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Piping engineers apply the principles of mathematics, physics and
chemistry to assure the design of pipe systems used to convey liquid or gas
from one location to another. List FIVE (5) spesific task of Piping
Engineer.

(5 marks)

Calculate the Internal Diameter for a 12NPS (DN 300 mm) pipe, schedule
40, the OD and wall thickness are 12.75 inches (324 mm) and 0.406 inches
(10.4 mm) respectively. The reference schedule refers to Table Q1 (b).

(6 marks)

Differentiates between pipe and tube based on piping enginnering.
(4 marks)

In a piping system, expansion joints alternately known as bellows.
Identifies the purpose of expansion joint and describe the functions of
expansion joint shown in Figure Q1 (d).

(5 marks)

In pipeline, traps are one of the important components to support the
functional of the piping system to be more efficient. Identifies the
functions of traps and give THREE (3) examples of traps usually used.

(4 marks)

Steam traps play the important role in maintaining the productivity and
efficiency of steam system. It trap holds back steam and discharges
condensate under varying pressures or loads. Demonstrates the working

principles of thermostatic traps.
(4 marks)

Threaded joints are detachable joints of two or more component parts
either directly connected with each other where it requires forces to
produce and maintain the joining. Identify the functions of THREE (3)
types of threaded joint with schematic diagram.

(6 marks)

Annealing and normalizing process are two most commonly used heat
treatment methods in metallurgy which use a combination of heating and
cooling operation for carbon and low allow steel heat treatment. Compares
temperature range between normalizing, full annealing and spheroidizing
including percentage of carbons.

(6 marks)
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Q3 (a) In piping engineering, there are certain standard codes that need to be
follow while designing or manufacturing any piping system. ASME B31,
Code for Pressure Piping is developed, published, and maintained by the
American Society of Mechanical Engineers (ASME). As a piping
engineer, analyse the scopes of ASME 31.1 (Power Piping codes) and
identify what does the ASME 31.1 covers and not covers.
(3 marks)

(b) The ASME B31 Code for Pressure Piping consists of several individually
published sections. The rules contained in each Section reflect the kinds of
piping installations that the responsible subcommittee had in mind during
development of that section. Outlines the properties of ASME B31.8 for
gas transmission and distribution piping system.

(3 marks)

(c) Steel pipes are long, hollow tubes that are used for a variety of purposes.
The first methods for producing steel pipe were introduced in the early
1800s, and they have steadily evolved into the modern processes that are
used today. Differentiates the working principle between open-hearth
furnace and electric arc furnace.

(6 marks)

(d) Rotary tube piercing, also called roll piercing process, is a hot forming
process that can manufacture long lengths of seamless tube and pipe.
Through the process, compressive forces will be applied to a cylinder that
create internal stresses at the center. Illustrates in details the roll piercing

process and sketch the component involves in the process.
(4 marks)

(e) In the extrusion process, the heated copper or copper alloy billets are
formed into shells by heavy hydraulic presses. Select the proper steps for
seamless pipe production through hot extrusion process system.

(4 marks)
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Q4 (a) Compares the linear motion and rotary valve. Then draw the schematic
diagram.

(4 marks)

(b) Identifies the THREE (3) most common types of flow characteristic of
valves in piping engineering applications and draw the graph particular

percentage
(4 marks)
(c) Compares the characteristic, application , advantages and disadvantages of
valve as follows:-
(1) Ball Valve
(i) Diaphragm Valve
(iii)  Butterfly Valve
(6 marks)
(d) Calculate the longitudinal principle stresses (LDS) and circumferential

principle stress (CPS) in a DN 350, 9.5 mm (NPS 14, 0.375 inch) wall
thickness pipe operating at 8275 kPa (1,200 psig) internal pressure.
(3 marks)

(e) The internal diameter of the galvanized iron pipe is 350 mm while the
thickness is 48.5 mm under pressure of 5 N/mm? shown in Figure Q4(e).
This pipe is used to carry out waste water from the industrial site to water
treatment plantation. Calculate the tangential stress at the inner, middle
(radius = 225 mm) and outer (radius = 175 mm).
(3 marks)

ERBUKA

]

CONFIDENTIAL



BDF 30403

CONFIDENTIAL

Qs (a) Figure Q5 (a) shows the x-t trace measured from a part of a pipeline after
it was struck with a hammer. The effective mass of the pipeline was 20 kg
with undamped natural frequency, ©= 63 rads™', damping factor, @ = 0.8 s™".
Calculate the natural frequency and damping ratio.

(4 marks)

(b) The maximum distance a flame may travel to exit is from the bottom of the
sugar silo to the top (6m) shown in Figure QS5 (b). However, the flame
does not spread in an optimum fashion in a cone and allows just one third
of the cone height to be used instead. Calculate the length to diameter (L/D)
ratio.

(4 marks)

(c) Piping is used for the long distances transport for liquid and gases which
have to fulfill high demands on safety, relialibility and efficiency. Thus,
maintenance department must maintained the piping indefinitely without
leakage. Summarize FOUR (4) guidances of hydrostatic test for leak

detection.
(4 marks)

(d) Non-destructive examination (NDE) are most often referenced by code and
applied to the fabrication and installation of piping components and system.
Compares the NDE working principles includes advantages and
shortcoming based on the techniques as follows:

(1) Ultrasonic Testing.
(i1) Magnetic particles.

(8 marks)

- END OF QUESTION —
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Table Q1 (b) : Pipe Schedule

AN

ArcelorMittal

40 60 xS 80 100 120 140 160 XKSE
e78 FAT |

177 ATy 7 o0
25 am el S5& K] noceT
(] Nk 445 (1= 1 WOy Bdan
<5l < - - -y

3‘56 &BS 283 a?s ®70 e
168 <08 ivm 714 vyd

als 4s g4 738 we | 998
s 554 234 a7a 107 oo
SaE o o us3 sals

Fr : 3 ROGSY
G40 782 Th 113 B g
574 a0 BDE - - amioa
(W R B &% i aun 2 Saray
6.55 453 53 1230 1588 wos st
At T B ET 1227 Tk nys P

A.38 ‘o3 1290 120 15.00 1828 &2 aign 23% anes
a1 1L 1278 1500 (-8 Ll 1540 “ns: Bl ands
it &1 5% £ z t R BE1S 7 5

UL 427 1270 12.4% Jlad 5Hed 20540 I 54D s
3 i - d ' T8

g
®
&
2
g’
(o)
:
=3
a
o
&
g
=
o
=]
L=

T113 1500 1278 TaDs -3.481 Pyl 3135 N ot
12 ehe 1470 a4 1 on nhe alay s

130 I S g 2 S i 4 MR B
4427 1408 12.3¢ pas- o 3203 IE? anoe

Sua | k3 ; ¥ is e
T804 2063 1100 e EERS A AaAL saps arss
Hi SEYe EILS i 440 SOANT j

- 2223 1272 B35 34 9% CERR | aTns sioe :

3 - roshs g a3

17148 24k 12 3ASE Be 202 5237 S5+ aimn

Figure Q1(d) :Types of bellow
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Figure Q4 (e¢): Galvanized iron piping section
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Figure Q5 (a) : x-t trace measured
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Figure Q5 (b) : Building tower sugar silo dimension
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