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REDUCTION CALCULATION 1/2

[Fl—Material and Thickness Selection

REDUCTION WITHOUT KNUCKLE CALCULATIONS

DESIGN PARAMETERS

Material ................. 3 ] "g235JR"

Tensile Strength ......... : ] o,= 360 MPa

Yield Strength ........... g ] Oy =235 MPa

o
Design Strength .......... g ] f:=—2L =156.667 MPa

S
Inside Pressure .......... :] P. :=8 bar

Outside Pressure ......... : ] Pe :=2 bar

(
[
(
(Sagety Factor ... .. ) s:=1.5
[
[
(
[

Welding Factor .......... : ] z:=0.85

[Corrosion Allowance ...... S ] cC=2mm

REDUCTION DIMENSIONS

[Inlet Inside Diameter .... : ] Di :=2900 mm
[Outlet Inside Diameter ... : ] DO :=1800 mm
[Reduction Length ......... 3 ] L:=3000 mm
[Plate Thickness .......... 3 ] e, = 12 mm

Plate Thickness Calculation

Cone Thickness

€,i=eg~¢c¢=10mn 214
D. -D
o:=atan|——|=10.3889"°
2-L '
|
P. -D, N |
e i=—— ~ __—=8.74mm o’ o
cyl 2.f.z_Pi : A1 A
P. - D,
e =t 1 _ggemm &
con 2.f.z —P. COS(O() .
1
emin_cyl = ecyl +c =10.74 mm
P, -D,
1 1
o, = 7 - = - =138.75 MPa
e . =e__+tc=10.88mm cos (@) -(e,]
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Sanity Checks
e..,<e, =1 o <f=1 a<75°=1 ea-cos(O()
R >0.001=1
Safe Safe Check [ c'T i—+ea) Check
Joint without Knuckle Calculations
[El—beta iteration
_|Y—X
fA(X ;y) _‘ X 5.0 — T T T
1 1 T T 1]
e.:=e P, -
j con I i -
— =0.0051H
A:=1 - f -
. 40 11
while A >0.00001 . — a=10° — f l(l) .39. g
e —_—— = o —ta e —
D =D, +e, 35 —= < I ek = —+
...... a =40°
etemp = ej 30 = - z:zgo
5 =
t 1o
gi=l. S an() 45
3 ej 1+ 1 — = -
N ey 20 N
JCOS(G) = - =
P1 -Dc - B 15 = — — —
e, = J + —
J 2-f 10 —
0,001 0,010 0,100
PIf

B=0.6168

ej::4.57nm

el ::Max[ecyl ;ej]—{—c =10.74 mm
62 ::Max(econ ;ej]—{—c =10.88 mm

D ::Di+e1

1 ::JDc-el =176.79 mm

D ::Di—i-e2

D_-e,
12 =g —————— =179.46 mm
cos(a)

1,-1.4=247.5mm

12'1.4=251.25mm
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