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Y/Ref. : SPV OD158 to OD395
O/Ref. : MES004/MD - P17675/001
Subject:  Steel Air Tanks - Simple pressure vessels 0D158, 0D178, 0D218, OD236, 0D278, OD298,
OD350 and OD395 according to module B production + C2 or C of the SPV directive
2014/29/EU
Brussels, 7/12/2018

Dear Sir,

With reference to your correspondence we send you in annex 1 set of following documents which have
been verified by us:

- Drawing OD395 rev.1 from 6/12/18.
- Calculation note OD395 rev.0.
- Calculation note OD218 rev.1.
- Calculation note OD350 rev.1.

These documents have been examined by us according to the SPV prescriptions in the frame of a CE-
approval and resulted into no remark.

Please also note that:

- Minimum thickness after forming for shell and heads has to be greater or equal to the actual
thickness ea + 0,5 mm corrosion allowance. The minimum thickness after forming for shell
and heads has to be checked after manufacturing.

- Table 10.2.1-1 (Kc = 1, Ks = 1) has to be followed for non destructive and destructive tests.

- Table 7.3-1 and annex H of A2 have to be followed. Values to be checked after
manufacturing.

- B production type certificate will be issued after satisfactory inspection of all prototypes.

We wish you good receipt.

Kind regards,

Please indicate our ref. P17675/001 on all correspondence.

Annexes : Above mentioned documents

A 106-Rev 2
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TANK 0D395/Rev. 0 Taizhou City Outstanding Industry Trade Co., Ltd.
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—, Design Data
Item No. Item Units Value Remarks
1 V- Volume L / N.A.
2 Medium N.A. Air N.A.
3 Dos - Outside diameter of the shell [mm 395 N.A.
4 Doh - Outside diameter of the head [mm 395 N.A.
5 PS - Max. working pressure N/mma2 0.80 N.A.
6 P - Design pressure N/mm2 0.88 [N.A.
7 Tmax - Max. working temperature °Cc 100 N.A.
8 Tmin - Min. working temperature °C -10 N.A.
9 Matl. Spe. of Shell and Head EN 10207: P235S |N.A.
10 Fitting NB/T 47008: 20# N. A.
1 f - Nominal design stress at design N/mmz 102.6
temperature N/mm2z 123 NLA
12 es- Nominal thickness of the shell |mm 3.50 N.A.
13 eh - Nominal thickness of the head |mm 3.50 N.A.
14 C - Corrode allowance mm 0.5 N.A.
15 Kc - Calculation coefficient N.A. 1 N.A.
16 Ks - Shell coefficient N.A. 1 N.A.
17 t - Absolute value of the negative  [mm 0 N.A.
tolerance
18 ms -Thinning during the mm 0 N.A.
manufacturing process of shell
19 mh -Thinning during the mm 0.0 N.A.
manufacturing process of head
20 h - Outside height of the head mm 98.75 N.A.
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1. f Calculation per 6.4.1.1

Rm,P235S(MPa) 360|Ret,P235S(MPa) 171
Rm, 20#(MPa) 410|Ret,20#(MPa) 210
Jpasss = Min(0'6ReT,p235S’ O'3Rm.p235S) = 102.6 MPa
fao = Min(0.6R,; ,,,0.3R,, »,) = 123.0 MPa
Where:

Ret,P235S - value of yield strength at the max.working temperature of P235S (N/mm2)
R m,P235S - Min. value of tensile strength at room temperature of P235S (N/mm2)
fP235S- Nominal design stress at design temperature of P235S (N/mmz2)

Ret,20#- value of yield strength at the max.working temperature of 20# (N/mmz2)

R m,20# - Min. value of tensile strength at room temperature of 20# (N/mm2)

f20#- Nominal design stress at design temperature of 20# (N/mmz2)

2. Calculation for shell :Per.6.4.2

€ MM 3.00 [es mm 3.5 t  mm 0
P MPa 0.88|/Dgs mMm 395 f (MPa) 102.6
msg mm 0|Ke 1|Ks 1
c mm 0.5|le;, mm =2 per 6.3.2-2

2.1 Calculated thickenss of shell

& :—EDLKL_KS — 1.69 mm
“ 2f+P
2.2 Calculation for actual thickness ot shell
e, =e —t—m,—c= 3.00 mm

e,=3.02¢,= 1.69 mm

The shell thickness is acceptable

where:

eas - Actual thickness for shell (mm)

es - Nominal thickness of shell (mm)

t - Absolute value of the negative tolerance (mm)

ms - Thinning during the manufacturing process of shell (mm)
C - Corrosion allowance (mm)

ecs - Calculated thickness of shell (mm)

P - Design pressure (N/mm?)

f - Nominal design stress at design temperature (N/mm2)
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Kc - Calculation coefficient
Ks - Shell coefficient

3. Calculation for head :Per.6.4.3

€, mm 3.00 e, mm 3.5 t mm 0
P MPa 0.88|Dor, mm 395 f (MPa) 102.6
c mm 0.5lh mm 98.75 my, mm 0
e, mm =2 per 6.3.2-2

3.1 calculation for actual thickness of head
e,=¢,~t—-m,—c= 3.00 mm

where:

eah - Actual thickness for head (mm)

eh - Nominal thickness of head (mm)

t- Absolute value of the negative tolerance (mm)

mh - Thinning during the manufacturing process of head (mm)
C - Corrosion allowance (mm)

tmin-min thickness of shell

3.2 Calculated thickenss of head

3.2.1 checking condition:

The head is elliptical head.

eah= 3.0 mm=0.08Dy,= 31.6 mm
eah= 3.0 mm=0.002D 0.79 mm
h= 98.75 mm=0.18D,= 71.1 mm
so the head calculated thickness:
e, = —al)—Oh = 1.90 mm
1000
e, = 3.02> e, = 1.90 mm

The head thickness is acceptable

where:
P/f= 00086 } = h = 98.75 mm
e

he / oh — 0.25
Select the value 'a' from table 6.4.3.2-1 4.821
ech - Calculated thickness of head (mm)
P - Design pressure (N/mm2)

h - Outside height of the head (mm)
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Doh - Outside diameter of the head (mm)
f - Nominal design stress at design temperature (N/mm2)

4.Compensation calculation for head:Per,6.4.6.7.1 and Figure 6.4.6.3-1h
where :the max. nozzle be cacluated for max. nozzle.

Nozzle b Nozzle b
size G1 G1
Nozzle ODXwall ®42X5.5 ®42X5.5
Open location head head
P MPa 0.88 0.88
f MPa 102.6 102.6
dep mMmM 42.00 42.00
Rip mm 18.00 18.00
C mm 0.50 0.50
e, mm 550 5.50
€ Mmm 5.00 5.00
€ MM 3.00 3.00
Dos mm 395.00 395.00
D mm 389.00 389.00
€; mMm 3.00 3.00
Ap mm2 12329.3 12329.3
Aqy, mm2 126.82 126.82
Ag, mm2 58.27 58.27
l, mm 42.27 42.27
Ry mm 383.09 383.09
I, min(lb,Im,lac)mmn1 8.65 8.65
Iy min(lbi, lai)mm 0.00 0.00
l,o MM 14.00 14.00
lii mm 0.00 0.00
59.06 59.06

PL/":A +0.5}= <f <f

e Acceptable Acceptable

When the following condition shall be satisfied:

A
P{ L 0.5} <f
Ap, + Ay

Where: d./
. ( = 2 + l/n)Rih
Ap - Area required (mm2) 4, = 5 TR, +e,)

Afm - Area available in shell (mm2 ) Af,,, =1,e.,
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Afb - Area available in branch (mm2) A4 , = e, ({, +e,, +1,;)

Rih - Inside radius of curvature of the head (mm) R, = D2%1

Im - Effective length of main body (mm) lm = \/(ZRM + eah)eah

deb-External diameter of branch(mm)

Rib - Inside radius of the branch (mm)

Ib-Effective length of branch min, (Ib,Im,actual length)(mm) 7 =0.8,/(d,, —e,,)e_,
eas- Actual thickness of shell(mm)

eah- Actual thickness of head (mm)

eab-Actualthickness of branch(mm)

Ibi-Effective length for inside part ot branch min,(lbi, actual length)(mm) lb

- =0.5,
P-Design pressure (N/mm2 )

f-Nominal design stress at design temperature (N/mm2)

Dos-Outside diameter of the shell(mm)

Dis-inside diameter of the head(mm) D. =D -2e

lao-actual length of branch(mm)

lai-actual length for branch inside part of branch(mm)

5.Compensation calculation for shell:Per,6.4.6.7.1 and Figure 6.4.6.3-1g

Nozzle a Nozzle c| Nozzle d

size G1/2 G3/8 G1/2

Nozzle ODXwall $®27X3.5 ®25X4.15| $27X3.5
Open location shell shell shell

P MPa 0.88 0.88 0.88
f MPa 102.6 102.6 102.6
dep MM 27.00 25.00 27.00
Ry mm 10.50 8.85 10.50
c mm 0.50 0.50 0.50
e, mm 3.50 4.15 3.50
€, MmMm 3.00 3.65 3.00
Do mMm 395.00 395.00 [ 395.00
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€,  mm 3.00 3.00 3.00
Ap mm2 9398.5 9190.3 9398.5
At mm2 102.88 102.88 102.88
Ag mm2 29.36 36.73 29.36
l, mm 34.29 34.29 34.29
R mm 194.50 194.50 194.50
l, min(lb,Im, lao)mm 6.79 7.06 6.79
ly; min(lbi,lai)mm 0.00 0.00 0.00
l,o mMm 35.00 12.00 12.00
l;i mm 0.00 0.00 0.00
62.98 58.37 62.98

e vosl- |Sf <f <f
Acceptable Acceptable Acceptable

When the following condition shall be satisfied:

AI
P{ L +0.5}3f
Aﬁ” +Aﬁ,

Where:

Ap - Area required (mm2 ) A, =R, (I, +d,/2)+R,(,+e,)

Afm - Area available in shell (mmz2) Af,,, = Z,,,eas
Afb - Area available in branch (nm2) 4, = e, (/, +e,, +1,;)

Ris - Inside radius of curvature of the shell (mm) R, = Dé —e,

Im - Effective length of main body (mm) ]m = \/(2Rl_s +e, )eas
deb-External diameter of branch(mm)

Rib - Inside radius of the branch (mm)

Ib-Effective length of branch min,(Ib,Im,actual length)(mm) [, =0.8 /(deb —e, e,

eas- Actual thickness of shell(mm)
eab-Actualthickness of branch(mm)

Ibi-Effective length for inside part ot branch min,(bi, actual length)(mm) /,, = 0.5/,

P-Design pressure (N/mmz2 )

f-Nominal design stress at design temperature (N/mm2 )
Dos-Outside diameter of the shell(mm)
lao-actual length of branch(mm)
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lai-actual length for branch inside part of branch(mm)
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TANK 0D218/Rev. 1 Taizhou City Outstanding Industry Trade Co., Ltd.

—. Design Data
Item No. Item Units Value Remarks
1 V- Volume L / N.A.
2 Medium N.A. Air N.A.
3 Dos - Outside diameter of the shell [mm 218 N.A.
4 Doh - Outside diameter of the head [mm 218 N.A.
5 PS - Max. working pressure N/mmz2 0.80 N.A.
6 P - Design pressure N/mm2 0.88 N.A.
7 Tmax - Max. working temperature ‘c 100 N.A.
8 Tmin - Min. working temperature °Cc -10 N.A.
9 Matl. Spe. of Shell and Head EN 10207: P235S |N.A.
10 Fitting NB/T 47008: 20# |[N. A.
11 f - Nominal design stress at design N/mmz2 102.6
temperature N/mm2 123 bk
12 es - Nominal thickness of the shell |[mm 2.50 N.A.
13 eh - Nominal thickness of the head |mm 2.50 N.A.
14 C - Corrode allowance mm 0.5 N.A.
15 Kc - Calculation coefficient N.A. 1 N.A.
16 Ks - Shell coefficient N.A. 1 N.A.
17 t - Absolute value of the negative  [mm 0 N.A.
tolerance
18 ms -Thinning during the mm 0 N.A.
manufacturing process of shell
19 mh-Thinning during the mm 0.0 N.A.
manufacturing process of head
20 h - Outside height of the head mm 54.50 N.A.
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1. f Calculation per 6.4.1.1

Rm,P235S(MPa) 360|Ret,P2355(MPa) 171
Rm, 20#(MPa) 410|Ret,20#(MPa) 210
Jomss = Min(o‘6ReT,p23SS ) 0-3Rm,pz355) = 102.6 MPa
fzo = Min(0'6ReT,20’ 0°3Rm,2o) = 123.0 MPa
Where:

Ret,P235S - value of yield strength at the max.working temperature of P235S (N/mm2)
R m,P235S - Min. value of tensile strength at room temperature of P235S (N/mmz2)
fP235S- Nominal design stress at design temperature of P235S (N/mm?2)

Ret,20#- value of yield strength at the max.working temperature of 20# (N/mm2)
R'm,20# - Min. value of tensile strength at room temperature of 20# (N/mm2)

f20#- Nominal design stress at design temperature of 20# (N/mm2)

2. Calculation for shell :Per.6.4.2

€, Mm 2.00 [eg, mm 2.5 t  mm 0
P MPa 0.88/Dps mm 218 f (MPa) 102.6
mg mm 0|K¢ 1|{Ks 1
cC mm 0.5|e;, mm =2 per 6.3.2-2

2.1 Calculated thickenss of shell

P i~ 0.93 mm

C2f+P

2.2 Calculation for actual thickness ot shell
e =e —t—m —Cc= 2.00 mm

e, =202e = 0.93 mm

The shell thickness is acceptable

where:

eas - Actual thickness for shell (mm)

es - Nominal thickness of shell (mm)

t - Absolute value of the negative tolerance (mm)

ms - Thinning during the manufacturing process of shell (mm)
C - Corrosion allowance (mm)

ecs - Calculated thickness of shell (mm)

P - Design pressure (N/mm?)

f - Nominal design stress at design temperature (N/mm2)
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Kc - Calculation coefficient
Ks - Shell coefficient

3. Calculation for head :Per.6.4.3

€, mm 2.00 le, mm 2.5 t mm 0
P MPa 0.88|Dg, mm 218| f (MPa) 102.6
C mm 0.5]h mm 54.5 m, mm 0
e; mm =2 per 6.3.2-2

3.1 calculation for actual thickness of head
eah :eh_t_mh_c: 200 mm

where:

eah - Actual thickness for head (mm)

eh - Nominal thickness of head (mm)

t- Absolute value of the negative tolerance (mm)

mh - Thinning during the manufacturing process of head (mm)
C - Corrosion allowance (mm)

tmin-min thickness of shell

3.2 Calculated thickenss of head

3.2.1 checking condition:

The head is elliptical head.

eah= 2.0 mm=0.08D,= 17.44 mm
eah= 2.0 mm=0.002D,,= 0.436 mm
h= 54.50 mm=0.18D,= 39.24 mm
so the head calculated thickness:
e, = ab,, = 1.05 mm
1000
e, =202 e, = 1.05 mm
The head thickness is acceptable
where:
P/f= 00086 } =} = 54.5 mm
e
he /Doh = 0.25
Select the value 'a' from table 6.4.3.2-1 4.821

ech - Calculated thickness of head (mm)
P - Design pressure (N/mm2)
h - Outside height of the head (mm)
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Doh - Outside diameter of the head (mm)
f- Nominal design stress at design temperature (N/mm2)

4.Compensation calculation for head:Per,6.4.6.7.1 and Figure 6.4.6.3-1h
where :the max. nozzle be cacluated for max. nozzle.

Nozzle d Nozzle d
size G1/2 G1/2
Nozzle ODXwall ®27X3.5 ®27X3.5
Open location head head
P MPa 0.88 0.88
f MPa 102.6 102.6
depy mMm 27.00 27.00
Ry mm 10.50 10.50
C mm 0.50 0.50
e, mm 3.50 3.50
€, mm 3.00 3.00
€, Mmm 2.00 2.00
Dys mm 218.00 218.00
D, mm 214.00 214.00
€, Mmm 2.00 2.00
Ap mm2 4184.2 4184.2
Aty mm2 51.14 51.14
Agp mm2 22.97 22.97
l, mm 25.57 25.57
Ry mm 210.07 210.07
l, min(lb,Im,lac)mm 5.66 5.66
lyi min(Ibi,lai)mm 0.00 0.00
l,o mm 12.00 12.00
l;; mm 0.00 0.00
) 50.12 50.12

PL if‘ +0.5J= <f <f

e Acceptable Acceptable

When the following condition shall be satisfied:

A
P[ L +0.5J5f
‘4/111 +Afb

Where: )
. ( eﬁ)/z + ]m )Rill
Ap - Area required (mm2 ) 4,=" - 5 R, +e,)

Afm - Area available in shell (mm2 ) Af,,, = lmeah
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Afb - Area available in branch (mm2 ) 4, =e_, (/, +e€,, +1,,)

Rih - Inside radius of curvature of the head (mm) R, = D_%1

Im - Effective length of main body (mm) / = \/(2R,.,, +e, e,

deb-External diameter of branch(mm)

Rib - Inside radius of the branch (mm)

Ib-Effective length of branch min,(Ib,Im,actual length)(mm) [, =0.8/(d,, — e,,)e,,
eas- Actual thickness of shell(mm)

eah- Actual thickness of head (mm)

eab-Actualthickness of branch(mm)

Ibi-Effective length for inside part ot branch min,(Ibi, actual length)(mm) lbl. = 0.5[17
P-Design pressure (N/mm2 )

f-Nominal design stress at design temperature (N/mmz2 )

Dos-Outside diameter of the shell(mm)
Dis-inside diameter of the head(mm) D, =D -2e,
lao-actual length of branch(mm)

lai-actual length for branch inside part of branch(mm)

5.Compensation calculation for shell:Per,6.4.6.7.1 and Figure 6.4.6.3-1g

Nozzle a Nozzle c| Nozzle b

size G1/4 G3/8 G1/2

Nozzle ODXwall d®16X3.5 ®25X4.15| $27X3.5
Open location shell shell shell

P MPa 0.88 0.88 0.88
f MPa 102.6 102.6 102.6
dey, mMm 16.00 25.00 28.00
Ry, mm 5.00 8.85 11.00
c mm 0.50 0.50 0.50
e, mm 3.50 4.15 3.50
€, Mmm 3.00 3.65 3.00
D,s mm 218.00 218.00 218.00
€, Mmm 2.00 2.00 2.00
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Ap mm2 3114.9 3641.7 3820.2
Aq, mm2 41.57 41.57 41.57
A mm2 20.99 33.08 26.78
I, mm 20.78 20.78 20.78
Ris mm 107.00 107.00 107.00
I, min(lb,Im,lac)m 5.00 7.06 6.93
lyymin(lbi,lai)mm 0.00 0.00 0.00
l.o MM 60.00 12.00 12.00
l,i mm 0.00 0.00 0.00
44.26 43.37 49.62

P[ ‘_"/m’if’ e 0.5} - |=f <f <f
Acceptable Acceptable Acceptable

When the following condition shall be satisfied:

A
P{ P +O.5}sf
Aﬁn+Aﬂr

Where:

Ap - Area required (mm2 ) A, =R, +d,/2)+R,(,+e,)

Afm - Area available in shell (mm2 ) Aﬁ" = l,,,eas
Afb - Area available in branch (mm2 ) 4, = e, (/, +e,, +1,,)

Ris - Inside radius of curvature of the shell (mm) R, = D%—em

Im - Effective length of main body (mm) Zm = \/(2RI.S +e, )ens

deb-External diameter of branch(mm)

Rib - Inside radius of the branch (mm)

Ib-Effective length of branch min,(Ib,Im,actual length)(mm) l,=08\(d,—e,)e,

eas- Actual thickness of shell(mm)
eab-Actualthickness of branch(mm)

Ibi-Effective length for inside part ot branch min,(Ibi, actual length)mm)  /,_ = 0.5/,

P-Design pressure (N/mm2 )

f-Nominal design stress at design temperature (N/mm2 )
Dos-Outside diameter of the shell(mm)

lao-actual length of branch(mm)

lai-actual length for branch inside part of branch(mm)
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—. Design Data

Item No. Item Units Value Remarks
1 V- Volume L / N.A.
2 Medium N.A. Air N.A.
3 Dos - Outside diameter of the shell |mm 350 N.A.
4 Don - Outside diameter of the head |mm 350 N.A.
5 PS - Max. working pressure N/mmz2 0.80 N.A.
6 P - Design pressure N/mm2 088 [NA.
7 Tmax - Max. working temperature °c 100 N.A.
8 Tmin- Min. working temperature °c -10 N.A.
9 Matl. Spe. of Shell and Head EN 10207: P235S |N.A.
10 Fitting NB/T 47008: 20# |N. A.
11 f - Nominal design stress at design N/mm2 102.6

temperature N/mm2 123 NA.
12 es - Nominal thickness of the shell |[mm 3.00 N.A.
13 en - Nominal thickness of the head |mm 3.00 N.A.
14 C - Corrode allowance mm 0.5 N.A.
15 Kc - Calculation coefficient N.A. 1 N.A.
16 Ks - Shell coefficient N.A. 1 N.A.
17 t - Absolute value of the negative |mm 0 N.A.
tolerance
18 ms -Thinning during the mm 0 N.A.
manufacturing process of shell
19 mn-Thinning during the mm 0.0 N.A.
manufacturing process of head
20 h - Outside height of the head mm 87.50 N.A.
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1. f Calculation per 6.4.1.1

Rm,P2355(MPa) 360|Ret,P2355(MPa) 171
Rm, 20#(MPa) 410(Ret,20#(MPa) 210
fpzsss = Min(0'6ReT‘p2355 ) 0'3Rm,p235S) - 102.6 MPa
S =Min(0.6R,;.,,,0.3R ,))= 123.0 MPa
Where:

Ret,P235S - value of yield strength at the max.working temperature of P235S (N/mm2)
R m,P235S - Min. value of tensile strength at room temperature of P235S (N/mm2)
fP235S- Nominal design stress at design temperature of P235S (N/mm2)

Ret,20#- value of yield strength at the max.working temperature of 20# (N/mm2)

R m,20# - Min. value of tensile strength at room temperature of 20# (N/mm2)

f20#- Nominal design stress at design temperature of 20# (N/mm2)

2. Calculation for shell :Per.6.4.2

€, Mm 250 e mm 3 t  mm 0
P MPa 0.88/Dgs mm 350 f (MPa) 102.6
mg mm 0[K¢ 1|Ks 1
cC mm 0.5|e, mm =2 per 6.3.2-2

2.1 Calculated thickenss of shell

e = LTDo g g _ 1.49 mm
cs 2f—|—P C 5
2.2 Calculation for actual thickness ot shell
e, =€ —l—m,—c= 2.50 mm

as

e, =25>¢ = 149 mm

s

The shell thickness is acceptable

where:

eas - Actual thickness for shell (mm)

es - Nominal thickness of shell (mm)

t - Absolute value of the negative tolerance (mm)

ms - Thinning during the manufacturing process of shell (mm)
C - Corrosion allowance (mm)

ecs - Calculated thickness of shell (mm)

P - Design pressure (N/mm?)

f - Nominal design stress at design temperature (N/mm2)
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Kc - Calculation coefficient
Ks - Shell coefficient

3. Calculation for head :Per.6.4.3

€, mm 2.5 (e, mm 3 t mm 0
P MPa 0.88(Dp, mm 350 f (MPa) 102.6
c mm 0.5]h mm 87.5 my  mm 0
e, mm =2 per 6.3.2-2
3.1 calculation for actual thickness of head

eah :eh_t_mlz_cz 250 mm
where:

eah - Actual thickness for head (mm)

eh - Nominal thickness of head (mm)

t- Absolute value of the negative tolerance (mm)

mh - Thinning during the manufacturing process of head (mm)
C - Corrosion allowance (mm)

tmin-min thickness of shell

3.2 Calculated thickenss of head

3.2.1 checking condition:

The head is elliptical head.

eah= 2.5 mm<0.08D,= 28 mm
eah= 2.5 mm=0.002D 0.7 mm
h= 87.50 mm=0.18D,= 63 mm
so the head calculated thickness:
e, = Dy, _ 1.69 mm
1000
e(l/l - 25 £ e{h = 1.69 mm
The head thickness is acceptable
where:
P/ f= 00086 }; = }h = 87.5 mm
e
he /Doh - 0.25
Select the value 'a' from table 6.4.3.2-1 4.821

ech - Calculated thickness of head (mm)
P - Design pressure (N/mm2)
h - Outside height of the head (mm)
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Doh - Outside diameter of the head (mm)
f - Nominal design stress at design temperature (N/mmz2)

4.Compensation calculation for head:Per,6.4.6.7.1 and Figure 6.4.6.3-1h
where :the max. nozzle be cacluated for max. nozzle.

Nozzle b Nozzle b
size G1 G1
Nozzle ODXwall $42x5.5 ®42x5.5
Open location head head
P MPa 0.88 0.88
f MPa 102.6 102.6
dey, mMmM 42.00 42.00
Ry mm 18.50 18.50
C mm 0.50 0.50
e, mm 5.50 5.50
€ Mm 5.00 5.00
;s Mmm 2.50 2.50
Dos mm 350.00 350.00
D mm 345.00 345.00
€;, mm 2.50 2.50
Ap mm2 9945.5 9945.5
Agn mm2 90.88 90.88
Ag mm2 52.25 52.25
|, mm 36.35 36.35
Ry, mm 340.07 340.07
I, min(lb,Im,lao)mm 7.95 7.95
i min(lbi,lai)mm 0.00 0.00
l.,o, mm 14.00 14.00
l;; mm 0.00 0.00
61.59 61.59

PLU"E’AM +0_5}= <f <f

Acceptable Acceptable

When the following condition shall be satisfied:

A
Pl—2 —105|<f
Aﬁn+A/b

Where: d. /
i ( eb/{) + ]m )Ri/l
Ap - Area required (mm2 ) A,=" /% 5 tR, (U, +e,)

P

Afm - Area available in shell (mm2 ) Aﬁn = lmeah
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Afb - Area available in branch (mm2 ) 4, =e_, (I, + €, +1,,)

Rih - Inside radius of curvature of the head (mm) R, = Dz/‘m

Im - Effective length of main body (mm) lm = \/(2Rm + eah)eah

deb-External diameter of branch(mm)

Rib - Inside radius of the branch (mm)

Ib-Effective length of branch min,(Ib,Im,actual length)(mm) [, =0.8,/(d,, —e,)e,,
eas- Actual thickness of shell(mm)

eah- Actual thickness of head (mm)

eab-Actualthickness of branch(mm)

Ibi-Effective length for inside part ot branch min,(Ibi, actual length)(mm) lb,. = O.SZb
P-Design pressure (N/mm2 )

f-Nominal design stress at design temperature (N/mm2)

Dos-Outside diameter of the shell(mm)

Dis-inside diameter of the head(mm) D =D -2e,

lao-actual length of branch(mm)

lai-actual length for branch inside part of branch(mm)

5.Compensation calculation for shell:Per,6.4.6.7.1 and Figure 6.4.6.3-1g

Nozzle a Nozzle c Nozzle d

size G1/2 G3/8 G1/2

Nozzle ODXwall ®27X3.5 $25X4.15] ©27X3.5
Open location shell shell shell

P MPa 0.88 0.88 0.88
f MPa 102.6 102.6 102.6
dey, mm 27.00 25.00 27.00
Ry mm 10.50 8.85 10.50
> mm 0.50 0.50 0.50
e, mm 3.50 4.15 3.50
€ Mm 3.00 3.65 3.00
Dos mm 350.00 350.00 350.00
€, Mmm 2.50 2.50 2.50
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Ap mm2 7510.6 7325.2 7510.6
Aq, mm2 73.69 73.69 73.69
Ay, mm2 27.86 34.90 27.86
I, mMm 29.47 29.47 29.47
R mm 172.50 172.50 172.50
l, min(lb,Im,lao)mm 6.79 7.06 6.79
i min(Ibi,lai)mm 0.00 0.00 0.00
l,o MM 35.00 12.00 12.00
lsi mm 0.00 0.00 0.00
65.52 59.80 65.52
P[ ’i' +0.5}: <f <f <f
e Acceptable Acceptable Acceptable

When the following condition shall be satisfied:

A
P[ £ +0.5}sf
Aﬁ" +Aﬂ,

Where:

Ap - Area required (mm2 ) A,=R.(,+d,/2)+R,(,+e,)
Afm - Area available in shell (mm2 ) Af,,, = l,,,eas

Afb - Area available in branch (mm2 ) 4, = e, (/, +e,, +1,,)

Ris - Inside radius of curvature of the shell (mm) R, = D%—em

Im - Effective length of main body (mm) lm = \/(2Ri5 +e, e

deb-External diameter of branch(mm)

Rib - Inside radius of the branch (mm)

Ib-Effective length of branch min,(Ib,Im,actual length)(mm) [, =0.8 (d,, —e, e,

eas- Actual thickness of shell(mm)
eab-Actualthickness of branch(mm)

Ibi-Effective length for inside part ot branch min,(Ibi, actual length)(mm) lb[. = 0.5[b

P-Design pressure (N/mmz2 )

f-Nominal design stress at design temperature (N/mm2 )
Dos-QOutside diameter of the shell(mm)

lao-actual length of branch(mm)

lai-actual length for branch inside part of branch(mm)



