 40934 | 4316 398.28 | 387.14 | 377.66 | 366.52
500 20 49844 | 49692 | 48894 | 4826 4953 | 48894 | 4826 | 47782 | 488.94 | 466.76 | 45562 | 4826 | 44292 | 4318 4191 407.98
550 22 549.44 | 547.92 546.3 539.94 533.6 539.94 | 514.54 | 501.84 533.6 489.14 | 476.44 | 463.74 | 451.04
600 24 598.92 597.3 590.94 584.6 597.3 590.94 | 581.46 | 575.04 | 590.94 | 560.78 | 548.08 584.6 532.22 | 517.96 | 505.26 | 490.92
650 26 644.16 634.6 640.94 634.6
700 28 695.16 685.6 679.24 691.94 685.6
750 30 749.3 746.16 746.16 | 736.6 | 730.24 742.94 736.6
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<HT 2> "o

27l WA (inch 71%)

okl

2= vj 2 LfH (inch)

A B e B B4z
Sch Sch Sch Sch Sch Sch Sch Sch Sch Sch Sch Sch Sch Sch
DA s 5S 10S 40S 80S 10 20 30 40 SUD 60 80 = 100 120 140 160 988
6 s 0.308 0.269 0.216 0.308 0.291 0.269 0.269 0.216 0.216
8 Ya 0.409 0.363 0.302 0.409 0.394 0.363 0.363 0.302 0.302
10 38 0.543 0.491 0.421 0.543 0.528 0.491 0.491 0.421 0.421
15 ) 0.709 0.672 0.620 0.545 0.672 0.649 0.620 0.620 0.545 0.545 0.462 0.250
20 3 0.921 0.885 0.825 0.743 0.885 0.861 0.825 0.825 0.743 0.743 0.613 0.435
25 1 1.185 1.097 1.049 0.957 1.097 1.087 1.049 1.049 0.957 0.957 0.815 0.599
32 1Y4 1.531 1.443 1.381 1.280 1.443 1.428 1.381 1.381 1.280 1.280 1.161 0.898
40 1% 1.772 1.683 1.612 1.502 1.683 1.651 1.612 1.612 1.502 1.502 1.339 1.102
50 2 2.244 2.156 2.066 1.938 2.156 2.124 2.066 2.066 1.938 1.938 1.686 1.502
65 2> 2.708 2.634 2.468 2.322 2.634 2.498 2.468 2.468 2.322 2.322 2.124 1.770
80 3 3.334 3.260 3.068 2.900 3.260 3.124 3.068 3.068 2.900 2.900 2.624 2.300
90 3% 3.834 3.760 3.548 3.364 3.760 3.624 3.548 3.548 3.364 3.364
100 4 4.334 4.260 4.026 3.826 4.260 4.124 4.026 4.026 3.826 3.826 3.624 3.438 3.152
125 5 5.345 5.295 5.047 4.813 5.295 5.047 5.047 4.813 4.813 4.563 4.313 4.063
150 6 6.408 6.358 6.066 5.762 6.358 6.066 6.066 5.762 5.762 5.502 5.188 4.898
200 8 8.408 8.330 7.982 7.626 8.330 8.126 8.072 7.982 7.982 7.814 7.626 7.626 7.438 7.188 7.002 6.814 6.876
250 10 10.484 | 10.422 | 10.022 9.752 10.422 | 10.252 | 10.138 | 10.022 | 10.022 9.752 9.564 9.752 9.314 9.064 8.752 8.502 8.752
300 12 12.440 | 12.392 | 12.002 | 11.752 | 12.392 | 12.252 | 12.092 | 11.940 | 12.002 | 11.628 | 11.376 | 11.752 | 11.064 | 10.752 | 10.502 | 10.128 | 10.752
350 14 13.688 | 13.624 | 13.250 | 13.000 | 13.500 | 13.376 | 13.250 | 13.124 | 13.250 | 12.812 | 12.500 | 13.000 | 12.124 | 11.812 | 11.500 | 11.188
400 16 15.670 | 15.624 | 15.250 | 15.000 | 15.500 | 15.376 | 15.250 | 15.000 | 15.250 | 14.688 | 14.312 | 15.000 | 13.938 | 13.562 | 13.124 | 12.812
450 18 17.662 | 17.616 | 17.242 | 16.992 | 17.492 | 17.369 | 17.116 | 16.869 | 17.242 | 16.492 | 16.116 | 16.992 | 15.680 | 15.242 | 14.869 | 14.430
500 20 19.624 | 19.564 | 19.250 | 19.000 | 19.500 | 19.250 | 19.000 | 18.812 | 19.250 | 18.376 | 17.938 | 19.000 | 17.438 | 17.000 | 16.500 | 16.062
550 22 21.631 | 21.572 21.508 | 21.257 | 21.008 21.257 | 20.257 | 19.757 | 21.008 | 19.257 | 18.757 | 18.257 | 17.757
600 24 23.580 | 23.516 | 23.265 | 23.016 | 23.516 | 23.265 | 22.892 | 22.639 | 23.265 | 22.078 | 21.578 | 23.016 | 20.954 | 20.392 | 19.892 | 19.328
650 26 25.361 | 24.984 25.234 24.984
700 28 27.369 | 26.992 | 26.742 27.242 26.992
750 30 29.500 | 29.376 29.376 | 29.000 | 28.750 29.250 29.000
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[F-= 1]
St B wjEu|# AA (o)
1. st B wj&u|# A L
<9 1> 2 49 bdwBErE HAXE FAY FHE dESe dl7]olH
B o &S Wz Aol o] Qe BE QbMlBEe FE Ao
2 AgHr oy EEE ujde 58 dddFAEoH, S2yHow
7R E T v dutdd w obdlE AAQFE ] 10 %, WME=E YU u+=
40 %= EHY. BEARES 77 ddxE 19 #[bAE 200 9o, o]
thak Rl =He <9 >3 2
AW B &S0 HU SE8MdS 2R Zal, HEuEFollA] ol Fo]
HEE QhdWE wjEuj el Alo]=E ALl oot
<HHERE 1> hdiE 94 &5 AR
Sl LI
T = E 4 F G 3 H 4
AWM BEHT PSV-02 PSV-01 PSV-04 PSV-03
AAte (Ps) psi 310 78 110 275
(Aol A 4=) kPa 2137.5 537.8 758.5 1896.1
At H 2 Ankg g2 9= LIRS =S W2z
IH %‘%7.5—_1 C6H12 C4H6 502+H20 C02+H20
_ Ib/hr 125,000 60,000 75,000 110,000
=9 7y J J J J
HEEE (W) kg/hr 56,699 27,215 34,019 49,895
e (T R 640 800 580 610
°K 355 444 322 339
2= (M) 84 54 60 40
A (u) cP 0.0110 0.0130 0.0098 0.0100
<TAAHR 2> HAEF7HE w34 o]
i AETT
= A—B | B—D D—F D—E B—C C—H C—G
AW H MG PSV-01 | PSV-02 PSV-03 | PSV-04
ft 1,115 225 175 125 100 300 150
Hj| &4 o]
m 339.9 68.6 53.3 38.1 30.5 914 45.7
- wAdolo = slguHe] AR Fo HEFI SUFEelR 3kEo] Ay o
o] o
2=
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o ®
=7 ,./I
L=1,115ft
CO;+ H,0 CiH
W= 110,000 Ib/lu W = 125,000 Ib/lu
T=610°R T=640°R
My = 40 M, = 84
i = 0.0100 cP i = 0.0110 cP
i ] _—
NE E =
- d=? 3.
B o ry @
o= % =
;:‘% L=125ft s
2 %
2 = l éﬂ
=
= [Fs]
2 =
-, n
- = =
r: o(®
w =
o 2
©T
%ﬂ 501* H:ﬂ
L W = 75,000 Ib/hr _—
T =580°R A G
M. = 60 | W = 60,000 Ib/hw
p = 0.0098 cP  ——— T = 800°R
M, = 54
® p = 0.0130 cP
Bal. Bellows PRV
SetPress = T§
(2% 1] skdlE AT =
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2. BB wjEuld AA 43
21 HAd &9 ¢(MABP) =
(D) 7h kdly == Hd sguids sk offef A

(MABP)g = (2137.5)(0.10)+101.3 = 315.0 kPa (Ztijs=)

(MABP)r = (537.8)(0.40)+101.3 = 316.4 kPa (Ztist=)

(MABP); = (758.5)(0.40)+101.3 = 404.7 kPa (A=)

(MABP)y = (1896.1)(0.40)+101.3 = 859.8 kPa (& djsts)

7 APEE §FS G okl me} 2ot

T FHW) AR BA cH DA
Ay BREAY Cd+DA G# + HA Ex + FA
) 370,000 370,000 '75,000+110,000 125,000+600,00
Ib/hr | A=A}
370,000 370,000 185,000 185,000
kg/hr 167,858 167,858 83,914 83,914

23 BEAA s

2 (5-2), A (56-3) E A (5-4)= AF&st] EH(AAAY FAH, == 9
AEE 27 AFed ol me 2ot
T A (M) 25 (T AX (w)
A - K | °R cP
21(4-00) 21(4-00) 21(4-00)
}\ i/\] n n " " n n
e M, ~ ZH’,-’ Z(W/M’WL ZW;E. ZW; o ZZ, #,(x/Vw),. Zx, (\/F)
i=1 i=1 i=1 i=1 i=1 i=l
CH 46 332 598 0.00991
DA 71.2 384 692 0.01156
B4 46.3 358 645 0.01082
A% 56.1 358 645 0.01082
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24 ¥#F37+ A-BY A=
24.1 W& W3 A&

(1) d7gEFolng &4+ 482 7](Pa = 101.3 kPa,a = 14.7 psia)©] L,
72 vhalE(Ma)E 0602 7hgste] 4 (5-5)F Agste] 273 wiw

05
= 0.475 [m]

SH

| wvzT/Mm 0‘5_[167,858\/(1)(358)/(56.1)
~30959.75P, M, | | 30959.75(101.3)(0.6)

= 18.69 inch

(2) webA FEeo] HE 1, 2>0A 20904 2AlE 4091 wiHE ATt o
i #e] WA & 477.82 mm (18.812 in)o]t}.

242 AUHEAAAY] A&
el

ArgFEuo] AEAAZ T zHe)S <F 2> 4 0.045 mm ©|EE AR
HARA7|(e/d)= e WAS ded] U . o wff 22 949 E AFE-5)

e/d = 0.045/477.82 = 0.0000942

243 HolE==2(Re) ¥ mZAF() A&
(1) 4 -9 ALgste] AZach g WA el US gl
W,
Re :6.316M—£ = 6.316(370,000)/((0.01082)(18.812)) = 1.148E+07
(2) PFRAFDE FWEAADY S} ol =i e Agshel <1y 2>9 Ty
AE(Moody chart)& ol §3te] FahAY, B 4 (-1DE Ag3te] T3
H o

T Advk A G-1D= AREste] AR ey o npAsE T8k, nhEA
(0= 0.01202¢] .

2.4.4 w3t (Maz) A4S
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Agd wgke] WA (DS AHEste] 4 (5-7) §3l vheleg etk

W (ZT)°‘5
M, =323x10""° £ =
2 (deQ) M

0.5
167,828 )((1)(358) 0502

= 3.23x107°
((101.3)(0.4779)2 56.1

(1) A (5-12)& A}ga= 9
(7F) oFegle} 22 A (5-12)5 AF&ste] (PyP)#E 7HdstHA] A8z 9

o= AAkg
2 -
() -(B)]-m(2)

£ 1 [
Ma§
nkzH A= (f) = 0.01202
Hj#Zol(L) = 1,115 ft = 339.9 m
Ma; = 0.592, H7d(d) = 04779 (m)

(}) #9-32] gto]l A AXF WA PP, < 7HgetAA Fsta, 1
o] & AbEsk] Py @ Atk PPy &EEZ 21779 o #9-3
o] Aol 2},

Pi= (Po)(2.177) = (101.3)(2.177) = 202.5 kPa (= 32.0 psi) (A=)

(2) 2 (5-13)& AlgatE= W

2 ApgsaA o HelA 7 ARFey oz wastas Aol

Oh) obelsh 2e 4 (-13)% AT FRolE Fold wMEdolL)st Pigk
@ dol=
A B W e Fae Wyl
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-
st

() <

v A3 B-Cell el &

Foll M FAYE PH=
oM T

(1) 24

o] Rt M= Py #he® AMEH™, Ma; #t< May

= [e)
Sk Py 7k

s}

(2) 24

2.7 A3 gajet vl

ot

gk

H| 2

o
=

5] &1l H(MABP)

WH o] Ho

s

d

A

[

2 7}

S CH T

- C-G T3

- D-E 77

- D-F 73

] &9l o BTk

A erdmue Ho 5

[

o] 7_} 7_}

=
=

o}
H

N

o

N

ﬂ.o
1o
or

U

53

A

2o
= =2

wjtel A

T
T+

A

)

2 WHA)

—_
fite)

1>3 2o

<3t

T
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<FE 1> bdWE wiEad AA AE ()
15 |78 AN 44 @ a=7d
71 ~ s
A—B B—D D—F D—-E B—C C—H C-G
PSV [QtxwlE W& PSV-01 | PSV-02 PSV-03 | PSV-04
S ,
Ps |oramn amars Aol A4 ‘ psi 78 310 275 110
Aol A ¢+& (1 psi=6.895 kPa) kPa 537.8 2137.5 1896.1 758.5
AHWHE B dity, 2= gdglds Az ez | 9y ez | Moz
. Ib/hr | 370,000 | 185,000 | 60,000 | 125,000 | 185,000 | 110,000 | 75,000
W |mE=&=F W3=W1+W2
kg/hr | 167,828 | 83,914 27,215 56,699 83,914 49,895 34,019
M | EA=ZFM) B Zw i(W,Mw}i 56.1 71.2 54 84 46.3 40 60
=1 i=1
T les ZW z / ZW R 645 692 800 640 598 610 580
R=F+460, C=(F-32)/1.8, K=C+273 ° K 358 384 444 355 332 339 322
u A= ZL wlM, / Z % (M), cP 0.01082 | 0.01156 | 0.01300 | 0.01100 | 0.00991 | 0.01000 | 0.00980
EEE: W1/2W1 0.5 0.5 0.324 0.676 0.5 0.595 0.405
] k) = 1
Ll wagelsaxg [oaidEs gel ft 1115 225 175 125 100 300 150
1ft=0.3048 m m 339.9 68.6 53.3 38.1 305 91.4 45.7
P |22z o t7194+(101.3 kPa, A=) kPa 101.3 220.5 251.7 251.7 220.5 273 273
=T 71940, Al A=) 0 119.2 150.4 150.4 119.2 171.7 171.7
Ma2 | &7 vstsrA) M, =3.23 % 10"5[ 0.6 0.6 0.6 0.6 0.6 0.6 0.6
E7% k(3 E) 0 A
Ma2f (A8 A2 28 M, =3.23x10 P ) 7a 0.592 0.307 0.244 0.364 0.508 0.724 0.393
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o A A @9 4=Te
71& - A gLl
] T A—B B—D D—F D—E B—C C—H C—-G
Ma, |Y4T= vlsts Mal*P1 = Ma2*P2 0.000 0.269 0.219 0.308 0.411 0.281 0.295
4 [ W/ ZT7 M ] 5 m 0.475 0.218 0.129 0.158 0.234 0.169 0.125
v A== =
e SRS TS in 18.69 8.59 5.09 6.22 9.22 6.66 491
zA7A in 20 12 8 8 10 6 6
d
g WA (in) in 18.812 12 7.981 7.981 10.02 6.065 6.065
W A
w3 y7d (m) m 0.478 0.305 0.203 0.203 0.255 0.154 0.154
2AEHS 40 40 40 40 40 40 40
mm 0.04500 | 0.04500 | 0.04500 | 0.04500 | 0.04500 | 0.04500 | 0.04500
FAARY] XA AEHARA(e) : <E D
in 0.00177 | 0.00177 | 0.00177 | 0.00177 | 0.00177 | 0.00177 | 0.00177
¢ i i mm~] | 9.418E-05| 1.476E-04 | 2.220E-04 | 2.220E-04 | 1.768E-04| 2.921E-04 | 2.921E-04
FAFHARY] A [ FAFEAAZ] (e /d)
in7]2= | 9.418E-05| 1.476E-04| 2.220E-04 | 2.220E-04 | 1.768E-04 | 2.921E-04| 2.921E-04
W,
Re |dol==4 4k Re =6.316 l’_)” 1.15E+07 | 8.43E+06 | 3.65E+06 | 8.99E+06 | 1.18E+07 | 1.15E+07 | 7.97E+06
o
np A 4 gkt Moody chart o]&, == T2 2] A& 0.0128 | 0.01312 | 0.01434 | 0.01418 | 0.01354 | 0.01497 0.015
£ A 99 @A S5 99 0.01202 | 0.01308 | 0.01429 | 0.01414 | 0.01349 | 0.01492 | 0.001516
N [ [ e 251\
A A& F=1f .1—210E;m+ R J7 'J 0.01202 | 0.01308 | 0.01429 | 0.01414 | 0.01349 | 0.01492 | 0.01516
| 3 I |
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15 | T8 A A a9 A4ETd
7| o A yiLl
A—B B—D D—F D—E B—C C—H C—-G
i P\ P, \2 P \2
Hgol(L) A& =4 #(—1) [1(—2) ]m(—l) m 339.8 68.4 53.5 38.0 30.7 91.5 45.9
f ]\/[a2 P2 Pl P2
P, Q& B](P1/P2) P1/P2 7}A 0.01202 | 0.01308 | 0.01429 | 0.01414 | 0.01349 | 0.01492 | 0.01516
b1 A1 Pl 24 (f L1 = L) kPa 339.8 68.4 53.5 38.0 30.7 91.5 45.9
A
° 1 kPa = 0.145 psi psi 2.177 1.141 1.112 1.182 1.238 2.579 1.333
w2 o)(L1) Fo]zl 4ol m 220.5 251.7 280 297.5 273 704 364
SP *10%(Y¥43), SP*40%(8 =-$-=3F)
kP 215.1 213.7 758.5 303.4
GREEE)) .
Ao 3w okMABp) 2 U iyl % 40.0 10.0 40.0 40.0
MABP Aoety kPa 316.4 315.0 859.8 404.7
A ey psi 45.9 45.7 124.7 58.7
MABP - P1 (doigtg 719 kPa 36.4 17.5 155.8 40.7
MABP s} P1 Hl@ : =
OK, if MABP(A°]A]) > P1 (Al°]A]) OK OK OK OK




