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HEADLINE FILTERS LTD
UNIT 1-2 MILL HALL BUSINESS ESTATE
AYLESFORD, KENT
ME20 7JZ, UNITED KINGDOM PAGE 1 OF 1

Product GA Design Material Process MAWP at MAWT Report
Description Drawings Code Specification Connections (psig at °F) MDMT Number

180VP HF4/4642, ASME B31.3 Stainless Steel NPT: 1/4", 1/2", 3/4", 1" 4700 psig at 400°F/  -320°F / R-1473
Filter HF4/4607, ASTM A479-316/316L, SAE: 4 ,6 ,8 ,12, 16 324 barg at 204°C  -196°C Rev. 0

HF4/4650, ASTM A182-F316/F316L
HF4/4616

Note 1: MAWP = Maximum Allowable Working Pressure, MAWT = Maximum Allowable Working Temperature,
MDMT = Minimum Design Metal Temperature

Note 2: The pressure-temperature ratings shown are the maximum CRN pressure-temperature ratings. In all cases the 
MAWP may be limited by the seat or seal material or other considerations. Please consult Headline Filters literature.

Note 3:  For low temperature operation the products shall conform to the rules of the applicable codes under which
they are used.

SCOPE OF CRN REGISTRATION

15-Apr-22

asyrgiannis
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HEADLINE FILTERS LTD
UNIT 1-2 MILL HALL BUSINESS ESTATE
AYLESFORD, KENT
ME20 7JZ, UNITED KINGDOM

Product Description: 180VP Filter
Main Drawing: See "Manufacturing Program" Section of this Report (Note 1)
Process Connections: NPT: 1/4", 1/2", 3/4", 1" 

SAE: 4, 6, 8, 12, 16
Materials of Construction: Stainless Steel ASTM A479-316/316L, ASTM A182-F316/F316L
Max Design Conditions: 324 barg at 204°C / 4700 psig at 400°F
MDMT:  - 196°C / - 320°F
Corrosion Allowance: NIL
Mechanical Allowance: NIL
NDE: None
PWHT: None
Note 1: See Appendix A for Manufacturing Drawings

Headline housings are suitable for liquids and gases, these housings are ideal for high flow corrosive applications.

R-1473 Revision 0

15-Apr-22

DESIGN REPORT IN ACCORDANCE WITH ASME B31.3, 2020

Design Report Number

DESCRIPTION OF PRODUCT

Figure 1.0
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SAE Head Options 16 12 8 SAE Head Options 16 12 8
Regular Bowl Length Regular Bowl Length
38-172-Element Option 38-381-Element Option
SAE 8 HF4/4650 HF4/4650 HF4/4650 SAE 8 HF4/4616 HF4/4616 HF4/4616
Drain 6 HF4/4650 HF4/4650 HF4/4650 Drain 6 HF4/4616 HF4/4616 HF4/4616
Options 4 HF4/4650 HF4/4650 HF4/4650 Options 4 HF4/4616 HF4/4616 HF4/4616

Blank HF4/4650 HF4/4650 HF4/4650 Blank HF4/4616 HF4/4616 HF4/4616

NPT Head Options 1" 3/4" 1/2" NPT Head Options 1" 3/4" 1/2"
Regular Bowl Length Regular Bowl Length
38-172-Element Option 38-381-Element Option
NPT   1/2" HF4/4642 HF4/4642 HF4/4642 NPT   1/2" HF4/4607 HF4/4607 HF4/4607
Drain 1/4" HF4/4642 HF4/4642 HF4/4642 Drain 1/4" HF4/4607 HF4/4607 HF4/4607
Options Blank HF4/4642 HF4/4642 HF4/4642 Options Blank HF4/4607 HF4/4607 HF4/4607

 = Item Proof Tested in accordance with UG-101 of ASME Section VIII-1. See Report Section 1.0

The head dimensions are identical for all process connections. The only item that changes is the process connection size and type.

The bowl dimensions are identical for all process connections. The only item that changes is the drain size and type and the bowl length.

A sample of the component drawings that are provided with this report as shown below:

180VP Bowl (long) Blank

180VP Bowl (reg) 1/4" NPT HF4/4256
180VP Bowl (reg) Blank
180VP Bowl (long) 1/2" NPT

HF4/4251
180VP Head 3/4" NPT
180VP Head 1/2" NPT
180VP Bowl (reg) 1/2" NPT

180VP Head 1" NPT

180VP Bowl (long) SAE8

180VP Bowl (reg) SAE6 HF4/4257
180VP Bowl (reg) SAE4
180VP Bowl (reg) Blank

180VP Head SAE12
180VP Head SAE8 HF4/4522
180VP Bowl (reg) SAE8

GA Numbers GA Numbers

GA Numbers GA Numbers

Sample Component Drawings Provided with Report
180VP Head SAE16 HF4/4252

MANUFACTURING PROGRAM

180VP Bowl (long) SAE6
180VP Bowl (long) SAE4
180VP Bowl (long) Blank

180VP Bowl (long) 1/4" NPT
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Material: ASME B31.3 Stainless Steel ASTM A479-316L
Allowable Stress Values @ 100 F= 16,700 psi, Stress Value from ASME B31.3 Table A-1
Allowable Stress Values @ 400 F= 15,500 psi, Stress Value from ASME B31.3 Table A-1
Yield Stress @ 100 F= 25,000 psi, Stress Value from ASME B31.3 Table A-1
Tensile Stress @ 100 F= 70,000 psi, Stress Value from ASME B31.3 Table A-1

Min Temp. =  -425F

Material: ASME B31.3 Stainless Steel ASTM A182-F316L
Allowable Stress Values @ 100 F= 16,700 psi, Stress Value from ASME B31.3 Table A-1
Allowable Stress Values @ 400 F= 15,700 psi, Stress Value from ASME B31.3 Table A-1
Yield Stress @ 100 F= 25,000 psi, Stress Value from ASME B31.3 Table A-1
Tensile Stress @ 100 F= 70,000 psi, Stress Value from ASME B31.3 Table A-1

Min Temp. =  -425F

Material: ASME B31.3 Stainless Steel ASTM A479-316
Allowable Stress Values @ 100 F= 20,000 psi, Stress Value from ASME B31.3 Table A-1
Allowable Stress Values @ 400 F= 19,300 psi, Stress Value from ASME B31.3 Table A-1
Yield Stress @ 100 F= 30,000 psi, Stress Value from ASME B31.3 Table A-1
Tensile Stress @ 100 F= 75,000 psi, Stress Value from ASME B31.3 Table A-1

Min Temp. =  -325F

Material: ASME B31.3 Stainless Steel ASTM A182-F316
Allowable Stress Values @ 100 F= 20,000 psi, Stress Value from ASME B31.3 Table A-1
Allowable Stress Values @ 400 F= 19,300 psi, Stress Value from ASME B31.3 Table A-1
Yield Stress @ 100 F= 30,000 psi, Stress Value from ASME B31.3 Table A-1
Tensile Stress @ 100 F= 75,000 psi, Stress Value from ASME B31.3 Table A-1

Min Temp. =  -325F

ALLOWABLE STRESS
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In accordance with ASME B31.3 para. 302.2.3 components not listed in Table 326.1 may be used subject to all
of the following requirements.

(a) The material shall comply with para. 323.
(b) The designer shall be satisfied that the design is suitable for the intended service.
(c) Pressure–temperature ratings shall be established in accordance with the rules in para. 304.

Therefore, in order to satisfy the requirements of ASME B31 codes proof testing in accordance with UG-101 of ASME
Section VIII-1 has been performed along with ASME B3`1.3 code calculations.

REPORT PAGE
SECTION NO.

1 5
2 7
3 8
4 9
5 10
6 11
7 12
8 13
9 15

10 15

Filter Housing Head Thickness - Center Passageway
Filter Housing Lower Bowl Head Thickness
Head to Bowl Connection - Thread Shear

Process Connections - Thread Shear
NPT Process Connections

Strength of Branch / Process Connections

DESCRIPTION

ASME Section VIII-1 UG-101 Proof Test
Filter Housing Top of Bowl - ASME B31.3 Pipe

Filter Housing Head - ASME B31.3 Pipe
Filter Housing Head Thickness

DESIGN CALCULATIONS AND DATA 
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1/ Proof Test in accordance with Part UG-101 of ASME Section VIII-1

1.1/ SAMPLES TESTED

Testing was performed on a Regular Bowl 38-172 Length Filter with 1" NPT process inlet and outlet connections 
and a 1/2" NPT drain.

The filter was tested with the largest available process connections which justifies the smaller available process connections.
See "Manufacturing Program" section of this report.

In additional the only difference between the 38-172 filters and the 38-381 filters is the bowl length.

Therefore, for configurations not tested justification is based on the results of the other sizes by referencing ASME Section VIII-1, 
"Rules for Construction of Pressure Vessels", Part UG101(d) Duplicate or similar parts.

In addition ASME B31.3 para. 304.7.2(e ) states when proof testing is performed the designer may interpolate between sizes,
wall thicknesses, and pressure classes, and may determine analogies among related materials.

1.2/ SECTION UG-101(M) CALCULATIONS

It is required that the product satisfy the requirements of UG-101 resulting in the following maximum allowable working
pressure's (MAWP) at the following design temperatures.

To determine the required burst test pressure to satisfy the above MAWP at the above design temperatures the
requirements of UG-101(k) apply. In accordance with the requirements of UG-101(k) the maximum allowable
working pressure for vessels or parts that are to operate at temperatures at which the allowable stress value
of the material is less than at the test temperature shall be determined by the following formula:

Po = Pt*(S/S2)

Samples: 22010074-1
Material: ASME B31.3 Stainless Steel ASTM A479-316
where;
Po = 4700 psig, MAWP at the design temperature
Pt = psig, MAWP at test temperature
S = 19300 psi, Maximum allowable stress value at the design temperature
S2 = 20000 psi, Maximum allowable stress value at the test temperature

Solving for Pt the results are:

Pt = 4870.47 psig, MAWP at test temperature or MAWP at 100 F

In accordance with UG-101(m)(1) the burst test may be stopped at any pressure before rupture that will
satisfy the requirements for the desired maximum allowable working pressure. 

In accordance with  UG-101(m)(2)(a) the MAWP of parts constructed of materials other than cast materials
is determined as follows:

P = (B/4)x(SuE/Suavg) or P = (B/4)x(SuE/Sur)
Option A Option B
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where;
P = psig, MAWP
B = psig, Bursting Pressure, or hydrostatic test pressure at which the test was stopped
E = efficiency of welded joint, if used (No welded joints = 1, Welded Joints between Seamless Components = 0.85)
Su = psi, specified minimum tensile strength at room temperature.
Suavg = psi, average actual tensile strength of test specimens at room temperature
Sur = psi, maximum tensile strength of range of specification at room temperature.
The values of Suavg or Sur are determined from the pressure retaining components MTR's and materials specifications.

Sample Item Tensile's Suavg
22010074-1 Head 547 557

559
551
572

Bowl 572 572

A Copy of the Material Test Reports (MTR) can be found in Appendix B .

Therefore, to be conservative use the largest Suavg/Su value in the calculations. This value is 1.11

Therefore, the required burst pressure is calculated by the formula:

B = 4xPx(Suavg/SuE)

The following table summarizes the required burst test pressure to satisfy the required MAWP.

Sample Suavg/Su E

22010074-1 1.11 1

1.3/ TEST RESULTS

Proof testing was witnessed by a National Board Inspector. See Appendix C  for proof test results.

The results of the proof test show

Burst Burst
Sample Pressure  CRN factor

(psig) (X)
21010542-1 21943 4.51
Note: Burst CRN factor based on UG-101(k) calculated MAWP at test temperature.

Therefore, since the actual burst pressure exceeds the calculated minimum burst pressure the item is
suitable for the design conditions stated.

4870.47 Thread Shear

Actual Tensile Strength
Minimum Tensile Strength (Mpa)

Required
MAWP at Test Failure Mode

Temperature (Pt)(psig)

P = Pt = Calculated B - Calculated Minimum 
MAWP at 100 F (psig) Burst Pressure (psig) at 100 F.

4870.47 21625

Material per Specification, Su (Mpa) Suavg/Su
ASTM A479-316 515

ASTM A479-316 515 1.11

1.08

Page 6 of 40



2/ Filter Housing Top of Bowl - ASME B31.3 PIPE (Straight Pipe under Internal Pressure)

The sections of the component with the smallest t/D ratio, where t = wall thickness and D = outside diameter,  has been explored to
ensure compliance with ASME B31.3. This area is the thickness under the groove.

The required thickness of straight sections of pipe shall be determined in accordance with equation (2)
of section 304.1.1(a), where:

eq. (2) tm = t + c
Where;
tm = minimum required thickness
t = pressure design thickness
c = 0.02 in, sum of mechanical allowances plus corrosion and erosion allowances
Note: If wall thickness tolerance not specified you may assume c= 0.02" per ASME B31.3 paragraph 304.1.1.

The internal pressure design thickness for straight pipe shall be not less than that calculated in
accordance with either eq. (3a) or eq. (3b)

eq. (3A) t = (PD)/(2(SEW+PY))

Therefore, The maximum internal Design Pressure can be calculated as

P = (2(tactual-c)/D)(SEW)/(1-2(tactual-c)y/D)

eq. (3b) t = (P(d+2c))/(2[(SEW)-P(1-y)])

Therefore, The maximum internal Design Pressure using equal (3b) can
be calculated as

P = tactual(2SEW)/(d+2c+2tactual(1-y))

Where;
P = psig, Max. Internal Design Gage Pressure.
P Rated = 4700 psig, Maximum Rated Pressure per Manufacturer.
T Rated = 400 F
D = OD = in., Outside Diameter
d = ID = in., Inside Diameter. For pressure design calculation, the inside diameter of the pipe is the maximum value

allowable under the purchase specification.
t actual = in., Actual thickness minus mill and mechanical allowance (Variable T in ASME B31.3 para. 304.1.1)
S = 19,300 psi, Basic Allowable Stress Value ASME B31.3 Stainless Steel ASTM A479-316
E = 1.00 Quality factor
W = 1 Weld Joint Reduction Factor in accordance with para. 302.3.5(e).
y = For t>=D/6, Y=(d+2c)/(D+d+2c)

For  t<D/6, Y = 0.4
P/SE = 0.244 <0.385 Acceptable

The results of the calculations are as follows:

D d D/6 t actual y P(3a) P(3b) P Rated
Description in. in. in. psig. psig. psig
Bowl 3.740 2.520 0.623 0.6100 0.40 6969 6969 4700 Acceptable

t (3a) t (3b) c tm (3a) tm (3b)
in. in. in. in. in.

0.4150 0.3650 0.0200 0.4350 0.3850 Acceptable

In all cases P rated is less than P, therefore the component is suitable for the design conditions stated.
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3/ Filter Housing Head - ASME B31.3 PIPE (Straight Pipe under Internal Pressure)

The sections of the component with the smallest t/D ratio, where t = wall thickness and D = outside diameter,  has been explored to
ensure compliance with ASME B31.3. This area is the thickness under the groove.

The required thickness of straight sections of pipe shall be determined in accordance with equation (2)
of section 304.1.1(a), where:

eq. (2) tm = t + c
Where;
tm = minimum required thickness
t = pressure design thickness
c = 0.02 in, sum of mechanical allowances plus corrosion and erosion allowances
Note: If wall thickness tolerance not specified you may assume c= 0.02" per ASME B31.3 paragraph 304.1.1.

The internal pressure design thickness for straight pipe shall be not less than that calculated in
accordance with either eq. (3a) or eq. (3b)

eq. (3A) t = (PD)/(2(SEW+PY))

Therefore, The maximum internal Design Pressure can be calculated as

P = (2(tactual-c)/D)(SEW)/(1-2(tactual-c)y/D)

eq. (3b) t = (P(d+2c))/(2[(SEW)-P(1-y)])

Therefore, The maximum internal Design Pressure using equal (3b) can
be calculated as

P = tactual(2SEW)/(d+2c+2tactual(1-y))

Where;
P = psig, Max. Internal Design Gage Pressure.
P Rated = 4700 psig, Maximum Rated Pressure per Manufacturer.
T Rated = 400 F
D = OD = in., Outside Diameter
d = ID = in., Inside Diameter. For pressure design calculation, the inside diameter of the pipe is the maximum value

allowable under the purchase specification.
t actual = in., Actual thickness minus mill and mechanical allowance (Variable T in ASME B31.3 para. 304.1.1)
S = 19,300 psi, Basic Allowable Stress Value ASME B31.3 Stainless Steel ASTM A479-316
E = 1.00 Quality factor
W = 1 Weld Joint Reduction Factor in accordance with para. 302.3.5(e).
y = For t>=D/6, Y=(d+2c)/(D+d+2c)

For  t<D/6, Y = 0.4
P/SE = 0.244 <0.385 Acceptable

The results of the calculations are as follows:

D d D/6 t actual y P(3a) P(3b) P Rated
Description in. in. in. psig. psig. psig
Bowl 5.472 3.984 0.912 0.7440 0.40 5712 5712 4700 Acceptable

t (3a) t (3b) c tm (3a) tm (3b)
in. in. in. in. in.

0.6071 0.5738 0.0200 0.6271 0.5938 Acceptable

In all cases P rated is less than P, therefore the component is suitable for the design conditions stated.
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4/ Filter Housing Head Thickness

In accordance with section 304.4.1(b) of ASME B31.3 closures may be designed in accordance with the rules in the BPV Code, 
Section VIII-1.

To determine the minimum head thickness calculations have been performed in accordance with UG-34 of
ASME Section VIII-1.

It was chosen to treat the closure as equivalent to that shown in Figure UG-34(h)

The minimum required thickness of flat unstayed circular heads shall be calculated by the formula:

t = d*(CP/SE)^0.5+c

Therefore, The maximum internal Design Pressure can be calculated as

P = ((tactual-c)/d)^2(SE/C)

where;
t= in., Minimum required thickness of flat head or cover
tactual = in., Actual Minimum Thickness
d = in., Maximum Dia., or short span, measured as indicated in Fig. UG-34.
C = 0.33 factor in accordance with UG-34
P= 4700 psig, Internal Design Pressure
Pmax = psig, Maximum possible rated pressure
S = 19,300 psi, Basic Allowable Stress Value ASME B31.3 Stainless Steel ASTM A479-316
E = 1.00 Joint Efficiency
c = 0.02 in., Corrosion Allowance

The results of the calculations are as follows

Description d max (in.) t (in.) tactual (in.) P max
(psig)

Head 3.984 1.149 2.677 26013

The actual thickness exceeds the required therefore the thickness is acceptable.
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5/ Filter Housing Head Thickness - Center Passageway

In accordance with section 304.4.1(b) of ASME B31.3 closures may be designed in accordance with the rules in the BPV Code, Section VIII-1.

To determine the minimum head thickness calculations have been performed in accordance with UG-34 of
ASME Section VIII-1.

It was chosen to treat the closure as equivalent to that shown in Figure UG-34(h)

The minimum required thickness of flat unstayed circular heads shall be calculated by the formula:

t = d*(CP/SE)^0.5+c

Therefore, The maximum internal Design Pressure can be calculated as

P = ((tactual-c)/d)^2(SE/C)

where;
t= in., Minimum required thickness of flat head or cover
tactual = in., Actual Minimum Thickness
d = in., Maximum Dia., or short span, measured as indicated in Fig. UG-34.
C = 0.33 factor in accordance with UG-34
P= 4700 psig, Internal Design Pressure
Pmax = psig, Maximum possible rated pressure
S = 19,300 psi, Basic Allowable Stress Value ASME B31.3 Stainless Steel ASTM A479-316
E = 1.00 Joint Efficiency
c = 0.02 in., Corrosion Allowance

The results of the calculations are as follows

Description d max (in.) t (in.) tactual (in.) P max
(psig)

Head 1.142 0.3437 0.690 20131

The actual thickness exceeds the required therefore the thickness is acceptable.
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6/ Filter Housing Lower Bowl Head Thickness

In accordance with section 304.4.1(b) of ASME B31.3 closures may be designed in accordance with the rules in the BPV Code, 
Section VIII-1.

The minimum thickness of spherically dished heads shall be calculated by formula (3) given in Appendix 1-4(d)
of ASME Section VIII-1.

eq. (3) ASME SECTION VIII-1: t = (PLM)/(2SE-0.2P) or P = (2SEt)/(LM+0.2t)

Where;
t = in., minimum required thickness
t actual = in., Actual thickness
P = psig, Max. Internal Design gage Pressure
P Rated 4700 psig, internal design pressure
T Rated 400 F
L = in, Crown radius
M = a factor depending on the head proportion L/r
D = in, Inside diameter of head
r = in., inside knuckle radius
S= 19300 psi, Maximum allowable working stress ASME B31.3 Stainless Steel ASTM A479-316
E = 1 Joint Efficiency
c= 0.02 in, Sum of mechanical allowances plus corrosion allowances and erosion allowances

The results of the calculations are as follows:

Description D L r L/r M t tactual P
in. in. in. in. in. psig

Bowl Head 2.52 2.24 0.32 7.11 1.42 0.416 0.709 8022

The actual thickness exceeds the required therefore the thickness is acceptable.

In accordance with ASME Section VIII-1 UG-32(i) since the inside radius is less that 3 times the head thickness
ASME VIII-1 U-2(g) applies. See Report Section 1.
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7/ Head to Bowl Connection - Thread Shear

The head to bowl connection is made using a straight threaded joint sealed by a O-Ring

In accordance with ASME B31.3 para. 314.2.2

Threaded joints in which the tightness of the joint
is provided by a seating surface other than the threads
may be used.

In accordance with the ASME B31 codes and ASME Section II Part D Table 1A, Note (c) the allowable shear stress is 0.8X the
basic allowable stress in tension.

The weakest material used for the threaded joint is: ASME B31.3 Stainless Steel ASTM A479-316
This materials determined allowable stress at 400 F is 19,300 psi
Therefore, the allowable shear stress is equal to: 19,300 x 0.8 = 15,440         psi

PROPERTIES
Thread Type: M100-2
Pressure (P): 4700 psig, Internal Design Pressure
Pressure Dia. (D): inch  =  Internal Thread Major Diameter
Pressure Load (Ft): Lb. = P*(3.14*D^2/4)
Pitch Diameter (Es): inch, Min External
Pitch Diameter (En): inch, Max Internal
Minor Diameter (Kn): inch, Max Internal
Major Diameter (Ds): inch, Min External
Thread/inch (n):
Engagement Length (Le): inch

EXTERNAL THREAD ANALYSIS
The shear area of the external thread is given by the formula:

As = 3.14*n*Le*Kn(1/2n+0.57735(Es-Kn))

D Ft Es Kn n Le As
SIZE (in.) (Lbs.) (in.) (in.) (in.) (in^2)

M100-2 3.958 57828 3.877 3.867 4.23 1.073 6.84

INTERNAL THREAD ANALYSIS
The shear area of the internal thread is given by the formula:

An = 3.14*n*Le*Ds(1/2n+0.57735(Ds-En))

D Ft Ds En n Le An
SIZE (in.) (Lbs.) (in.) (in.) (in.) (in^2)

M100-2 3.958 57828 3.924 3.8960 4.23 1.073 7.52

Since the shear stress in the thread (Ss) is less than thread joint allowable stress the threads are acceptable.

Ss = Ft/As
(psi)
8459

Ss = Ft/An
(psi)
7692
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8/ SAE Process Connections - Thread Shear

The filter inlet, outlet and drain connections can be supplied with various SAE threaded connections.

In accordance with ASME B31.3 para. 314.2.2

Threaded joints in which the tightness of the joint
is provided by a seating surface other than the threads
may be used.

The minimum thread length of the SAE process connections meet the requirements of SAE Standard J514 Table 4.

In accordance with the ASME B31 codes and ASME Section II Part D Table 1A, Note (c) the allowable shear stress is 0.8X the
basic allowable stress in tension.

The weakest material used for the threaded joint is: ASME B31.3 Stainless Steel ASTM A479-316
This materials determined allowable stress at 400 F is 19,300 psi
Therefore, the allowable shear stress is equal to: 19,300 x 0.8 = 15,440         psi
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PROPERTIES
Thread Type: 7/16-20 thread

9/16-18 thread
3/4-16 thread
1-1/16-12 thread
1-5/16-12 thread

Pressure (P): 4700 psig, Internal Design Pressure
Pressure Dia. (D): inch  =  Internal Thread Major Diameter
Pressure Load (Ft): Lb. = P*(3.14*D^2/4)
Pitch Diameter (Es): inch, Min External
Pitch Diameter (En): inch, Max Internal
Minor Diameter (Kn): inch, Max Internal
Major Diameter (Ds): inch, Min External
Thread/inch (n):
Engagement Length (Le): inch

EXTERNAL THREAD ANALYSIS
The shear area of the external thread is given by the formula:

As = 3.14*n*Le*Kn(1/2n+0.57735(Es-Kn))

D Ft Es Kn n Le As
SIZE (in.) (Lbs.) (in.) (in.) (in.) (in^2)

4 0.4375 707 0.3995 0.3950 20 0.260 0.18
6 0.5625 1168 0.5205 0.5150 18 0.307 0.28
8 0.7500 2076 0.7029 0.6960 16 0.339 0.42

12 1.0625 4167 1.0010 0.9900 12 0.464 0.83
16 1.315 6383 1.2509 1.2400 12 0.464 1.04

INTERNAL THREAD ANALYSIS
The shear area of the internal thread is given by the formula:

An = 3.14*n*Le*Ds(1/2n+0.57735(Ds-En))

D Ft Ds En n Le An
SIZE (in.) (Lbs.) (in.) (in.) (in.) (in^2)

4 0.4375 707 0.4281 0.4104 20 0.260 0.25
6 0.5625 1168 0.5524 0.5323 18 0.307 0.38
8 0.7500 2076 0.7391 0.7159 16 0.339 0.56

12 1.0625 4167 1.0494 1.0158 12 0.464 1.12
16 1.315 6383 1.2994 1.2659 12 0.464 1.39

Since the shear stress in the thread (Ss) is less than thread joint allowable stress the threads are acceptable.

3093
3693
3718
4603

SAE 04 - 0.250" Nom. Tube:
SAE 06 - 0.375" Nom. Tube:
SAE 08 - 0.500" Nom. Tube:
SAE 12 - 0.750" Nom. Tube:
SAE 16 - 1.000" Nom. Tube:

Ss = Ft/As
(psi)
3967

Ss = Ft/An
(psi)

4220
4969
5011
6136

2869
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9/ NPT Process Connections

Pipe connection threads are NPT and meet the requirements of ASME B1.20.1 which is accepted by ASME B31.3 per
paragraph 314.2.

ASME B31.3 allow the use of NPT connections.

10/ Strength of Branch / Process Connections

In accordance with ASME B31.3 para. 304.3.2

304.3.2 Strength of Branch Connections. A pipe
having a branch connection is weakened by the
opening that must be made in it and, unless the wall thickness
of the pipe is sufficiently in excess of that required to
sustain the pressure, it is necessary to provide added reinforcement.
The amount of reinforcement required to
sustain the pressure shall be determined in accordance
with para. 304.3.3 or 304.3.4. There are, however,
certain branch connections that have adequate pressure
strength or reinforcement as constructed. It may be
assumed without calculation that a branch connection
has adequate strength to sustain the internal and external
pressure that will be applied to it if

(c) the branch connection utilizes an unlisted branch
connection fitting (see para. 300.2), provided the fitting is
made from materials listed in Table A-1 or Table A-1M and
provided that the branch connection is qualified as
required by para. 304.7.2.

In order to qualify the branch connections in accordance with ASME B31.3 para 304.7.2 a proof test was
performed in accordance with ASME Section VIII-1 UG-101. See Report Section 1.0

PREPARED BY:

ROUND ENGINEERING INC.

15-Apr-22
Scott Islip, P. Eng. Date

Page 15 of 40



 

 

 

 

APPENDIX A 

Page 16 of 40



 3
25

 
 139 

A

A

 3
2 

SECTION A-A

2 MOUNTING HOLES
M10-1.5 x 15 DEEP

ON 63.5mm CENTRES
@ 90  TO PORTS

1"NPT
PORTS

1/2"NPT
DRAIN

217mm MIN CLEARANCE
FOR BOWL REMOVAL

Headline Filters Ltd
Unit 1-2 Mill Hall Business Estate
Aylesford
Kent
ME20 7JZ
Tel: 01622 718927
Fax: 01622 882448
www.headlinefilters.com

DO NOT SCALE
GENERAL TOLERANCE:

DESIGN TEMPERATURE:DESIGN PRESSURE:

MATERIAL:

SURFACE FINISH:

SCALE:

DRAWN BY:

THE COPYRIGHT OF THIS 
DRAWING IS RESERVED BY 

HEADLINE FILTERS LTD. IT IS ISSUED 
ON CONDITION IT IS NOT COPIED, 
REPRODUCED OR ISSUED TO ANY 
THIRD PARTY. EITHER WHOLLY OR 

IN PART WITHOUT CONSENT IN 
WRITING FROM HEADLINE FILTERS 

LTD.

PART DESCRIPTION:

DRAWING NUMBER:

IF IN DOUBT ASK

380 bar 200 Deg C

SA479 316/L HF4/4642 10/01/2022

J.Rose32

180VP-4524 1"NPT~1/2"NPT GA

X.       +/- 0.25
X.XX  +/- 0.125

1:2

DATE:

ECN No:
*

CODE OF CONSTRUCTION: ASME B31.3 2020 EDITION
MAWP: 5511 PSI (380 Bar)
MDMT: -320 F @ 5511PSI (-196  @ 380 BAR)
HYDROTEST PRESSURE: 8267 PSI (570 BAR)
CORROSION ALLOWANCE: 0
IMPACT TEST EXEMPT PER 323.2.2
MAX TEMP: 400 F (200C)
RT: NONE
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 139 
 3

25
 

A

A

 3
2 

SECTION A-A

SAE16
PORTS

2 MOUNTING HOLES
M10-1.5 x 15 DEEP

ON 63.5mm CENTRES
@ 90  TO PORTS

SAE8
PORTS

217mm MIN CLEARANCE
FOR BOWL REMOVAL

Headline Filters Ltd
Unit 1-2 Mill Hall Business Estate
Aylesford
Kent
ME20 7JZ
Tel: 01622 718927
Fax: 01622 882448
www.headlinefilters.com

DO NOT SCALE
GENERAL TOLERANCE:

DESIGN TEMPERATURE:DESIGN PRESSURE:

MATERIAL:

SURFACE FINISH:

SCALE:

DRAWN BY:

THE COPYRIGHT OF THIS 
DRAWING IS RESERVED BY 

HEADLINE FILTERS LTD. IT IS ISSUED 
ON CONDITION IT IS NOT COPIED, 
REPRODUCED OR ISSUED TO ANY 
THIRD PARTY. EITHER WHOLLY OR 

IN PART WITHOUT CONSENT IN 
WRITING FROM HEADLINE FILTERS 

LTD.

PART DESCRIPTION:

DRAWING NUMBER:

IF IN DOUBT ASK

380 bar 200 Deg C

SA479 316/L HF4/4650 10/01/2022

J.Rose32

180VP-4524 SAE16~SAE8 GA

X.       +/- 0.25
X.XX  +/- 0.125

1:2

DATE:

ECN No:
*

CODE OF CONSTRUCTION: ASME B31.3 2020 EDITION
MAWP: 5511 PSI (380 Bar)
MDMT: -320 F @ 5511PSI (-196  @ 380 BAR)
HYDROTEST PRESSURE: 8267 PSI (570 BAR)
CORROSION ALLOWANCE: 0
IMPACT TEST EXEMPT PER 323.2.2
MAX TEMP: 400 F (200C)
RT: NONE
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34

 

 139 
A

A

 3
2 

SECTION A-A

2 MOUNTING HOLES
M10-1.5 x 15 DEEP

ON 63.5mm CENTRES
@ 90  TO PORTS

1"NPT
PORTS

1/2"NPT
DRAIN

425mm MIN CLEARANCE
FOR BOWL REMOVAL

Headline Filters Ltd
Unit 1-2 Mill Hall Business Estate
Aylesford
Kent
ME20 7JZ
Tel: 01622 718927
Fax: 01622 882448
www.headlinefilters.com

DO NOT
SCALE

GENERAL TOLERANCE: MATERIAL:

SURFACE FINISH:

SCALE:

DRAWN BY:

THE COPYRIGHT OF THIS 
DRAWING IS RESERVED BY 

HEADLINE FILTERS LTD. IT IS ISSUED 
ON CONDITION IT IS NOT COPIED, 
REPRODUCED OR ISSUED TO ANY 
THIRD PARTY. EITHER WHOLLY OR 

IN PART WITHOUT CONSENT IN 
WRITING FROM HEADLINE FILTERS 

LTD.

PART DESCRIPTION:

DRAWING NUMBER:

IF IN DOUBT ASK

SA479 316/L HF4/4607 10/01/2022

J.Rose32

180VP-4607GA 1"NPT~1/2"NPT

X.       +/- 0.25
X.XX  +/- 0.125

1:3

DATE:

ECN No:
*

DESIGN PRESSURE: DESIGN TEMPERATURE:

200  C380 Bar

CODE OF CONSTRUCTION: ASME B31.3 2020 EDITION
MAWP: 5511 PSI (380 Bar)
MDMT: -320 F @ 5511PSI (-196  @ 380 BAR)
HYDROTEST PRESSURE: 8267 PSI (570 BAR)
CORROSION ALLOWANCE: 0
IMPACT TEST EXEMPT PER 323.2.2
MAX TEMP: 400 F (200C)
RT: NONE
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 139 
A

A

 3
2 

SECTION A-A

2 MOUNTING HOLES
M10-1.5 x 15 DEEP

ON 63.5mm CENTRES
@ 90  TO PORTS

SAE16
PORTS

SAE8
DRAIN

425mm MIN CLEARANCE
FOR BOWL REMOVAL

Headline Filters Ltd
Unit 1-2 Mill Hall Business Estate
Aylesford
Kent
ME20 7JZ
Tel: 01622 718927
Fax: 01622 882448
www.headlinefilters.com

DO NOT
SCALE

GENERAL TOLERANCE: MATERIAL:

SURFACE FINISH:

SCALE:

DRAWN BY:

THE COPYRIGHT OF THIS 
DRAWING IS RESERVED BY 

HEADLINE FILTERS LTD. IT IS ISSUED 
ON CONDITION IT IS NOT COPIED, 
REPRODUCED OR ISSUED TO ANY 
THIRD PARTY. EITHER WHOLLY OR 

IN PART WITHOUT CONSENT IN 
WRITING FROM HEADLINE FILTERS 

LTD.

PART DESCRIPTION:

DRAWING NUMBER:

IF IN DOUBT ASK

SA479 316/L HF4/4616 10/01/2022

J.Rose32

180VP-4607GA SAE16~SAE8

X.       +/- 0.25
X.XX  +/- 0.125

1:3

DATE:

ECN No:
*

DESIGN PRESSURE: DESIGN TEMPERATURE:

200  C380 Bar

CODE OF CONSTRUCTION: ASME B31.3 2020 EDITION
MAWP: 5511 PSI (380 Bar)
MDMT: -320 F @ 5511PSI (-196  @ 380 BAR)
HYDROTEST PRESSURE: 8267 PSI (570 BAR)
CORROSION ALLOWANCE: 0
IMPACT TEST EXEMPT PER 323.2.2
MAX TEMP: 400 F (200C)
RT: NONE
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SECTION A-A

SAE6 PORT
9/16-18 UN

Headline Filters Ltd
Unit 1-2 Mill Hall Business Estate
Aylesford
Kent
ME20 7JZ
Tel: 01622 718927
Fax: 01622 882448
www.headlinefilters.com

DO NOT
SCALE

GENERAL TOLERANCE: MATERIAL:

SURFACE FINISH:

SCALE:

DRAWN BY:

ISSUE DATE:

THE COPYRIGHT OF THIS 
DRAWING IS RESERVED BY 

HEADLINE FILTERS LTD. IT IS ISSUED 
ON CONDITION IT IS NOT COPIED, 
REPRODUCED OR ISSUED TO ANY 
THIRD PARTY. EITHER WHOLLY OR 

IN PART WITHOUT CONSENT IN 
WRITING FROM HEADLINE FILTERS 

LTD.

PART DESCRIPTION:

DRAWING NUMBER:

IF IN DOUBT ASK

SA479 316L HF4/4257

J.Rose32

180VP SAE6 BOWL

X.       +/- 0.25
X.XX  +/- 0.125

1:2DRAWING ISSUED BY: QUANTITY:

DATE:

MATERIAL No:JOB No:

ECN No:
*

SHARP EDGES AND BURRS TO BE REMOVED

10/02/2022Page 21 of 40
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2 MOUNTING HOLES
M10-1.5 x 15 DEEP

ON 63.5mm CENTRES
@ 90  TO PORTS

SAE8 PORTS
3/4-16 UN

 3
3.

50
 

 3
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 2
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BS240
BS124

Headline Filters Ltd
Unit 1-2 Mill Hall Business Estate
Aylesford
Kent
ME20 7JZ
Tel: 01622 718927
Fax: 01622 882448
www.headlinefilters.com

DO NOT SCALE
GENERAL TOLERANCE: MATERIAL:

SURFACE FINISH:

SCALE:

DRAWN BY:

ISSUE DATE:

THE COPYRIGHT OF THIS 
DRAWING IS RESERVED BY 

HEADLINE FILTERS LTD. IT IS ISSUED 
ON CONDITION IT IS NOT COPIED, 
REPRODUCED OR ISSUED TO ANY 
THIRD PARTY. EITHER WHOLLY OR 

IN PART WITHOUT CONSENT IN 
WRITING FROM HEADLINE FILTERS 

LTD.

PART DESCRIPTION:

DRAWING NUMBER:

IF IN DOUBT ASK

SA479 316L HF4/4522 10/01/2022

J.Rose32

180VP HEAD SAE8

X.       +/- 0.25
X.XX  +/- 0.125

1:1.5DRAWING ISSUED BY: QUANTITY:

DATE:

MATERIAL No:JOB No:

ECN No:
*
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SECTION A-A

Headline Filters Ltd
Unit 1-2 Mill Hall Business Estate
Aylesford
Kent
ME20 7JZ
Tel: 01622 718927
Fax: 01622 882448
www.headlinefilters.com

DO NOT SCALE
GENERAL TOLERANCE: MATERIAL:

SURFACE FINISH:

SCALE:

DRAWN BY:

ISSUE DATE:

THE COPYRIGHT OF THIS 
DRAWING IS RESERVED BY 

HEADLINE FILTERS LTD. IT IS ISSUED 
ON CONDITION IT IS NOT COPIED, 
REPRODUCED OR ISSUED TO ANY 
THIRD PARTY. EITHER WHOLLY OR 

IN PART WITHOUT CONSENT IN 
WRITING FROM HEADLINE FILTERS 

LTD.

PART DESCRIPTION:

DRAWING NUMBER:

IF IN DOUBT ASK

SA479 316L HF4/4256 04/11/2016

J.Rose32

180VP BOWL 1/4"NPT

X.       +/- 0.25
X.XX  +/- 0.125

1:2DRAWING ISSUED BY: QUANTITY:

DATE:

MATERIAL No:JOB No:

ECN No:
*
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SCALE 2 : 1.5

Headline Filters Ltd
Unit 1-2 Mill Hall Business Estate
Aylesford
Kent
ME20 7JZ
Tel: 01622 718927
Fax: 01622 882448
www.headlinefilters.com

DO NOT SCALE
GENERAL TOLERANCE: MATERIAL:

SURFACE FINISH:

SCALE:

DRAWN BY:

ISSUE DATE:

THE COPYRIGHT OF THIS 
DRAWING IS RESERVED BY 

HEADLINE FILTERS LTD. IT IS ISSUED 
ON CONDITION IT IS NOT COPIED, 
REPRODUCED OR ISSUED TO ANY 
THIRD PARTY. EITHER WHOLLY OR 

IN PART WITHOUT CONSENT IN 
WRITING FROM HEADLINE FILTERS 

LTD.

PART DESCRIPTION:

DRAWING NUMBER:

IF IN DOUBT ASK

SA479 316L HF4/4251 25/10/2016

J.Rose32

180VP HEAD 1" NPT

X.       +/- 0.25
X.XX  +/- 0.125

1:1.5DRAWING ISSUED BY: QUANTITY:

DATE:

MATERIAL No:JOB No:

ECN No:
*
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DETAIL B
SCALE 2 : 1.5

Headline Filters Ltd
Unit 1-2 Mill Hall Business Estate
Aylesford
Kent
ME20 7JZ
Tel: 01622 718927
Fax: 01622 882448
www.headlinefilters.com

DO NOT SCALE
GENERAL TOLERANCE: MATERIAL:

SURFACE FINISH:

SCALE:

DRAWN BY:

ISSUE DATE:

THE COPYRIGHT OF THIS 
DRAWING IS RESERVED BY 

HEADLINE FILTERS LTD. IT IS ISSUED 
ON CONDITION IT IS NOT COPIED, 
REPRODUCED OR ISSUED TO ANY 
THIRD PARTY. EITHER WHOLLY OR 

IN PART WITHOUT CONSENT IN 
WRITING FROM HEADLINE FILTERS 

LTD.

PART DESCRIPTION:

DRAWING NUMBER:

IF IN DOUBT ASK

SA479 316L HF4/4252 25/10/2016

J.Rose32

180VP HEAD SAE16

X.       +/- 0.25
X.XX  +/- 0.125

1:1.5DRAWING ISSUED BY: QUANTITY:

DATE:

MATERIAL No:JOB No:

ECN No:
*
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4678 180VP Head, Batch 13717
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4679 180VP Bowl, Batch 13718
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3750B Laird Road, Unit 10, Mississauga, ON L5L 0A6, Canada 
Tel: (905) 606 2288   Fax: (905) 606 2133 
 

 
 
 
 
 
 
 

Hydrostatic Pressure Burst Tests 
 

 

Report Number: 22010074 

 

 

Quotation Number: P21-0287 

 

 

 

 

 

 

 

Report for: Round Engineering Inc. 

10 Segwun Rd. 
Waterdown, ON L0R 2H6 
Canada 
 

Attention: 
 
 

Scott Islip, P. Eng. 

Telephone: 905-689-9185 
 
 
 
 
 
 
 
 

 

Report Date: April 11, 2022 
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Infinity Testing Solutions Inc.                                                                                        Report No. 22010074 

 

Page 1 of 1 

1.0 INTRODUCTION 
 

At request of Round Engineering Inc., Infinity Testing Solutions (ITS) conducted ambient 
pressure burst test for one (1) filter sample. The sample was assigned with ITS sample number 
and described as below. The test was performed on April 08th, 2022. 
 

Sample Numbers Description Sample 
Receiving Date 

22010074-1 Filter Hsg Model 180VP 1” NPT (1/2” NPT Drain) 2022-02-22 
 
2.0 TEST APPARATUS 

 
The test was performed on a computer-controlled servo hydraulic pressure testing system at 
ambient temperature. Test medium was city water. The sample had a properly sized fitting 
installed for pressure input, as seen in Figures section. The sample was pre-filled with city 
water and free of entrapped air before testing was performed. 

 
3.0 TEST PROCEDURE 

 
The test pressure was increased  at a constant ramp rate until ultimate failure or leakage 
occurred. The pressure time history and maximum pressure was recorded by a precision 
pressure transducer. 

 
4.0 RESULTS 
 

The test results are listed in the following table: 

Sample 
Number 

Test 
Rate Result Figures 

22010074-1 50 psi/s Sample burst, maximum pressure achieved 21,943 psig 2,3 
 

TSSA inspector, Mr. Amir Pourafshar (NB No. 16233), reviewed the test setup, verified the 
entire testing procedure, and signed the “Pressure Test Records” sheet as attached in Appendix 
A. 

  

Infinity Testing Solutions Inc. 

 
Prepared by:  Reviewed by: 
  

 
Deep Shah, Test Technologist 

 

This report refers only to the particular samples provided and is limited by the test and/or 

analysis performed. Similar articles may not be of like quality, and other testing and/or analysis 

methods might give different results.  
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Figures (2 Pages) 
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Figures (Page 1 of 2) 

 

 
 

Figure 1: Sample 22010074-1 test setup 
 
 

 
 

Figure 2: Sample 22010074-1 burst, maximum pressure achieved 21,943 psig 
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Figures (Page 2 of 2) 

 
 

 
 

Figure 3: Sample 22010074-1 test pressure chart 
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APPENDIX A: PRESSURE TEST RECORD SHEET 
 

(1 page)
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