PRESSURE VESSEL A A A (¢ E7])

SAHE | PRESSURE VESSEL
ARt g 2026. 10. 25.

x|
7|&: ASME Sec. VIl Div.1 A4 EX& (‘U AALE OtE), FAIE oHF K= 7|F. LH2 kgf/cm? 2 E215t 1, A4 MPamm 2 LT} (1
kgf/cm? = 0.0980665 MPa).

HdAAH p 10.00 kgf/cm? (0.981 MPa) MARET 100 °C
4 =2 Zu Y BHERR 2:1

& Di 1,500 mm %(fll_jEITOLI)L 3,000 mm

HE SA-516-70 (EtAZ U 7.85 g/cm3

G838 s A= 1380 Mpa 185 Sug (38 138.0 MPa

5) °C)

B8 EEE 0.85 2M 0o cA 1.5 mm

¢ 49 g 10.0 % E ) | 6.0 mm

W8E HIE 1.00 4 £0| (H5F) 0 (FA)

Aol 22 A P 10.00 kgf/cm? (0.981 MPa)

882 MEE(RE o)0M 242k 100 °c & UF EzZtot FAHYULLEH sym 2 38 °c YUCEH

=Di/2 + CA =1, + 1.5 = 751.50 mm =Di + 2-CA =1,500 + 2 x 1.5 = 1,503.00 mm
Di/2 + CA = 1,500/2 + 1.5 = 751.50 D=Di+ 2-CA=1,500 + 2 x 1.5 = 1,503.00

2. 84 £H (UG-27)

QIFHtgF t = PR + (S-E - 0.6:P) = ©.981 x 751.50 + (138.0 x ©.85 - 0.6 x 0.981) = 6.314 mm
20|k t = P.R + (2-S-E + 0.4:P) = ©.981 x 751.50 + (2 x 138.0 x 0.85 + 0.4 x ©.981) = 3.136 mm
22 FM tneq = T & =6.314mm > + CA 1.5 =7.814 mm (X[ FH 6.0 mm 2t H = 7L 7.814 mm)
20l: p < 0.385-S-E » 0.981 < 45.161 MPa -» Mg (0K)

> I FH S50M SE: SH 8 mm

3. AT £ (UG-32) — HHELY! 2:1

t =P-D+ (2:S-E - 0.2-P) = 0.981 x 1,503.00 + (2 x 138.0 x ©.85 - 0.2 x 0.981) = 6.288 mm

+ CA 1.5 = 7.788 mm

g4y A 10.0 % AR T2 S = 7.788 + (1 - 0.100) = 8.653 mm

X FH 6.0 mm 2 HW F Zf 8.653 mm

> & 5 S50M 28: ZAE 9 mm

4. X|1 5|8 4™ MmAWP

=N 8% FH t =8 - CA 1.5 = 6.50 mm

SH P =S-E-t + (R+ 0.6-t) = 138.0 x 0.85 x 6.50 + (751.50 + 0.6 x 6.50) = 10.29 kgf/cm? (1.009 MPa)
4o 88 S t =9 x (1 - 0.100) - CA 1.5 = 6.60 mm

Qo p = 2.S-E-t + (D + 0.2-t) = 2 x 138.0 x 0.85 x 6.60 + (1,503.00 + 0.2 x 6.60) = 10.50 kgf/cm?
(1.029 MPa)

=
B
=
v
1}
[l

= & M2 7 = 10.29 kgf/cm? (1.009 MPa) (SHI7} ME, MAU 10.00 kgf/cm? (0.981 MPa))
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oftl

5. %AIE &3 (UG-99(b))

SAls + Saz = 138.0 + 138.0 = 1.000

Pe = 1.3 x MAWP x (Sxj&i/Saz) = 1.3 x 1.009 x 1.000 = 13.38 kgf/cm? (1.312 MPa)
A0 (EAYLE J1F) 1.3 x P x HE = 1.3 x 0.981 x 1.000 = 13.00 kgf/cm? (1.275 MPa)

X AAH EXE LRLICH(BE AALE OFE).

6. =& BZ (UG-37, ZHTHH: f, = 1, F = 1, BZ & 10| HX)

Z 165.2 x 7.1 (CA 1.5), ¥X A, ME=2 Mt ZCta =
d=0D - 2-(tn - CAn) = 165.2 - 2 x (7.1 - 1.5) = 154.00 mm
t, (88 22, cA HMel) =6.314mm t (M ME -cA) =8-1.5=6.50mm E =1E &

tey = PR, + (S-E - 0.6-P) = 0.981 x 77.00 + (138.0 x 0.85 - 0.6 x 0.981) = 0.647 mm t, - CAn = 5.60

Ze WX A =d-t, = 154.00 x 6.314 = 972.4 mm?

Ap = 2 2 {d-(t -t =28.6; 2-(t +t,)-(t -t =4.5}=28.6mm2 (K H& HE)
A, = 5-(t, - tpp)-min(t, t,) = 5 x (5.60 - 0.647) x 5.60 = 138.7 mm* (E = P& UEH)

Ay + A, = 167.3 mm? < A 972.4 mm?
F5 Y = ge5.2 mm2. EZT HHZX|E D, = 2-d = 3e8.0 nm 2 FH
te = (A- A - Ay)) + (D, - d - 2:(t;, - CAn)) = 805.2 + (308.8 - 154.8 - 2 x 5.68) = 5.64 mm
> HZE 29 HPZX|S 308 mm x FH 6 mm

z 2l Mgt UG-36 i+ M$He mE =Holsid Q.

N
ol
ot
=
40
=i

x Di2 x L = 0.7854 x 1,5002 x 3,000 + 10° = 5.301 m3
(178) = m-Di%/24 = 0.442 m3 x 2 7 = 0.884 m?3
6.185 m3® (AT HME HQl)

oY o

H H
I
=
~
N

(=
—

ngt
==
1

A = m-(Di + t)-t-L-p = 3.1416 x (1,500 + 8) x 8 x 3,000 x 7.85 + 105 = 892.5 kg
A (170) = 1.084 x Di2 x t x p = 1.084 x 1,500% x 9 x 7.85 + 10% = 172.3 kg x 2 ll = 344.6 kg

2 o ™H 2

40 4o & qr 4o

oy o

Ho
)

= (88 + d= 27l) x (1 + 5% 10 %) = 1,237.2 x 1.10 = 1,361 kg
£ 2A =49 A + LHEXN x 1000 = 1,361 + 6,185 = 7,546 kg
BA (9t5, HIE 1.00) = 1,361 + 6,185 = 7,546 kg

Ho mo rE
N

H: 8 7t5 7,546 + 4 = 1,886 kg (18.50 kN) =27 7,546 + 4 = 1,886 kg
K| T2 CHE oW, BHEI(Ct2[- AFHE) AEE 10H0|A 2L BHH2 22t #SSHA Lz 2L Ch

—

>
o A
ofy 0%
inl
o
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o. HIZH-R|TI 8}5 (ZHEHSH HA A4

(=] | —

Q4 Do =Di+2-t=1,500+2x8=1,516mm 22 Z& Do’ =Do + 2 x 0 = 1,516 mm

A 20| H = Di/4 = 375.6 mm A =O| Hv = L + 2-H = 3,000 + 2 x 375.0 = 3,750 mm

HH 8Y q = 150 kgf/m?, SHAT cf = 6.70, KT A= cs = 0.20, 2T FH| Wy, = 7,546 kg

wd =0| = 1,000 mm (Ct2| ZO[) A& =O0| h = &8 =0| + Hv/2 = 1,000 + 1,875 = 2,875 mm (B S4I 27
SHE 24 =)

HtE F, = q-Cf-Do’-Hv = 150 x ©.70 x 1.516 x 3.750 = 597 kgf (5.85 kN)

KT Fg = Cs+Wop = ©.20 x 7,546 = 1,509 kgf (14.80 kN)

Hgt ZHE M, = F,-h = 597 x 2,875 + 1000 = 1,716 kgf-m AT ZHE M, = F.-h = 1,509 x 2,875 + 1000 =
4,339 kgf-m

> X|Zlo] ¢ 2 (22 GSHX| 22): ¥H DHE M = 4,339 kgf-m (42.55 kN-m), ™ETH v = 1,509
kgf (14.80 kN)

X ZHEroh R YLICH HH A= E2l KDS 41 (So+5-XIXSHS) a2 2 StA a.
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10. C}2| AE (mo|= C}2|, AISC ASD)

Ct2| 4 74, ZO| Lg = 1,000 mm, CIZ| & X|Z Db = 1,500 mm, SEZO0| A% K
MPa, E = 205,000 MPa

Zoh =™ p = Wop/n + 4-M/(n-Db) = 74,000/4 + 4 x 42,550,047/(4 x 1,500) = 18,500 + 28,367 = 46,867 N
(4,779 kgf) (M = Cf2| & 7|& ZHIE)

Ct2| 17§ 7t22 v/n = 14,800/4 = 3,700 N & HHE Mb = (V/n)-Lg = 3,700 x 1,000 = 3,700,004 N-mm (3+Z

I oy, otNE

=

2.00 XHE sTPG370: Fy = 215

A5 MHE: 80A Sch8e (¢89.1 x 7.6), A = 1,946 mm2, Z = 36,581 mm3, r = 28.9 mm, 15.28 kg/m

KL/r = 2.00 x 1,000 + 28.9 = 69.1 (< 200: AT (0K)) Cc = V(2n2E/Fy) = V(2 x 9.8696 x 205,000 + 215) =
137.2

Fa = [1 - (KL/r)2/(2-Cc?)]-Fy + [5/3 + 3(KL/r)/(8-Cc) - (KL/r)3/(8-Cc3)] = [1 - 69.12/(2 x 137.22)] x
215 + [5/3 + 3 x 69.1/(8 x 137.2) - 69.13/(8 x 137.23)] = 102.0 MPa (1,041 kgf/cm?)

Fb = 0.66-Fy = 0.66 x 215 = 141.9 MPa (1,447 kgf/cm?)

f, = P/A = 46,867 + 1,946 = 24.1 MPa (246 kgf/cm2) f, = Mb/Z = 3,700,004 + 36,581 = 101.1 MPa (1,031
kgf/cm?)

fy/Fa + f,/Fb = 0.236 + 0.713

0.949 < 1.0 » X8 (0K)

oo|= (71 & =) g xt kg/m KL/r Fa (MPa) fa/Fa fb/Fb g Sl
50A Sch40 60.5 x 3.9 5.44 99.7 83.7 0.808 2.827 3.635 NG
50A Sch80 60.5 x 5.5 746 102.3 81.9 0.602 2173 2.775 NG
65A Sch40 763 x 52 9.12 79.4 96.3 0.419 1.348 1.767 NG
80A Sch40 89.1 x 5.5 11.34 67.5 102.9 0.315 0.917 1232 NG
65A Sch80 76.3 x 7 11.96 81.2 95.2 0.323 1.076 1.399 NG
80A Sch80 89.1 x 7.6 15.28 69.1 102.0 0.236 0.713 0.949 OK
100A Sch40 1143 x 6 16.03 522 110.7 0.207 0.496 0.704 OK
125A Sch40 139.8 x 6.6 21.68 42.4 115.1 0.147 0.297 0444 OK
100A Sch80 114.3 x 86 22.42 53.3 110.1 0.149 0.371 0.520 OK
150A Sch40 165.2 x 7.1 27.68 357 117.9 0.113 0.195 0.308 OK
125A Sch80 139.8 x 9.5 30.53 433 114.7 0.105 0.220 0.325 OK
150A Sch80 165.2 x 11 4183 36.6 117.5 0.075 0.135 0.210 OK
200A Sch40 216.3 x 8.2 42.08 27.2 121.1 0.072 0.097 0.169 OK
250A Sch40 267.4 x 93 59.20 21.9 123.0 0.051 0.055 0.106 OK
200A Sch80 2163 x 12.7 63.77 27.7 120.9 0.048 0.067 0.114 OK
250A Sch80 267.4 x 15.1 93.95 224 122.8 0.032 0.036 0.068 OK

% 9| HE 22 15K 2 BE MO|ZS AR HYUCH (=@ 7H = M%) O] 22 29 8H-5X K 32, 0|2 S2o|s, et B
2 HEohM 2.
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11. 41} 9
oA =
SN S

BE FH (LEH 2:1)

Chal 17H ¥t (47H)
Hhgh x| T

Ct2| (ol =)

oN
k1
£Q
njo

10.00 kgf/cm? (0.981 MPa) / 100 °C / SA-516-70 (Et22) / E 0.85 / CA 1.5

AAH7.81 mm —» M 8 mm (8F 6.31 + CA)

AL 7.79 mm - HE 29 8.65 mm —» H™E 9 mm

10.29 kgf/cm?2 (1.009 MPa) (&S| 10.29, BT 10.50 kgf/cm?)

13.38 kgf/cm? (1.312 MPa)

HZH O 9308 x 6 mm

6.185 m?

1,361/ 7,546 / 7,546 kg

= 7}5 1,886 kg / &7 1,886 kg

X Z X[HH: M = 4,339 kgf-m, V = 1,509 kgf (HF& 597 / X|ZI 1,509 kgf)

80A Sch80 (289.1 x 7.6) x 4 71, & 0.95 X (OK) (KL/r 69, P 4,779 kgf)

5/7 PRESSURE VESSEL A|AFA



HE M8 ZHE
Lk 7k = O A Ao & 2k 58S HE2 ASME II-D "AIQ| FghAL|CH XA Ee 2 SOISHA 2
@ 51883 S (MPa) — 2k AlO|= XM=z HIE
HE 38°C 93°C 149 °C 204 °C 260 °C 316 °C 343 °C 350°C 371°C
SA-516-70 (Et2Z) 138 138 138 138 138 138 138 - -
SA-516-60 (Et2Z) 118 118 118 118 118 118 118 - -
SA-285-C (EtA2Zh 108 108 108 108 108 108 108 - -
SS400 (KS, &) 100 100 100 100 100 100 - 100 -
SA-240-304 (SUS304) 138 115 103 95 89 85 - - 82
SA-240-316L (SUS316L) 115 98 88 81 75 71 - - 69

¥ O|®H: SA-516-70 (Et

), T=100°C — S = 138.00 MPa, Sxj(38 °C) = 138.00 MPa.

P < 0.385SE

—

EtAZ2 343 °C(SS400 2 350 °C) O[3t

HH| 2

UE g/cm? Sy A2
7.85 260
7.85 220
7.85 205
7.85 245
7.93 205
7.93 170

fEF ASL|CE
E
1.00
0.85
0.70

EXH P=SEt+ (R+06t)21P=2SEt+ (D +0.241); x**loﬂ P =SEt+ (0.885L +

{d(Eqt - Ft,), 2(t + t,)(Eqt -

HF P = 2.SEt + (R + 0.2+); B P = S.E(t/D)? +

Ft)h Ay = 5(t,

40 45

Fuw = q:CEDo"Hv (kgf), Do’ = Do + 2xE2, Hy = L + 2H

OFO
Lol:l

h:

@8 EEE
AR ZHA

& WAL

22 WA (Spot)

BEARS SIS

® 2 4 (ASME Sec. VIII Div.1)

SH AF (UG-27) t = PR + (SE - 0.6-P),

SH 2ol (UG-27) t=PR =+ (2SE + 04P)

SHEHR 2:1 & (UG-32) t=PD + (2SE-0.2P)

HAIY ZT (UG-32) t = 0.885P-L + (SE-0.1-P), L = A2}t

gt ZE (UG-32) t=PR + (2SE - 0.2-P)

I (UG-34 t = DV(CP + (SE)

MAWP (&4 011);

YA (UG-99(b)) Py = 1.3 x MAWP x (Sxjs + Satz)
wZ H7(UG-37) AsdtehiAg =22 d

A, > AOIH BZTH =EHR

R, D R =Di/2 + CA, D=Di+2CA

28 F2 S txo =tmg + (1- 88 L2 %
@ FH 55 (mm)

6 8 9 10 12 14 16 19 22 25

X a2t 7t H 8 mm, B9 mm MH
® HEE-X[Z & (Zheret HE )

BhEh (=5)

X7 (=2H) Fs = Cs:Wo, (kgf)

UH oHE M =2 2 {F h, Feh ) (BISHR|
Zhohst MM QLICE MR A& SRl KDS 41 (BoHE X XI8HE)

HEX|

| s |

=0| + Hv/2; V = X|H|5l=

tn)fomin(t, t,); A +

50 55 60

N
S|
(==}

o2 BIM|R. O|f: q = 150 kgf/m?, Cf = 0.70, Cs = 0.20.
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® Cla| TH0| = STPG370 (KS D 3562 Sch40 - Sch80) 1} 4|

mo|=

50A Sch40
50A Sch80
65A Sch40
65A Sch80
80A Sch40
80A Sch80
100A Sch40
100A Sch80
125A Sch40
125A Sch80
150A Sch40
150A Sch80
200A Sch40
200A Sch80
250A Sch40
250A Sch80

P
g2

rm
=

=8 (Ct2] 17h)

AISC ASD (1989) &{& &=

ASME Sec. VIl Div.1 7|& A EX & (BT ZALE Otd). 5188

2 x t (mm) A (mm?) I (mm?4) Z (mm3) r (mm) kg/m
60.5 x 3.9 693 279,017 9,224 20.1 5.44
60.5 x 5.5 950 362,938 11,998 19.5 7.46
763 x 52 1,162 737,885 19,342 25.2 9.12

763 x 7 1,524 924,201 24,225 24.6 11.96
89.1 x 5.5 1,445 1,267,410 28,449 29.6 11.34
89.1 x 7.6 1,946 1,629,696 36,581 28.9 15.28
1143 x 6 2,041 3,002,116 52,530 383 16.03
1143 x 8.6 2,856 4,014,660 70,248 375 2242
139.8 x 6.6 2,762 6,140,185 87,842 47.2 21.68
139.8 x 9.5 3,889 8,296,964 118,698 46.2 30.53
165.2 x 7.1 3,526 11,040,502 133,662 56.0 27.68
165.2 x 11 5,329 15,918,793 192,721 547 41.83
2163 x 8.2 5,361 29,064,562 268,743 73.6 42.08

2163 x 12.7 8,123 42,255,520 390,712 721 63.77
2674 x 9.3 7,541 62,873,892 470,261 91.3 59.20
267.4 x 151 11,969 95,574,366 714,842 89.4 93.95

A = 1/4(0D2? - ID?), | = m/64(0D* - ID%), Z = | + (OD/2), r = V(I/A), kg/m = A(mm?) x

7.85x1073

P = Wyp/n + 4-M/(n-Db); 7tE2% V/n, 8 Mb = (V/n)Lg

Cc = V(2m2E/Fy); KL/r < Cc O|®H Fa = [1 — (KL/r)2/(2Cc?)]-Fy + [5/3 + 3(KL/r)/(8Cc) —
(KL/r)3/(8Cc3)], OFLI™ Fa = 12m2E + (23(KL/r)?)

Fb = 0.66-Fy; f,/Fa + fp/Fb < 1.0, KL/r < 200 (Fy = 215, E = 205,000 MPa)

=S|
=

2 ASME II-D &1
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