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Elliptical head (30.10) internal pressure.
|EN 13445:2009 V3 (2011-07)
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¢ = nommal duckness 7= Jomt efficrency
f= Allowable stress T'=Temperamre
[ |'e = minmum required thickness & = circular swess
A s| P = memal pressure P,=Max. allowable pressure
. B~ | 2= equivalent inside radus P, = Hydrostatic pressure
D, = Internal Dizmeter ¢ = corrosion = tolerance
_ﬁ D, = Extemal Diameter = §20 mm X'= Axis ratio = D, 2 =2
/iy = outside height = 210 mm Toh, = wlerance for pipes
=97 Tybesheet, Loading conditions 1 | ded normal i
} Cond :_ phesban T ASME VITI Div.1 Tubesheet
= ;&1;]“ - Tabeade Shellside Tubes Shellside Tubeside
Equivalent Isuckle radns 7= D, [0 S £-008] Pressure P=169MPa_| P=158 MPa
Lt Al » Corrosion c=15mm =3 mm 3mm 15mm
f\:f'.";‘f“’ "J’H’(ﬁ’f iz T e | Material SAL05 SAZ13GRT21 SA516GR60 SA516GR60
tequired thickmess ; ¢ = mux| &, &, &1 Temperature 150 °C (I=) |150°C (T..=)[150 °C T 120 °C @=)
OGN Pl Allowable Stress | 5=138MPa ____5.= 138 MPa| 5= 114 MPa 5:= 118 MPa Se= 118 MPa
€™ 10. mm Toh™= Yield Strength Sy.e=187 MPa 195 MPa S
Semniory °§,\'\"l;=)m| - (MP:;"-‘ 28 [ modulus of elasticity E=202000MPa 195000MPa | £, = 196 800 MPa
Oper 3 R 235 Poisson’s ratio vi=03 ve=03
Horizontal test X 19812 0.0078 Diameter 800 mm 800 mm
e - cs*f*v‘ 51‘ Nominal thick =21 mm 11mm 10 mm
= 3 571793
Horizonal wst X 0.661562 1 Tolerance
€, (mm) < (MPa) tte = = = e
< e O o [ [N=360 E=% [Oor1=783,08mm | p=3175mm
Hornizontal test X $.500 94 69 - D: Ge C{)uﬁg\uaﬁmd
i —
LT EN 13445-3 7.4 Required thickne: = h-I— D.=806 mm G.=8412mm h=609mm
e, Fmemese T Mo TaPl jsomm  agm o
, i e | 5 | #e=2mm ) =8 mm . =8.5 mm
Operation By $.615 | oI I Ds G | Extra thickness (periphery):  Tubeside=2 mm sShellside=2 mm
Hornzontal test X} 9177 Tabesheel
[MAWP (300 °C, Corroded) =273 MPa Diameter of egion Do=2ro-d,=783083mm __ ro=378,342 mm
Tube expansion depthratio h=038 T==48,72 mm
Effective Tube Pitch basic ligament efficiency - u=(p- d)/p=02
oA | — s - L
MS-WordﬁéitLJ:%S n effective ligament efficiency -y = (p*-d*y p*=0316
o d* = max[(di- 21 E/E S:/S p) (di-22)]=22,495 mm
I./I-I-\ J— |~ H:ll jj largest center-to-center distance between adjacent tube rows : Uz=42.4 mm
7-Do Unperforated Area - 4z =33 202,72 mm?
Effective elastic constants E=700584 MPa V'=0324 __ (Fig UHX-11.3,Fig. UHX 11.4)
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3N__| Channeliniet NPS 10 [927 [830 [NPS 10 |WN 300 13130 428 270 [890 2006
4N__[Channel Cutiet NPS 10 [927 [830 [NPS 10 |WN |30 13 X130 |42 90 (890 2006
N [Snelnet NPS 10 [127 [830 |NPS 10 |WN |ao0 13 xi30 |48 270|890 31.06
2N | Shell Outlet NPS 10 [127 8% |NPS 10 |WN_ |300 13130 |48 9 [890 31.06
N4__|Channal Cutlet NPS 10 [927 |80 [NPS 10 |WN_ |30 13 xi30 |48 9 [890 2006
N3 | ChannalInlet NPS 10 [927 [890 [NPS 10 [WN |300 13 X130 [428 270 [890 2008
N2 | Shell Outlet NPS 10 [127 [8o0 [NPS 10 [wWN |30 1B K30 [428 90 [890 3108
Nt__|Shelliniet NPS 10 [127 |80 |NPS 10 [wN |30 1 J K L M
Diam. | Thk | /s | Nom.d. |Type|C "
Tag Designation ype Global Estimate
Nozzle Neck Flange
Hour |  Rate Total Cost
Manufacturing
Cut & Prepare 25693 1830 470182
[Roll & Prepare 737 1980 14593
Assembly 217,74 1830 398464
Welding 24602 2130 524023
Tube Welding 000 000
Grind & Backgouge 3889 1830 71169
= ,I-zlsi&% [PWHT 000 1680 0,00
ﬁ'&ﬂl‘nﬂ B II:EI jj [Machining 30731 19,80 609464
[Radial Drilling 2065 1830 37790
[CNC Machining 4820 1980 95436
[Prepare and dispatch 4385 1980 86823
[Project 33873 2430 823114
Total 1526.2 31310.56
Engineering 44,14 2430 107260
Inspection 10538 2130 224459
Follow Up
[Project Management 5% 763 10,00 763.10|
[ Technical review 5% 763 10,00 763.10]
Total 302,1 484339,
Sub Contract Quantity Rate Total Cost
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