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Introduction:

* SHAPE ( cylinder, square/rectangular/
container

* MATERIAL / steel, plastic, glass, FRP .../ +
surface treatment

* CONNECTIONS / flange, clamp, etc. )

* EXTRA (e.g. special design (jacketed),
reinforcement, interior construction,
service platform, etc.)
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05707 '07 DO 13:20 FAX +43 7672 02550 85 AIM Timelkam_

asamal @oo:

pr’zsgo T v py Process cal.culatic?n:

Cﬁ\ TV wmffw * Check dimensions
- 3‘”’-?‘:{ o * Correction of dimensions
| m;iwi/i/ udo. * Optimization.
] b of el Strength calculation:

Q et 8 e  p/T
| S
_—"+ otherloads
/ * special requirements (snow, wind,

seismic analysis)
* Isita pressure vessel according to EN 13
4457

PLANT NORTH
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nt.D

T2 11

Process calculation:
Change in dimensions

Reducing the number of
welds

Adjustment to
acceptable transport
dimensions

Minimum number of
loops
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TORISPHERICAL HEAD SEMI-ELLIPTICAL HEAD Process CaICUIation

e Change in dimensions

* Adjustment due to realistically
produced torispherical /spherical/

FLAT HEAD PLATE-TYPE HEAD / elliptical bottoms

s |
! | \
| | * For example DIN 28 011
h3 h? i S[ ! h2 R ! . .
hy || ° | | - torispherical heads. (approx. up to
Da = 7000 mm)
Walbungshéhe h, Rundschnitte | Raum- | Gewiont * Normalized dimension

o= 20-35h|‘-n:n°) olr:l:: |rt1, b-‘al1s
(60 N r 3-5 6-11 | 12-20 |[s=8-4|s=5-7
mm mrm mm mm mm mm mm mm Lir. kg

500 | 500 | 50 | ©5 | 93| 90| 610 610 125] 23
600 | 600 | 60 | 114 | 112 | 108 | 720 720 | 216| 37

700 700 70 134 132 129 830 830 34 4.2
800 800 80 153 151 148 940 940 51 54
900 900 90 172 170 167 | 1065 | 1085 73 69
1000 | 1000 | 100 192 190 187 | 1170 | 1170 100 84

1100 | 1100 | 110 | 211 209 206 | 1290 | 1290 | 133 10.3

. PR S p— == e
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PS
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Chart 4

Vessels for Group 2 liquids

PS =500

PSS =05
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100
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Strength calculation
Categorization 13 445-7

Material group -1/2

Medium gor |

p.V ( product of working pressure
/bar/ and working volume /lit/ )

s it a pressure vessel?

SEP — sound engineering practice
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Chart 2

bs Vessels for Group 2 gases
(bar) A

10000
1000
200 A

100 A

10 4

0.5

0.1 1 10 100 1000 10000 V(L)

Strength calculation
Categorization 13 445-7

Material group -1/2

Medium gor |

p.V ( product of working pressure
/bar/ and working volume /lit/ )

s it a pressure vessel?

SEP — sound engineering practice
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The conformity assessment modules available for the different categories of
equipment are detailed below, along with a brief description in the key (fuller details
are provided in Annex E). Manufacturers may choose the module(s) which best
suit them, e.g. a manufacturer of Category |l equipment may choose A1, D1 or

Strength calculation
Categorization 13 445-7

E1.
Category | Category Il Category Il Category IV * Mate r| ad I g rou p - 1 / 2
Module Modules Modules Modules H
. = o s Medium gor |
o oI o eF p.V ( product of working pressure
B+l H1 /bar/ and working volume /lit/ )
H
Module Design Production IS it a pressu re VGSSG'?
A Technical documentation Internal production control
A1 Technical documentation Lr;t:en;:;?;:iudion control with monitoring of the final
B Type examination E SEP - Sound engineering practice
B1 Design examination i
Cc1 Monitoring of final assessment
D Quality assurance for production, final inspection and test
D1 Technical documentation Quality assurance for production, final inspection and test
E Quality assurance for final inspection and test
E1 Technical documentation . Quality assurance for final inspection and test
; Product verification
Unit verification Unit verification
Quality assurance for design, i manufacture, final inspection and test
| Cuy s for desn, manuete il rpocin nd
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Strength calculation

7.4.2 Valcovité plaste

Pozadovana hrubka sa musi vypogitat z jednej z nasledujucich dvoch rovnic: According to 13 445'3
H;ﬁp

R, The calculation can also be carried
TP zep

out according to other standards
(ASME, BS, etc.) It depends on the
investor

Pre danl geometriu:

2.z,

Prmax = D,

7.5.3 Torisférické dna

7531 Podmienky poutitemost By calculation, document each

Masledujuce poZiadavky platia pre dna, pre ktoré su spineng V! sledujice podmienky:

re020, standard part of the pressure vessel -
r=0,06D, . .

r2e cylindrical shell

ot torispherical head

R=zD.

etc.

7.5.3.2 Navrhovanie
PoZadovana hrabka e musi byt najvécsia z es, ey a e, kde:
P.R

= .5-1
%oz 08P 731
, - ﬁ-P(O,?SfR +0,20,) (7.5-2)



Strength calculation
According to 13 445-3

Specific segments of the pressure
vessel are most often dealt with by
FEM. / finite element method/

= !

s
1,2751e-5
0 Min

- Extremely important nodes.

- Analysis of the impact of additional
stress from e.g. pipes

- Etc ..







Atmospheric vessel
(no pressure )

Design based on experience. (SEP).
Detail design - only for selected parts
Basic load

hydrostatic pressure

Weight

+ other loads ./

We choose min. wall thickness 2-3 mm.
/manufacture requirement /
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JAN 11 2005
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Nozzle and connections
Stutzen "323.9x12.5" T

Betrieb 7 [
Lokal: \ Maximum available

Fx=5000MN \ 9
e
Fy = 5000 N m‘“*—--.______ e fOFCes/IIIOIIIentS

Fz=5000M

M = 1650 MNm
My = 2000 MNm
Mz = 1650 Nm
Transformiert (lokal):
Fx'=5000N
Fy' = 5000 N
Fz'=5000N
W' = 1650 Nm ™~
My' = 2000 Nm
Mz' = 1650 Nm

Sy e




Process Equipment Design: Vessel
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—_ - Nozzle connection

‘ Types

Position
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Jetail K :

Mierka 1:1
vierka 1:1 r

30 B-B Control and Regulation
9

— T < Do

/ 258

Ru.d12x1,25
NJ
/|w
3

s=30
MZ24x2
1.5 1,5 %
1= InZ i AN
=
i 0,5 0.5 _ .

B — = STEAM &

47 209 12 CONDENSATE OUT

264
TEMPERATURE CONTROLLED

Process FLuio OUT
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220

220

Top anchor

Measuring tape

Float

©400

440

Anchor hook

Guide wire

Anchor hook

90° Sheave elbow

Yoy

2000~3000

|‘

300

)

40A U bolt

250

Pipe supporter

/_‘ Gauge supporter

Gauge head

Approx. 1200

Control and Regulation

Principle:

Float level gauge

il

£ & &8 & B8 & 8

£

Fearelvinadsgnalopnalomnslosnabonnalonnabann




Control and Regulation

P . .
e Principle:
@ Pressure gauge

3
2
1

patm+ P hydr.
P tm

p=

Press =

p

pgss = Pam + l:)hydr. ==
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Control and Regulation

) Principle:
O

Vibrating level gauge
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Control and Regulation

flange: :
reference pointof . .
measurement PflﬂClple:
—‘— 20 mA ig'r;?:r;ce point of Ra d ar ga uge
100% measurement > .
D threaded
connection
E 1%"BSPT (R 1%")
or 1% NPT:
reference point of
F measurement
A
inactive
length
L J‘F
Y 4mA
0%
max.level u
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50

50
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Process Connection

GGl | Thread EN10226 R1-1/2, 316L

GNJ | Thread ANSI NPT1-1/2, 316L

TDJ Tri-Clamp 1502852 DN40-51 (2"), 316L

U Tri-Clamp 1502852 DN70-76.1 (3"), 316L

CH DN50 PN10/16 B1, 316L flange EN1092-1 (DIN2527 C)

CGJ | DN50 PN25/40 B1, 316L flange EN1092-1 (DIN2527 C)

CFM | DN50 PN10/16, AlloyC22 > 316L flange EN1092-1 [DIN2527)
CGM | DN50 PN25/40, AlloyC22 > 316L flange EN1092-1 [DIN2527)
CMJ | DN80 PN10/16 B1, 316L flange EN1092-1 (DIN2527 C)

CNJ | DN80 PN25/40 B1, 316L flange EN1092-1 [DIN2527 C)

CMM | DN80 PN10/16, AlloyC22 > 316L flange EN1092-1 [DIN2527)
CNM | DN80 PN25/40, AlloyC22 > 316L flange EN1092-1 [DIN2527)
CQl | DN100 PN10/16 B1, 316L flange EN1092-1 (DIN2527 C)

CRI DN100 PN25/40 B1, 316L flange EN1092-1 (DIN2527 C)

CQOM | DN100 PN10/16, AlloyC22 > 316L flange EN1092-1 (DIN2527)
CRM | DN100 PN25/40, AlloyC22 > 316L flange EN1092-1 (DIN2527)
CWJ] | DN150 PN10/16 B1, 316L flange EN1092-1 (DIN2527 C)
CWM | DN150 PN10/16, AlloyC22 > 316L flange EN1092-1 (DIN2527)
AE] 2" 1501bs RF, 316/316L flange ANSI B16.5

AF 2" 3001lbs RF, 316/316L flange ANSI B16.5

AEM | 2" 150lbs, AlloyC22 > 316/316L flange ANSI B16.5

AFM | 2" 300lbs, AlloyC22 > 316/316L flange ANSI B16.5

AlJ 3" 150lbs RF, 316/316L flange ANSI B16.5

Process Connection

AMJ | 3" 300lbs RF, 316/316L flange ANSI B16.5

ALM | 3" 1501bs, AlloyC22 = 316/316L flange ANSI B16.5
AMM | 3" 3001bs, AlloyC22 = 316/316L flange ANSI B16.5
AP] 4" 1501bs RF, 316/316L flange ANSI B16.5

AQJ 4" 3001bs RF, 316/316L flange ANSI B16.5

APM | 4" 1501bs, AlloyC22 = 316/316L flange ANSI B16.5
AGM | 4" 3001bs, AlloyC22 = 316/316L flange ANSI B16.5
AW] | 6" 150lbs RF, 316/316L flange ANSI B16.5

AWM | 6" 150lbs, AlloyC22 = 316/316L flange ANSI B16.5
KEJ 10K 50A RF, 316L flange ]IS B2220

KEM | 10K 50A, AlloyC22 > 316L flange JIS B2220

KLJ 10K 80A RF, 316L flange JIS B2220

KLM | 10K 80A, AlloyC22 > 316L flange JIS B2220

KPJ 10K 100A RF, 316L flange JIS B2220

KPM | 10K 1004, AlloyC22 > 316L flange JIS B2220

KW] | 10K 150A RF, 316L flange JIS B2220

KWM | 10K 1504, AlloyC22 > 316L flange JIS B2220

YY9 Special version, TSP-No. to be spec.

995

(s

Control and Regulation

Specification
Process Connection

Cable Entry

R= =RV I SR PU

Gland M20 {EEx d > thread M20)
Thread G1/2

Thread NPT1/2

Plug M12

Plug 7/8"

Special version, TSP-no. to be spec.

Additional Option

Basic version

EN10204-3.1 material, pressurized, (316/316L pressurized) Inspection certficate
Advanced dynamics, max, MB=70m liquids, MB=measuring range

Advanced dynamics, 3.1, max. MB=70m liquids, MB=measuring range,
EN10204-3.1 material (316L pressurized) inspection certificate

S-point linearity protocol, see additional spec.

S-point, 3.1, pressurized, S-point linearity protocol, see additional spec., EN10204-3.1
material, pressurized, (3163161 pressurized) inspection certificate

L | S-point, advanced dynamics, 3.1, 5-point linearity protocol, see additional spec.,
Advanced dynamics, 3.1 material, max MB=70m liquids, MB=measuring range
EN10204-3.1 material, {316L pressurized) inspection certificate

GL/ABS/NK marine certificate
Y | Special version, TSP-no. to be spec.

Marking
1 | Tagging (TAG), see additional spec.
2 | Bus address, see addltional spec.

aomno=

]

w“

| | Complete product deslgnation
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Advantages
Disadvantages.

Open
Closed
Container
Hopper
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Vyhrievana vana s AlSI 316Ti na 40°C

o s Oplachy techn vodou Oplachy demi vadou Vyhrievana vana s AI5] 304 na 20-25 °C
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Process Equi

NODAL SOLUTION

2PEP=1
sup =1
TIME=1

=

NODAL SOLUTION
STEP=1

sus =1

TIME=1

AU (AVG)
RAYE=0

DMX =.009715
aMX =,009715

0

rojnicka fakulta

pment Desi

002159
. 001079

.001079

002159
.oo

004318

L0064
. 005397

77 .0
. 007556

0863

6

AN

. 009715

n: Rectangular Vessel

srEe=1
8up =1

TIME=1

sEQy (AvG)
DME =.009715
SMN =, 951537

SMX =, 477E+09

.851537
.530E+08

L21ZE+09 F16E+00 L 424E+09
L265E+09 3T1E409 LATTES0S

MODAL SOLUTION
STEP=1

SUB =1

TIME
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Tkl Dot mation
Type: Totel Ceformetion
Lk mm

Time: 1

£, @ 2010738

b 29T Man
7,183
50,008
42,864
=N
20,576
1,432
14,288
T, 1491
o i

Total Deformation
Type: Total Deforminion
unk: mm

Time: 1

B9 2010738

64,297 Max
57,183
50,009
42,864

e
< an 780 A0 z25Ts

0.00 900,00 100000 fmmy

21,432
14,288
1441
0 Min
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Total Deformation Tokal Dehormation

Typst Toed Deformabon Twpe: Tckal Dafarmation
Urnit: rom

Lini: rmm

lm;:zlmu 740 Il

) ' 6. 9, 2010 Fi40
26,824 Max

23,84 26,4821 Max
20,853 23,843
[EX=] 20,363
14,002 17,382
11,52 14,5302
80412 11,322

3 HH 8,9412
2,9804 -

0 Min -

(10 ]

0.00 500,00 1000.00 {mra) Vystu Ze n i e

220,00 750,00
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Skrina

—= X
Skring+vystuhy

Fam

Jzaomykanie
dveri

Hun8 il

Horne
dvere
















