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Bharat Ratna 
Sir  M. Visvesvaraya

Engineer’s Day
Happy

Science is about knowing,
Engineering is about doing.
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H.E. VIPUL





55th Engineers Day Celebration
At Giwana Hall, Radisson Blu Hotel
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Er. Salihudeen K.M. FIE

Hon. Chairman
The Institution of Engineers (India), Qatar Chapter

On the 15th of September 2023, India is set to 
ignite the celebratory sparks for the 56th 
Engineer's Day, an annual spectacle that 
gleams with historical significance and 
innovative fervour. This auspicious day pays 
homage to the trailblazing Sir Mokshagun-
dam Visvesvaraya, affectionately known as Sir 
MV, whose birth on this very date in 1860 
continues to illuminate the path of engineers 
worldwide. Though Sir MV departed this 
world on April 14, 1962, his enduring legacy 
weaves a captivating tale that demands our 
attention.

As I pen these words, my heart swells with 
pride and a deep sense of privilege. I write to 
you from the heart of the Qatar Chapter in 
Doha, where the last decade has witnessed 
the meteoric rise of Qatar as a global power-
house, eagerly embracing the 2022 FIFA 
World Cup with open arms. In the midst of this 
remarkable progress, the Qatar Chapter of IEI 
is gearing up to host the 56th Engineer's Day 
celebration on the 10th of November 2023.
Our grand festivities will unfold at the splen-
did Sheraton Grand Doha Resort & Conven-
tion Hotel, Doha, Qatar. Here, under the 
desert stars, we shall unveil a technical souve-
nir, a testament to our reverence for the 56th 
Engineer's Day and a tribute to the visionary 
Bharat Ratna, Sir M. Visvesvaraya.

Sir M. Visvesvaraya, the luminary Indian civil 
engineer and statesman, graced the annals of 
history as the 19th Diwan of Mysore from 
1912 to 1919. In 1955, he was adorned with 
the Bharat Ratna, India's highest civilian 
honour. It's worth noting that even during the 
pre-Independence era, under the shadow of 
British rule, Sir MV was knighted as a Knight 
Commander of the British Indian Empire 
(KCIE) by King George V for his remarkable 
contributions to the welfare of the public. His 

legacy transcends borders, with Sri Lanka and 
Tanzania joining India in commemorating his 
birthday as Engineers' Day, a testament to his 
far-reaching impact.

I applaud the unwavering dedication and 
dynamism of our Fellow Members, both past 
and present, who have etched their names in 
the annals of Qatar's engineering fraternity. 
Our path forward is illuminated by the glow of 
ever-advancing technology and the pervasive 
influence of smart engineering across all 
facets of life.

This year, the Engineers' Day theme, "Engi-
neering a Resilient Future: Building Stronger, 
Smarter, Safer," has been handpicked by the 
IEI Headquarters in India. With unwavering 
optimism, I anticipate that discussions 
inspired by this theme will birth exhilarating 
ideas, pioneering developments, and 
untapped opportunities for our budding 
engineers in the years to come. Engineers' 
Day is an ode to the entire engineering 
community, and every engineer in India 
should wear their professional pride as a 
badge of honour.

In this moment, I extend my heartfelt 
gratitude to our well-wishers and sponsors, 
whose unwavering support has transformed 
the Qatar Chapter into a paragon of profes-
sionalism in the heart of Qatar. To all my 
fellow engineers, I offer my warmest congrat-
ulations on this momentous occasion of the 
56th Engineers' Day and wish you boundless 
success in all your endeavours. Together, we 
are charting a unique course toward a 
resilient future—one that is stronger, smarter, 
and safer for all.

B.Tech, MBA, FIE, C.Eng
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As Honorary Secretary of the Qatar Chapter, I 
consider it a privilege to provide a brief introduction 
of The Institution of Engineers (India) and its Qatar 
Chapter and an overview of the activities on this 
historic 56th Engineer’s Day on 10th November, 
2023.
 The Institution of Engineers (India) was 
registered under the Indian Companies Act, 1913 in 
the year 1920 and was formally inaugurated in 1921 
by Lord Chelmsford, the then Viceroy and Governor 
General of India. The Institution of Engineers (India) 
was granted the Royal Charter of Incorporation  by 
His Majesty the King George V of England in 1935, 
“to promote and advance the science, practice and 
business of engineering in all its branches in India”. 
Starting with this humble beginning, The Institution of 
Engineers (India) is now a unique professional body 
and the track record of the Institution has been a 
matter of pride for all engineers.  IEI has bilateral 
agreements with a number of professional societies 
across the globe.

The council of the Institution of the Engineers of India 
established an overseas chapter in the State of 
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Qatar in the Arabian Gulf in July 1991 for the benefit 
of its members residing and practicing engineering 
profession in Qatar. The Qatar Chapter under the 
aegis of the Indian Embassy in Qatar, is registered 
with Indian Business and Professional Council (IBPC) 
and Qatar Financial Centre (QFC). The chapter has 
been rendering excellent professional services to the 
engineering community of Qatar consistently deliver-
ing the objective of the Institution uninterruptedly for 
last 32 years. One of the major activities is the 
regular technical seminars and workshops conduct-
ed for the member engineers in Qatar. It also 
promotes general advancement in engineering and 
technology, provides a platform for technical interac-
tion for continuous professional development of the 
engineering community of Qatar, and reached out 
to collaborate to sign several MOUs with many 
institutions and engineering organizations in Qatar. 
Qatar Chapter has been providing support and 
counseling services to the Engineers in Qatar to 
become Corporate Members, Chartered Engineers 
(C.E) and Professional Engineers (P.E) of the Institu-
tion. Levels of Corporate Memberships are Fellow 
(FIE), Member (MIE), Associate Member (AMIE).

Er. Maheshwaran Thanikaivelu
B.E.Civil, FIE, C.Eng. ( India ), PG. Dip. Materials Mgmt. PMP. CPM - IPMA
Honorary Secretary - Institution of Engineers India- Qatar Chapter

ACTIVITIES OF IEI QATAR CHAPTER

(Established 1920, Incorporated by Royal Charter-1935)
� � � � � �� � � � � � �

(Under the aegis of Embassy of India)  (Licensed with Qatar Financial Center (QFC)



022



023



024



H.E. Shri. Vipul

��� ����� ������� � ���� �� ��

B.E. Mechanical,IEI- FIE (F-1271497),
 C.Eng.,M-ASHRAE, M-ASPE, M-IET

B.E. Mech, MBA,FIE-1247286, IEI Jt. Sec, 
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B.E., FIE, RMP, CEngB.Tech, FIE
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Er. S. Jothibasu MIE

M.Tech, MBA, 
C.Eng MIE-144051-3 

FIE (F-1279110), PMP, MCIOB, MIIQSB.E. (Ag.), M.Tech., M.I.EM.Tech,MIE, PMP, ITIL, FIE B.Tech, MBA, PG(FM), FIE

B.Tech in Mechanical Engg, MIE
AM 187317- 5 

B.Tech in Mechanical Engg, MIE
AM 1773537 

Ashik Koorimannil, B.Tech, DIM, FIE, C.Eng
F-1264016 I 
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Er. ABDULLA POYIL

Er.SREEJITH KARUNAKARAN

Er. REGINA POYIL

Er. ABDUL ZAMEER
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027



028



029



030



031



032



Er. Abdul Zameer Ahamed Sab
PMP, MME-A, FIEI, CEng-IEI, UK, Engr Aust/NZ, IntPE,

MASHRAE, MISHRAE, FIEI, LCI, IBPC
ISHRAE Gen. Secretary, IEI Jt. Secretary 
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Er. Abdul Sathar
B.Sc, P.Eng, FIE, MBA

SDG, Federation of Global Engineers

Decarbonising the planet is one of the goals that countries around the world have set for 2050. To achieve this, 
decarbonising the production of an element like hydrogen, giving rise to green hydrogen, is one of the keys as 
this is currently responsible for more than 2 % of total global CO2 emissions. Find out how this is achieved and 
what its impact will be in the coming decades.

Green Hydrogen:
An alternative that reduces emissions 
and cares for our planet

This technology is based on the generation of 
hydrogen — a universal, light and highly reactive 
fuel — through a chemical process known as elec-
trolysis. This method uses an electrical current to 
separate the hydrogen from the oxygen in water. If 
this electricity is obtained from renewable sources 
we will, therefore, produce energy without emitting 
carbon dioxide into the atmosphere.
As the IEA points out, this method of obtaining 
green hydrogen would save the 830 million tonnes 
of CO2 that are emitted annually when this gas is 
produced using fossil fuels. Likewise, replacing all 
grey hydrogen in the world would require 3,000 
TWh/year from new renewables — equivalent to 
current demand of Europe. However, there are 
some questions about the viability of green hydro-
gen because of its high production cost; reasona-

ble doubts that will disappear as the decarbonisa-
tion of the earth progresses and, consequently, the 
generation of renewable energy becomes cheaper.
Producing green hydrogen by electrolysis from 
renewable sources involves breaking down water 
molecules (H 2O) into oxygen (O 2) and hydrogen 
(H 2).
- The water used in the electrolysis must contain 
salts and minerals to conduct the electricity.
- Two electrodes are immersed in the water and 
connected to a power source and a direct    current 
is applied.
- The dissociation of hydrogen and oxygen 
occurs when the electrodes attract ions with an 
opposite charge to them.
- During the electrolysis, an oxidation-reduction 
reaction occurs due to the effect of the electricity.
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Hydrogen as clean energy
Hydrogen is the most abundant chemical element 
in nature. As noted by the IEA, the global demand 
for hydrogen for use as a fuel has tripled since 
1975 and reached 70 million tonnes a year in 
2018. In addition, green hydrogen is a clean 
energy source that only emits water vapour and 
leaves no residue in the air, unlike coal and oil.
Hydrogen has a long-standing relationship with 
industry. This gas has been used to fuel cars, 
airships and spaceships since the beginning of the 
19th century. The decarbonisation of the world 
economy, a process that cannot be postponed, will 
give hydrogen more prominence. In addition, if its 
production costs fall by 50 % by 2030, as predict-
ed by the World Hydrogen Council, we will 
undoubtedly be looking at one of the fuels of the 
future.

Advantages and disadvan-
tages of green hydrogen
This energy source has pros and cons that we must 
be aware of. Let's go over some of its most import-
ant good points:
• 100 % sustainable: green hydrogen does not 
emit polluting gases either during combustion or 
during production.
• Storable: hydrogen is easy to store, which 
allows it to be used subsequently for other purpos-
es and at times other than immediately after its 
production.
• Versatile: green hydrogen can be transformed 
into electricity or synthetic gas and used for 
commercial, industrial or mobility purposes.
However, green hydrogen also has negative 
aspects that should be borne in mind:
• High cost: energy from renewable sources, 
which are key to generating green hydrogen 
through electrolysis, is more expensive to generate, 
which in turn makes hydrogen more expensive to 
obtain.
• High energy consumption: the production of 
hydrogen in general and green hydrogen in particu-
lar requires more energy than other fuels.
• Safety issues: hydrogen is a highly volatile and 
flammable element and extensive safety measures 
are therefore required to prevent leakage and 
explosions.

Impact of green hydrogen
Hydrogen as a fuel is a reality in countries like the 
United States, Russia, China, France and Germa-
ny. Others like Japan are going even further and 
aspire to become a hydrogen economy. Below we 
explain what the impact will be in the future:

036



IEI Attendance In Various Programs
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IEI Technical Theme Seminar September 2023
Engineering a Resilient Future: Building Stronger, Smarter, Safer
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Principal Engineer - Mechanical

(M-ASHRAE, M-ASPE, M-IET, CEng-FEI,
ISHRAE President Elect Qatar, 

IEI Joint Secretary Qatar).
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Technical Seminar October 2023
Excitation Control of Synchronous Machine
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Abstract
In this work, a novel surface modification strategy was 
developed to modify polyethersulfone membrane substrate 
to create membranes for forward osmosis applications. A 
novel poly(ethylenimine) crosslinked Hexadecafluorodec-
anedioic acid polyelectrolyte was synthesized, followed by 
layer deposition on the surface of an ultrafiltration mem-
brane substrate. While the unmodified membrane was 
negatively charged, this procedure reversed the surface 
charge, leading to a positively charged forward osmo-
sis-nanofiltration membrane. Interestingly, at pH7, the zeta 
potential approached 6.9mV for membrane coated 4.5 as 
compared to the pristine membrane with a zeta potential 
value of approximately −11.0mV. Extensive characteriza-
tion and chemical analyses were carried out to ensure the 
effectiveness of the developed separation layer. The results 
revealed that the poly(ethylenimine) crosslinked Hexadeca-
fluorodecanedioic acid was successfully deposited on the 
polyethersulfone membrane substrate. Preparation condi-
tions, such as curing temperature and time were optimized. 
It was found out that membrane coated with 3.5 bilayers 
and cured at 60°C for one hour exhibited optimal water 
permeability of 21.9 L�m−2�h−1 bar‐1 of and solute 
permeability of 1.66�L�m−2h−1 as compared to the neat 
membrane.

Superior cross-linking assisted layer by layer modification of for-
ward osmosis membranes for brackish water desalination

Dr. Wafa Ali
Texas A&M university
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Technical Seminar January 2023
Lean Implementation in Construction
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Mechanical Engineer
LEED AP, CFPS, MME (A)

What is Sustainability?
Sustainability is based on a simpleprinciple: Everything that we 
need forour survival and well-being depends,either directly or 
indirectly, on ournatural environment. To pursuesustainability is 
to create andmaintain the conditions under whichhumans and 
nature can exist inproductive harmony to supportpresent and 
future generations

The Genesis of Sustainability.
The concept of sustainability as weknow it today, was first 
introduced inthe Brundtland Report, also knownas Our 
Common Future, publishedby the United Nations in 1987. 
Thisreport was the first to recognize thedisastrous environmental 
effects ofeconomic development andglobalization, and aimed to 
providesolutions to problems arising fromrapid industrialization 
and populationgrowth.
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SUSTAINABILITY
TOWARDS A BETTER FUTURE

The
greatest
threat to our
planet
is the belief
that someone
else will 
save it.”
– Robert Swan, Author

“

Er. Imran Kamurudeen



Why Is Sustainability Important?
The National Environmental PolicyAct 
of 1969 committed the UnitedStates to 
sustainability, declaring it anational 
policy “to create andmaintain condi-
tions under whichhumans and 
nature can exist inproductive harmo-
ny, that permitfulfilling the social, 
economic andother requirements of 
present andfuture generations.”

Achieving Sustainable Devel-
opment is the requirement 
oftime :
Many of the challenges facinghu-
manity, such as climate change, 
water scarcity, inequality, andhun-
ger, require a global approachand 
a commitment to sustainabledevel-
opment.

As Mahatma Gandhi once said, " Be the change you want 
to see in the world ." This change must begin with us,and 
here's how we can get started:

Sustainable Building Technology
 Greater energy efficiency is the best way to achieve the 
benefits of sustainability. Sustainable buildingconstruction 
plays a vital role in every stage of development and design. 
Every aspect of the structure, design,materials, and systems 
used to run and maintain the building project must be as 
sustainable and efficient aspossible.

Solar Power
 Harnessing the sun's infinite solar power has been the 
oldest and most utilized form of sustainable technology.En-
couraging residential communities to use solar panels to 
reduce power consumption will help in generatingthe 
dependency on fossil fuels.

Smart Appliances
 It's hard to imagine a time without appliances in our 
modern world. Our natural energy resources primarilypow-
er homes and commercial buildings, necessitating the use 
of smart appliances to achieve energy efficiency.Innovative 
technology emphasizes the installation of energy-saving 
and self-sufficient devices. Intelligenthousehold appliances 

such as refrigerators, microwaves, 
dishwashers, and lighting kits are exam-
ples of suchefficient technology. The 
technology focuses on establishing 
zero-energy homes as well as commerci-
albuildings.

Cool Roofing System
  Sustainable roofs are emerg-
ing green design technology to reflect 
heat and sunlight. They help maintain-
standard room temperatures in 
homes and office spaces by lowering 
heat absorption and thermal 
emittance.The technology uses reflec-
tive paints and unique tiles that 
absorb less heat and reflect away 
most solarradiation. They can 
effectively reduce dependence on the 
air-conditioning system and, in turn, 

mitigate energyuse and decrease green-
house emissions.

Water Efficiency Technologies
 Several water-efficient technologies are a reliable part of 
sustainable construction technologies. Essentially, thetechnol-
ogies encompass the reuse and application of efficient water 
systems. Examples include dual plumbing,greywater reuse, 
rainwater harvesting, and conservation fixtures. The technolo-
gy sufficiently manages watersupply, recycled and used for 
non-potable purposes like washing cars and flushing toilets.

Self-Powered Buildings
 The advancement of self-powered buildings is an art of 
sustainable construction technology since self-poweredbuild-
ings achieve zero-energy construction. It can generate 
sufficient power to support their energy needs andeven direct 
surplus energy into the facility grid. In most cases, wind gener-
ation technology is prevalent inskyscrapers, with wind 
turbines mounted at the rooftops. The constant and heavy air 
currents at higheraltitudes propel the turbine blades, which 
generates the energy requirements for the building.
 We have a responsibility to understand that what we build 
today must endure and improve the lives of futuregenera-
tions. Green buildings and the technology that comes with 
them are aimed at reducing and eventuallyeliminating the 
universal effect of the built environment on our natural 
environment

Imran Kamurudeen is Senior Mechanical Engineer with 19 years of gulf experience and 21years 
of total experience. He has expertise working on LEED and GSAS-related projects and is a LEED 
AP (BD+C)certified individual. He is UPDA & QCD Approved Grade-A Engineer holding CFPS 
Certification from NFPA.

About the Author:
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IEI & Telegu Forum - Health & SafetyManagement in Construction Projects

Excitation Control of Synchronous Machine
IEI Attendance in ISHRAE Qatar Event

January 2023
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TEMPERATURE ANALYSIS OF CONCRETE STRUCTURES 

Part 01 - The Basic Principles 
Part 1 – Synopsis: 
A reliable estimate of the possible induced actions 
in any structure under ambient temperature 
variations is an essentially critical aspect of 
structural design which can be misinterpreted often 
by many engineers. The consequence of such 
ignorance in design can potentially lead to very 
undesirable outcomes ranging from unpleasant 
aesthetics to potentially dangerous downgrading of 
structural member capacities. The primary purpose 
of this article is to provide a better understanding 
about the behavior of reinforced concrete structure 
under induced or ambient temperature effects and 
to provide a systematic method for temperature 
analysis of the structure.  

Part 2 - Reference Design Documents: 
 CIRIA C766 - Control of cracking caused by 
restrained deformation in concrete. (year of 
publication 2018) 
 TR 67 - Movement Restraint and Cracking 
in Concrete Structures. (with Amendment01, 01 
May 2008) 
 ACI 314-19 - Building code requirement of 
structural concrete. (October 2019) 
 ASCE-07-16  - Minium load requirements of 
Buildings and other structures (year of 
publication 2017) 
 QCS 2014 - Qatar Construction Specification 

 
 
 

Part 3 - Temperature Loads: 
The ASCE 7-16 code requires that structures and 
there elements are designed for cumulative effect 
of self-straining forces and contraction or 
expansion effects arising from environmental or 
operational temperature changes, shrinkage, 
moisture changes, creep in component materials, 
movement caused by differential settlement or 
combinations thereof.  
 
Temperature load during construction and 
permanent stage should also be considered in 
analysis and design. The short-term temperature 
variations can be due to either of the following 
effects: 
 

 Daily temperature variation 
 Solar radiation  

 
The daily temperature variation is the rise/ fall 
between peak and low daily temperatures, while the 
solar radiation is the heat imparted on the surface 
of a structure.  

 
Seasonal temperature variation can be calculated 
based on the average temperature values during the 
time of casting concrete and the average 
temperature variations throughout other seasons.  
 
The average value for seasonal temperatures in 
Qatar can be extracted from reliable 
meteorological data or directly measured for a 
specific site. The table below provides a sample of 
such values. 
 
 

Meinhardt (Singapore) Pte Qatar Branch 
3rd Floor, Al Asmakh Tower / Majlis Al Taawon Street 

PO Box 24431 / Westbay, Doha, Qatar 
Office: +974 44117840 / Fax: +974 44117845 

TEMPERATURE ANALYSIS OF
CONCRETER STRUCTURE
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The above values represent the maximum and 
minimum peaks for ambient temperature as 
measured for Doha, Qatar. Given the infrequent and 
short-term nature of these maxima temperatures, it 
would be too conservative to design the global 
structure for the equivalent thermal range derived 
from these peak temperatures. In addition, if the 
primary structure is composed of relatively deep 
concrete elements, the inherent high thermal mass 
would inevitably result in a high thermal lag and 
therefore the average temperature through the 
element will not be highly sensitive to short term 
peaks in the air temperature. 
 
Several temperature record sources for Qatar were 
assessed to determine the appropriate temperature 
ranges and associated strains to be used in the 
calculation of the thermal loads. 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
Source: https://weatherspark.com/y/150272/Average-Weather-
in-Qatar-Year-Round 
 

From the above data it is observed that the lowest 
and highest average temperatures can be taken as  
12 °C and  42 °C respectively. 

Part 4 – Induced Temperature in 
Reinforced Concrete structures due to 
seasonal variation: 
Based on the discussions presented in previous 
section, it will be prudent to design reinforced 
concrete structures for a differential thermal 
temperature derived from mean maximum and 
minimum seasonal temperature values. 

As per QCS 2014 requirements, and best practice, 
the concrete cannot be poured (casted) if its 
temperature rises more than 32 degrees,  hence the 
maximum allowable lower-bound for temperature 
will be 12-32 = - 20 deg. 

Whereas, if the concrete is poured on winter, it will 
experience the maximum average summer 
temperature during its lifetime. Consequently, the 
maximum allowable upper-bound for temperature 
will be 42-12 = + 30 deg. 

Note: The temperature variation on shaded structure will 
be less than above values which can be calculated as per 
actual conditions.   

Part 5 - Behavior of Reinforced Concrete 
Structures due to temperature variation:  
Daily and seasonal temperature variations along 
with shrinkage and creep effects will cause 
dimensional changes to concrete. If the changes are 
restrained, corresponding thermal stresses will 
develop in the members. When temperature rises, it 
will create compression force. Whereas, when 
temperature drops it will create tension force. This 
may lead to cracking in the reinforced concrete 
structures once the resulting tensile stresses 
exceed the tensile strength of the concrete. The 
latter can be calculated based on governing Code 
provisions such as ACI 318-19. 

Part 6 - Influence of long-term shrinkage 
and creep:    
Drying shrinkage strain is a function of the 
migration of water through the hardened concrete 
and therefore develops slowly. When concrete is 
placed, it usually contains more water than required 

Figure 1:Sample Table for Seasonal Temperature Varia�on in 
Doha, Qatar 

Figure 2:Graph of average maximum, minimum temperature 
varia�on Doha, Qatar 
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for full hydration. When concrete is exposed to 
drying condition, both the aggregate and cement 
matrix shrink as water is lost, resulting in an overall 
shrinkage of concrete. The rate of shrinkage 
depends on the ambient humidity, section size and 
tends to decrease with age. The use of good-quality 
aggregate and low water to cement (W/C) ratio will 
reduce the amount of shrinkage developed. 
Although retention of moisture by curing until the 
concrete becomes mature is a generally good 
practice for many reasons, it has little effect on total 
shrinkage, although it tends to delay the onset of 
drying and shrinkage. When concrete is subjected to 
long term stress, it gradually deforms with time. 
This process is called creep. The amount of creep 
depends on ambient humidity, size of the element, 
composition of the concrete, maturity of the 
concrete when load applied and magnitude and 
duration of the loading. The ratio of creep movement 
to initial elastic movement is known as creep 
coefficient.  

Part 7 - Controlling of cracking:  
The principle of controlling the cracking by 
reinforcement are illustrated Fig 03. If concrete 
starts to contract but is restrained (so that 
movement can’t occur), tensile stress will gradually 
build up. When this stress reaches the tensile 
strength of the concrete section, cracks will 
generate. The formation of cracks will tend to 
release the stress, but as contraction continues the 
stress will build up again. If the strength of 
reinforcement is lower than the force resulting in 
the formation of the first crack, it will yield, and all 
future contraction will concentrate at same point so 
that crack will get wider as shown in Fig 03(a). If the 
strength of the reinforcement is more than the 
cracking action, it will remain elastic and as the 
contraction increases, a new crack will form at the 
next weaker cross section. The process then 
continues till enough cracks form to absorb the total 
contraction as shown in Fig 03(b) or the cracks are 
so close together that no further cracks can be 
formed. But this latter situation requires a total 
strain of around 1000µ€, which is not likely to reach 
under normal movements. The crack in the first 
model Fig 03(a) is uncontrolled, while the cracks in 
second model Fig 03(b) are controlled. 

 

 

 

 

 

 

 

 

 

Fig 01 (a) 

 

 

Part 8 - Design Methodology: 
Based on the principles discussed in the previous 
sections, it is evident that reinforced concrete 
members will tend to crack due to thermal and 
shrinkage stresses, and that the occurrence of 
cracking will tend to relieve the stress. However, if 
the member has sufficient reinforcement to 
withstand the induced tensile stresses, it behaves in 
a ductile form with numerous micro cracks.   
 
The recommended tensile stress for reinforced 
concrete members ranges from 0.25  to 
0.62   based on actual reinforcement of the 
structure (The ACI 318-19 code recommends 
providing minimum amount of reinforcement based 
on tensile strength of concrete as calculated from 
0.25 ). 
 
It is important to note that these cracks might lead 
to deformation of the structure, hence it is 
necessary that the deformation of the structure is 
checked and be limited to allowable design values 
under service level loads. 
This can be generally done by either of the 
following methods: 

1. Stiffness modification method 
2. Detailed finite element analysis method  

 
The remaining sections provide a short summary 
on these approaches. 

Figure 3: Response of under-reinforced (a) and sufficiently 
reinforced Concrete structure(b) due to temperature varia�on 
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Part 9 - Stiffness modification method: 
As discussed earlier, the induced thermal stress in 
concrete is based on the level of restraint provided 
to the structure. The corresponding reduced 
stiffness of the member/structure after cracking 
can be calculated based on any reasonable methods 
based on basic principles of mechanics of materials. 
In lieu of a detailed crack analysis, simplified values 
for stiffness modifiers for various members can be 
taken as recommended by the design Code. Table-1 
below shows some recommended values based on 
ACI 318-19 provisions. 
 
 
 
 
 
 
 
 
 
 
 
*The Axial stiffness can be modified as 0.5 to include 
the creep effect which is vital for temperature 
loading  
 
Figure-4. The stiffness modifier recommended by ACI 
code.  

Part 10 - Analysis of Structure using 
Finite element model: 
A separate finite element structural model for the 
member can be developed to analyze the members 
under induced thermal model. Typically, the model 
will consist of a small-scale finite element mesh in 
a commercially popular software such as SAFE® or 
ETABS® or similar software. The analysis can be 
run using an axial stiffness modifier of 0.5 to 
consider the creep effect on slab members. The 
stress on slab can be examined carefully for all load 
combinations including thermal loads to identify the 
locations where the resulting stress values exceed 
the capacity. The stiffness modifier can be further 
reduced to decrease the indued stress on the 
member to limiting values. The stiffness modifier 
can vary from location to location. For example, at 
the free edges there can be less reduction in these 
values (due to possibility of free movement) and can 
be further reduced at restrained boundaries. This 
process is explained in the flow chart diagram 
shown in Figure-4. These crack patterns (stiffness 
modifier pattern) can be replicated over the full 3D 

model to provide a detailed assessment of member 
stresses, deformation and cracking pattern for the 
whole structure. 
 
Note: using spring-type supports to represent the support 
condition may be a preferable option as providing rigid 
support condition would leads to unrealistic stress 
concentration as restrains are infinite under such 
condition. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure-5. The Flow chart for temperature analysis 

Part 11 – Conclusion:  
This paper provides a brief discussion on rational 
methodologies to account for temperature-induced 
actions in reinforced concrete structures. A reliable 
assessment of such stress/deformations is 
essential for the design of such structures and to 
achieve their intended performance during their 
intended lifetime. Understanding the behavior of 
reinforced concrete structures under ambient 
thermal effects and their intrinsic deformation 
characteristics may lead to an optimal design of 
such structures by accounting for the stress-relief 
under resulting cracks and tends to result in 
optimized use of reinforcement.  
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Fabrication And Testing Of
MAGNESIUM COMPOSITE
USING HOT EXTRUSION

Er. Ajmal Rajan
B.E.Mechanical Engineer

Magnesium composites had an increasing devel-
opment in the field of Industrial and biomedical 
applications. The biomedical development of Mag-
nesium composites is concentrated on the mechani-
cal properties, degradation rate and the biosafety to 
human body. This paper is focused on the biomedical 
implants of bone plates with biodegradable Magnesi-
um composites. ZK30 Mg alloy metal matrix 
reinforced with five weight fractions (2,4, 6, 
8,10wt.%) of Tri-calcium phosphate (TCP) [Ca, (Po)l 
have been fabricated using powder metallurgy man-
ufacturing process followed by hot extrusion process 
for amalgamation.

The mechanical properties were investigated using 
Hardness, Density and Porosity, Tensile and compres-
sion tests. The X-ray diffraction (XRD), optical micros-
copy and scanning electron microscopy (SEM) tech-
niques were used for phase identification, microstruc-
ture and surface fracture analysis. The results 
obtained shows that the increased wt.% of TCP parti-
cles diminutions the micro hardness of Mg compos-
ites. However, the ZK30 Mg composite possessed 
higher micro hardness than human cortical bone. 
The density of Mg composite amended with the addi-
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tion of TCP and measurement of porosity outcomes 
in least percentage. Furthermore, the maximum 
ultimate tensile strength was possessed by ZK30 Mg 
alloy while the least was noted for ZK30/10wt%TCP. 
As a result, increasing wt.% of TOCP particles 
reduced the ultimate tensile strength, tensile yield 
strength and elongation of the material. In addition, 
ZK30/Mg alloy shows a higher ultimate compressive 
strength.

The optical microscopy specifies the grain sizes of 
ZK30 Mg composite are refined on addition of TCP 
particles, although minor amount of agglomerations 
observed for 6% TCP and 8%TCP moreover cluster-
ing increased for 10%TCP The XRD patterns clearly 
directs the presence of a matrix phase and reinforce-
ment phases and the absence of new crystalline com-
pounds development between ZK30 Mg alloy and 
TCP particles. The SEM images of tensile specimen 
displays ductile fracture for ZK30 Mg alloy and brittle 
fracture for Mg composite whereas the compressive 
specimen indicates ductile fracture for ZK30 Mg alloy 
and Mg composites. The composite possesses excel-
lent mechanical properties; thereby it can be used for 
biomedical implants of Bone plates.



Er.Samir Pawaskar
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WET AND DRY UTILITY PLANNING
DURING SITE DEVELOPMENT

Er. Mohammed Shamsuddin
Civil Engineer

Wet and dry utility planning is a crucial part of site 
development. As it implies, the process involves the 
design and installation of various systems that provide 
water, gas, electricity, and other core services to whatev-
er’s being developed on the land.
 Coordinating these utilities is critical in ensuring 
they both meet code and align with the progress of the 
overall site plan. This can include identifying the loca-
tion of utility lines and infrastructure, coordinating with 
utility companies, and designing systems to minimize 
the environmental impact of their installation.
Here’s a quick breakdown of wet and dry utility plan-
ning, and what goes into the process before the utilities 
themselves go into the site.

Wet vs. Dry Utilities
 “Wet” and “dry” are terms used to describe two 
types of utilities. As you might imagine, they’re so 
named based on the resource they deal with:
• Wet utilities are systems that involve the use of 
water, such as plumbing, irrigation and stormwater 
management. These systems are used to bring water 
into a building, distribute it throughout the building, and 
then collect and dispose of wastewater. Examples of wet 
utility systems include potable water supply, sanitary 
sewer and storm sewer systems.
• Dry utilities include electrical, telecommunica-
tions and natural gas systems. These systems bring 
power, communication, and fuel into a building, distrib-
ute it throughout and dispose of waste. Examples of dry 

utility systems include electrical power, natural gas, 
telephone, and cable.
It’s important to have consideration and coordination 
between these systems during the construction and 
development process to avoid conflicts and ensure the 
appropriate function of the final product.

Extensive Consideration for Wet Utilities
 Wet utility planning is a critical aspect of site 
development and construction. It’s an extensive process 
to guarantee that the systems are safely and correctly 
laid in place. Here is a brief overview of the steps 
involved in installing wet utility systems:
1. Conduct a site assessment to identify the loca-
tion of existing utility lines and infrastructure, as well as 
any environmental or site-specific considerations that 
may impact the design of the systems.
2. Design of the wet utility system typically includes 
developing detailed maps and specifications for the 
systems, including the location of water supply and 
sewage lines, the size and capacity of the systems, and 
any necessary connections to existing utility lines. The 
design must also consider any local, state, or federal 
codes and regulations that apply to wet utility systems.
3. Monitor the installation of the wet utility 
systems. Close observation is crucial to verify it’s done 
correctly and meets the design’s specifications and 
requirements. This can include testing the systems and 
regular inspections to check that they’re functioning 
correctly.
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Site Logistics for Dry Utilities
 Dry utility planning is straightforward 
compared to wet utility planning. That said, coordi-
nation among the different utilities is key, as they all 
share the same underground space and need to 
be placed in a way that won’t interfere with each 
other’s function. This is where the expertise of a 
professional engineer or a dry utility specialist 
comes in to inspect that the systems are designed 
and installed properly, and are up to code. 
Here is what’s involved in dry utility planning and 
installation:
• Conduct a site assessment.
• Design the systems.
• Obtain permits and approvals.
• Coordinate with other utilities
• Install the dry utility lines and structures.
• Test and inspect all systems to verify that 
they work properly.
• Commission of ownership (when turned 
over to the property owner or developer)

Utility Planning is Essential to Site Development

 One of the main reasons why utility 
planning is so critical is that it must be done early 
in the development process, as the location and 
design of the utility systems can have a major 

impact on the layout and design of the site. 
For example, the location of water and sewage lines 
can impact the location of buildings and other 
structures, and the design of the electrical and natural 
gas systems can affect the energy efficiency of the devel-
opment.
Additionally, utility planning also includes locating 
existing utilities that might be part of the site already, as 
seen in redevelopments or broken lots. This is vital to 
make sure that the new development does not interfere 
with existing utility systems and that installers can 
adequately integrate the existing systems into the new 
construction site.

Utilities Planning Requires a Concerted Approach
 DryUtility planning is a critical aspect of site 
development, as it lays the foundation for the rest of the 
project. It’s essential for the functioning of any building 
or development. A project manager must organize all 
involved parties in the coordination and execution of 
this process. 
A joint approach to utilities is important because it helps 
to confirm that all the relevant stakeholders are working 
together towards a common goal and that the utility 
systems have thoughtful design and installation. This 
approach also helps minimize the development’s 
environmental impact by designing practical water and 
sewage systems and properly managing stormwater, 
among other important considerations.
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Biochemical Engineer
Er. Nabeel Muhammad

Biodiesel from
Waste Vegetable Oil

A Study on Production
and Performance

I. INTRODUCTION
 Bio-diesel is one of the most promising alternate fuel. It is 
produced from vegetable oil using fairly simple chemistry. Pure 
vegetable oil works well as a fuel for Diesel engines itself. 
However, vegetable oil is inherently viscous and cannot be 
burned efficiently at ambient temperatures in modern 
over-the-road vehicles. Conversion to Biodiesel has many 
advantages as it readily mixes with petroleum diesel fuel in any 
ratio , can be used in modern diesel engines with little or no 
modification , also restores lubricity of low-sulfur diesel fuel by 
mixing as little as 1% biodiesel . Bio diesel reduces the 
emissions of Sulfur dioxide by 100%, Soot emissions by 
40-60%, Carbon monoxide by 10-50%, Hydrocarbons by 
10-50%, Nitrous oxide by 5-10%, depending on engine tuning 
and the age of the engine. Therefore it is advisable to produce 
biodiesel from low cost materials like
waste vegetable oil.

II. METHODOLOGY

A. Optimization of process parameters
1. Determination of reaction time

Filled the reactor vessel with 1.5L of oil. Heated the oil in the 
vessel to appropriate temperature. Poured 330 ml of methoxide 
mixture (330ml methanol+3.75g NaOH) into the reactor 
vessel. Collected samples from the reactor at regular intervals 
of time. Amount of the biodiesel produced is noted till it 
becomes constant. Time to get the constant weight is noted.

Abstract - Biodiesel production is an initiative 
that uses waste vegetable oil (WVO) from the 
college food services to produce a clean-burn-
ing. The primary aim of this project is to avoid 
the reuse of vegetable oil which is a carcinogen 
and to produce biodiesel which will power the 
vehicles. Creating biodiesel from waste oil 
makes use of existing waste oil and also reduc-
ing the consumption of non-renewable petro-
leum diesel. Biodiesel use improves air quality 
by producing a drastically lower amount of 
soot, diesel particulate matter, carbon monox-
ide and other elements that are produced by 
petroleum diesel. During this process, WVO is 
mixed with a methanol and KOH solution. The 
lye used is and it acts as a catalyst for the 
reaction. The biodiesel reactor is charged with 
these ingredients and the reaction parameters 
are set, i.e., 650C and 200 rpm agitation 
speed. The biodiesel produced is checked for 
its quality and sent for running generator or 
vehicles. 

103



IV.CONCLUSION
Biodiesel can be used as an alternate fuel in diesel engines either blended with petroleum diesel or in pure form. The 
high flash and fire point (1400C and 1500C respectively) results in poor combustion of fuel in the engines. The 
shortcomings of biodiesel can be overcome by blending biodiesel with petroleum diesel. The blended biodiesel has 
greater efficiency compared to diesel. The biodiesel blend 2:8 has a mechanical efficiency of 78% while the petro-
leum diesel has only 69% efficiency. Thus, blend in the ratio 2:8 drastically increases the engine
performance.

2. Optimization of reaction temperature

 By fixing the amount of catalyst and reaction time 
from the previous experiments, found the optimum 
temperature for the reaction

3. Optimization of agitation speed

 Agitation is an important parameter in the biodiesel 
production. It ensures the proper mixing the reactants. 
Moreover, optimizing the agitation rate helps to reduce 
the power consumption. In this study, the parameterscat-
alyst concentration, reaction time and temperature are 
kept constant.

4. Optimization of catalyst requirement

 The amount of catalyst required plays a vital role in 
the biodiesel production, inadequate catalyst makes the
reaction very slow and too much of it causes the oil to 
saponify. Therefore, an optimum amount of catalyst has
to be taken to carry out a biodiesel reaction.In this study, 
graded amount of NaOH (by weight) were taken to
determine the optimum amount.

B. Process flow chart

C. Analysis of the biodiesel sample

 The biodiesel thus produced is tested for its quality. 
The parameters affecting the quality of biodiesel 
analysed are Colour, pH, Density, Viscosity, Flash and 
Fire point . Also the performance of biodiesel blends 
(2:3, 2:6 and 2:8) were compared with that of petro-
leum diesel. Load test on low speed single cylinder 
diesel engine is being
carried out.

III. RESULTS AND DISCUSSION

The NaOH at different concentration were tested for 
yield. From the it is evident that maximum yield occurred
at 0.5g/1000ml and after 1.5g/1000ml the reaction 
drastically reduces, hence the optimum catalyst concen-
tration is 0.5g/1000ml of oil.
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                               Life safety is a critical aspect of engineer-
ing that focuses on protecting individuals from potential 
hazards and ensuring their well-being in various environ-
ments. In a world where safety is paramount, it is crucial 
that we prioritize the well-being of individuals and take 
proactive measures to protect lives and property from the 
devastating effects of fires. Fire alarm systems play a crucial 
role in safeguarding lives and property by detecting and 
alerting occupants about potential fire incidents.
Fires can occur unexpectedly and spread rapidly, leaving 
little time for escape. However, with the implementation of 
effective fire alarm systems, we can significantly reduce the 
risks associated with fires and ensure the safety of 
occupants in various settings, be it residential, commercial, 
or industrial.
Fire alarm systems serve as the first line of defense, provid-
ing early detection and warning in the event of a fire. These 
systems consist of smoke detectors, heat detectors, fire 
alarms, and emergency notification devices. When a fire is 
detected, the alarm system immediately alerts occupants, 
allowing them to evacuate the premises swiftly and safely.
One of the key benefits of a well-designed fire alarm 
system is its ability to provide early warning. By detecting 
smoke or heat at the earliest stages, the system can initiate 
evacuation procedures and alert emergency services 
promptly. This early response can make a significant 
difference in saving lives and minimizing property damage.
Moreover, modern fire alarm systems are equipped with 
advanced technologies that enhance their effectiveness. 

These include features such as integrated voice evacuation 
systems, which provide clear and concise instructions to 
occupants during an emergency. Additionally, some 
systems can be integrated with other safety systems, such as 
sprinklers and emergency lighting, creating a comprehen-
sive safety network.
However, it is important to note that the installation of a fire 
alarm system is just the first step. Regular maintenance, 
testing, and inspections are crucial to ensure their contin-
ued functionality. Fire alarm systems should be inspected 
by qualified professionals to identify any potential issues 
and ensure compliance with safety standards.
The advancements in fire alarm systems have significantly 
improved their effectiveness in detecting and responding to 
fire incidents. From intelligent systems to wireless technolo-
gy and integration with building management systems, 
these innovations enhance safety, efficiency, and overall 
emergency management. By staying updated with the latest 
developments in fire alarm systems, engineers and building 
owners can ensure the highest level of protection for 
occupants and property. 
In conclusion, life safety and fire alarm systems are essen-
tial components of any building or establishment. They 
provide early detection, warning, and evacuation 
guidance, ultimately saving lives and minimizing property 
damage. By investing in these systems and prioritizing their 
maintenance, we can create safer environments for 
ourselves, our loved ones, and our communities. 

LIFE SAFETY & FIRE ALARM SYSTEMS
IMPORTANCE OF 

Electrical Engineer
Er. Nazeeb Salim

110



111

Er.



112



113

Er.



114



Excitation Control of Synchronous Machine
Webinar-IEI Womens Wing July 2023

Engineering & Entreprenership 

115



116



Er.

117



118



119



120

Qatar Power Construction was established in 1971 to serve 
the power requirements of Qatar. Qatar Power Construction 
is in close association with the development of Qatar as they 
were contracted by the Ministry of Electricity and Water to 

power throughout Qatar .It's major areas of operation 
include generation, transmission and distribution of electric 
power apart from Design, Supply, Installation, Testing & Com-
missioning of Industrial Plants.
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Er. Amal Khan

 The global challenge of reducing 
carbon emissions and combating climate 
change has never been more critical than 
the current situation. Industries around the 
world are under increasing pressure to 
find sustainable solutions to lower their 
environmental footprint. Amidst this urgent 
call for action, mechanical engineers have 
emerged as the unsung heroes, driving 
innovation and leading the charge toward 
a greener, more sustainable future. In this 
article, we shall explore the pivotal role of 
mechanical engineers in industry and their 
contributions to the reduction of carbon 
emissions.

The Unsung Heroes:
Mechanical Engineers and the
Battle Against Carbon Emissions

The Mechanical Engineer's Arsenal:

Energy Efficiency and Optimization:  Mechanical 
engineers are experts in optimizing industrial process-
es and systems to reduce energy consumption. They 
meticulously analyze the efficiency of machinery, 
HVAC systems, and manufacturing processes. By 
identifying inefficiencies and implementing innovative 
solutions, they maximize the use of renewable energy 
sources.

Sustainable Materials and Design:  Selecting 
sustainable materials and designing products for 
reduced environmental impact is a core responsibility 
of mechanical engineers. They work tirelessly on 
developing lightweight materials, recyclable compo-
nents, and eco-friendly manufacturing processes. 
Sustainable product design extends the life cycle of 
products and reduces waste, contributing significantly 
to carbon emission reduction.

B.E. Mechanical Engineer
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Renewable Energy Integration: Mechanical engi-
neers are at the forefront of integrating renewable 
energy sources such as wind, solar, and hydroelectric 
power into industrial processes. They design systems 
that efficiently harness, store, and distribute clean 
energy. By facilitating the adoption of renewables, 
they help industries shift away from fossil fuels and 
reduce their carbon footprint.

Carbon Capture and Sequestration (CCS):  The 
development of CCS technologies is another area 
where mechanical engineers shine. They design and 
maintain equipment for capturing carbon emissions 
from industrial processes and power plants. Ensuring 
the safe and effective storage of captured carbon is a 
crucial step toward a low-carbon future.

Transportation and Vehicle Efficiency:  Mechani-
cal engineers are instrumental in revolutionizing 
transportation. They design fuel-efficient and electric 
vehicles, optimize engine performance, reduce vehi-
cle weight, and improve aerodynamics. Their innova-
tions are driving the shift towards cleaner modes of 
transportation, significantly reducing emissions from 
the transportation sector.

Sustainable Supply Chains:  Optimizing supply 
chain logistics is yet another vital role played by 
mechanical engineers. They analyze data, employ 
modeling techniques, and develop eco-friendly solu-
tions for transportation and distribution. By making 
supply chains more efficient, they help reduce emis-
sions associated with the movement of goods.

Impact on Industry:

Cost Reduction and Profitability: Through ener-
gy-efficient processes and sustainable design, 
mechanical engineers help industries reduce opera-
tional costs. These cost savings translate into 
increased profitability, making sustainability a 
win-win proposition for both businesses and the envi-
ronment.

Regulatory Compliance:  Mechanical engineers 
ensure that industries meet and exceed environmen-
tal regulations. By staying up-to-date with changing 
standards and implementing best practices, they help 
businesses avoid penalties and reputational damage.

Innovation and Competitiveness:  Companies 
that embrace sustainable practices gain a competi-
tive edge in the market. They attract environmentally 
conscious consumers and investors, fostering growth 
and long-term success.

In an era defined by the imperative to reduce carbon 
emissions and confront the existential threat of 
climate change, mechanical engineers stand as 
formidable champions on the frontlines of this global 
battle. Their specialized knowledge and innovative 
approaches in fields such as energy efficiency, 
sustainable design, and the seamless integration of 
renewable energy sources are nothing short of trans-
formative. Their contributions resonate across indus-
tries worldwide, resonating with far-reaching implica-
tions.
Mechanical engineers do not merely play a pivotal 
role in the mitigation of carbon emissions; they are 
architects of a more sustainable and prosperous 

Conclusion:

future for our planet. Their work transcends the realm 
of mere problem-solving; it encapsulates a profound 
commitment to reimagining the way our society func-
tions. By devising more energy-efficient systems and 
pioneering sustainable technologies, they lead us 
towards a world where economic growth and ecolog-
ical preservation can coexist harmoniously.
In essence, mechanical engineers represent not only 
the vanguard of innovation but also the guardians of 
our planet's future. Their contributions extend far 
beyond their technical expertise; they embody a 
shared commitment to a world where environmental 
stewardship and economic prosperity go hand in 
hand. As we navigate the complex challenges of our 
time, it is the work of mechanical engineers that offers 
us a path forward—a path that leads to a more 
sustainable, equitable, and resilient future for all.
Together, we form an interconnected chain in the 
battle against climate change. It is through our com-
bined commitment and collaborative endeavors that 
we can aspire to create a more sustainable and resil-
ient world for current and future generations.
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