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Tahble 1. Four basic tvpes ol sprinkler svstems (compiled from SFPE 2002)

= - . No of components/
Type Principal components/subsystems subsystems
Wet pipe | Water supply from the main (water tenk); gate valve 1o control water supply 1o the svstem: 5
sysiem alarm valve; piping network; sprinkler heads
Dirv pipe | Water supply from the main (water tank); gate valve 1o control water supply to the svstem; 5
SyElEm drv pipe valve: piping network; sprinkler heads
Deluge Water supply from the main (water tank); main control valve; ¢leéctric sprinkler alarm:; 10
System delupge valve; release valve; smoke detector; thermal detector: control panel; piping net-
work: battery cabinet
Presction | Water supply from the main (water tank); muin control valve; electric sprinkler alarm; 1
Sysiem deluge valve: check valve; air supply; smoke detector; thermal detector; contral panel;
piping network; batery cabinet: closed sprinkler head: system maintaining small fire pres-
sure in the fire network
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Saudi Engineers in the Hajj

Eng. Abdulrahman Saad Alqgarni N "

Saudi engineers play a vital role in ensuring the smooth and safe operation of the
Hajj. They provide a wide range of services, including:

» Designing and constructing the infrastructure for the
Hajj: This includes designing and building the roads,
railways, airports, ports, bridges, and other facilities
that pilgrims use to travel to and around the holy sites.
* Providing technical advice to the government on Hajj
planning and management: This includes advising
on the capacity of the holy sites, the flow of pilgrims,
and the provision of essential services such as water,
sanitation, and healthcare.

» Overseeing the construction and maintenance of the
holy sites: This includes ensuring that the holy sites
are safe and accessible to pilgrims, and that they are
properly maintained.

* Providing engineering support to the security forces:
This includes providing advice on crowd control, traffic
management, and emergency response.

Saudi engineers also play a role in developing
new technologies and solutions to improve the Hajj
experience. For example, they have developed a
system to track the movement of pilgrims, a system to
provide real-time information to pilgrims, and a system
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to improve the efficiency of the transportation system.
The work of Saudi engineers is essential to ensuring the
smooth and safe operation of the Hajj. Their expertise
and dedication help to make the Hajj a safe and fulfilling
experience for millions of pilgrims each year.

Here are some specific examples of Saudi engineers
services in Hajj:

* In 2019, Saudi engineers designed and built a new
railway system that transported over 2 million pilgrims
between Makkah and Madinah.

* In 2022, Saudi engineers developed a new app that
provides pilgrims with real-time information about the
holy sites, transportation, and other services.

» Saudi engineers are also working on developing new
technologies to improve the efficiency of the Hajj, such
as a system to track the movement of pilgrims and a
system to provide real-time information to pilgrims.
The work of Saudi engineers is essential to ensuring the
smooth and safe operation of the Hajj. Their expertise
and dedication help to make the Hajj a safe and fulfilling
experience for millions of pilgrims each year.



is another element in this regard. On the other hand, the
limitation of green areas is an environmental threat.
Therefore, the Neighborhood Unit model represent the correct
civilized model as an alternative to the current models, as
it upgrades the environmental, economic, health, social,
security and traffic levels through:

. Allocating only two lanes in the middle of the
street for the movement of vehicles, with a width of (7m).

. Allocating longitudinal or corner parking spaces
as needed, with a width of (2.5m) for each traffic direction.

. Allocating a walkway with a width of (1.5 m) in
each direction.

. Allocating green, afforestation and playground
areas with a width of (2.5 m) for each direction.

. Narrowing the intersections of the (20 m) streets
with each other by (88%) to force vehicles to reduce speed.
With this design, traffic and safety gains would be obtained
as a result of having a distance of (6.5 m) between vehicles
and the doors of houses which would lead to raising the level
of traffic safety, eliminating run-over accidents, and forcing
vehicles to reduce speeds due to the limited space they
would have (from 80% to 35%).

As for the security gains, having a parking lots in (4m)
distance from the houses helps with clarity of vision,
presence of pedestrians, neighbors> gatherings and
children’s playgrounds in addition to the presence of drivers
at those new areas, and thus reducing crime rates because
the street is busy almost all the day. Besides, social gains
would appear via the presence of walkways, play areas, and
other seating places that restore the good old habits of our
society like daily gatherings and visits among neighbors
in a public place within walking distance. As for the health
benefits, the minimizing of car pollution, having vehicles
away from homes, decreasing vehicles> speed, reducing
asphalt surfaces, increasing green areas, and providing
walkways along streets in both directions would help provide
a healthy environment in every street.

The most prominent economic gain lies in the reduction of
the asphalt surfaces that need maintenance (re-asphalting)
every 15 years on average. On the other hand, the sidewalks
remain many times this period of years without the need for
maintenance, and therefore, municipalities> budgets would
save the maintenance of (45%) of the asphalt surfaces.
Moreover, these budgets would save more if residents were
given the freedom to implement at their own expenses what
they see suitable for them of the mentioned walkways,
parking lots, landscaping areas and playgrounds. The
availability of pedestrian paths would encourage the use
of public transportations because they would ease and
smoothen movement from residential streets to commercial

and main streets, and thus resulting less use of vehicles

that cost drivers a lot in daily trips compared to public
transportation. Finally, the environmental gains would be in
increasing the green area, trees and shrubs at the expense
of the asphalt surfaces which helps in lowering temperatures
and increasing the shade areas.

Some of the Kingdom’s municipalities have already begun
to implement this type of Neighborhoods Units Model. In Al-
Falah area in Riyadh, this model was implemented by Riyadh
Municipality with (thankfully) high technical specifications
under the direct supervision and follow-up of its beloved
Mayor. But, is it possible to generalize this model to all areas
of the city of Riyadh which are more than 200 areas? The
answer is Yes! However, it will take a very long period of time
due to the high cost of this type of development. Therefore,
the residents can be given an opportunity to participate
in this development process through the Municipalities>
adoption of controls and specifications that can be circulated
and distributed to the residents of Riyadh city so that those
who wish to directly apply these ideas in their street or in
front of their houses, can do so.

In conclusion, | am certain that this type of project would
help in improving the level of general health of city residents
and strengthen family ties, which means that Neighborhoods
Units Model is a need and a necessity as well.
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Neighborhoods Units...Need or Just Refining?

Eng. Swailem bin Saleh

Growth in our cities has been already completed to a large extent during recent years,
particularly the infrastructure; and now we have started development works. The pace of
growth was very fast compared to the time period and the size of what has been achieved
in the capital city of Riyadh whose area has become comparable to the size of a country.
Riyadh now is a city with high specifications of roads, bridges, tunnels, gardens, footpaths,
electricity, water, communications and more. The rapid growth is usually accompanied by
some shortcomings that need refining and development in later stages after ensuring that
the main objective of a service has reached its target. For example, residential streets of (20
m) width are very beautiful and the prices of the lands located on them double compared
to others. These streets usually extend from the beginning edge of the residential square
up to its end with a length of nearly a kilometer. But..!

Did you know that the percentage of asphalt surfaces in
these streets is approximately (80%) of their surface, while
the sidewalks and the trees are less than (20%)? This means
that the allocated area to vehicles is four times the area
allocated to pedestrians which make these streets more
like runways tempting drivers to speed up no matter how
careful they are. To count the disadvantages of the current
situation of residential streets, in terms of traffic safety, the
high speeds of vehicles and their vicinity to the entrances of
houses (a vicinity caused by the limited width, only one and a
half meters, of the side pavement including trees) cause run-
over accidents and deprive residents of walking or cycling.
In terms of security, trees and vehicles> parking adjacent to
walls of the houses might be used for climbing and expose
the residents to danger.

With regard to the social aspect, we all remember how the
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small streets in the past used to contribute to strengthening
the relationship between neighbors. In those streets, social
gatherings and events took place in the streets as houses
were relatively small. But now, the run-over accidents are
a result of the speedy vehicles and their closeness to the
entrances of houses. As for health matter, the streets, in their
present condition, have become a repellent environment
due to the lack of safe walkways and limited green areas.
Economically, the asphalt surfaces and their frequent need to
periodic maintenance are costing municipalities a lot taking
into consideration that only (35%) (not 80%) of the asphalt
surfaces are actually needed by vehicles in residential
streets. From environmental perspective, having a polluted
neighborhood is out of question as a result of vehicles> speed
and exhausts close to houses. The intense heat, as a result
of the asphalt layer absorbing heat and blowing it at night,



anticipated loads, reducing the risk of overloading.

2. Protective Devices: Various protective devices
are utilized to prevent and mitigate over and no-
load effects. Overload relays, circuit breakers, and
fuses are employed to detect excessive currents and
interrupt the circuit to protect equipment from damage.
These devices help maintain the system within its safe
operating limits.

3. Advanced Control Strategies: Advanced control
strategies, such as load shedding and demand
response techniques, are implemented to manage the
electrical load and prevent overloading. Load shedding
involves prioritizing critical loads and shedding non-
essential loads during periods of highdemand. Demand
response programs incentivize consumers to adjust
their electricity usage during peak periods, thereby
reducing stress on the network.

4. Voltage Regulation Techniques: Voltage regulation
is crucial to address the effects of no-load conditions.
Automatic Voltage Regulators (AVRs), tap changers,
and reactive power compensation devices, such as
capacitors and inductors, are employed to regulate and
stabilize the voltage levels within acceptable limits.

5. Energy Storage Systems: Energy storage systems,
such as batteries or flywheels, can be utilized to provide
additional power during high-demand periods, thereby
reducing the strain on the network. These systems help

balance the load and maintain system stability.

6. Monitoring, Diagnostics, and Maintenance: Regular
monitoring, diagnostics, and maintenance practices
play a vital role in identifying potential over and no-
load issues. Advanced metering and monitoring
systems provide real-time data on load conditions
and help identify anomalies. Periodic inspections
and maintenance of equipment ensure their optimal
performance and early detection of potential failures.
7. Redundancy and Backup Systems: Installing
redundant components, such as transformers or
generators, and implementing backup power systems
can help mitigate the effects of over and no-load
conditions. These systems provide alternative sources
of power and ensure continuity of electrical supply
during emergencies or system failures.

By combining these methods and technologies,
electrical network operators can effectively manage
and mitigate the over and no-load effects, ensuring
the reliability, stability, and optimal performance of the
system under various load conditions.

Overall, underscores the importance of understanding
and managing over and no-load effects on electrical
network installations. By considering these effects and
implementing appropriate measures, system operators
can enhance the performance, reliability, and longevity
of the network, ensuring optimal operation under
various load conditions.

Ll L] L]
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Mitigation of Load Fluctuation
Methodologies

Abstract:

Over and no-load effects are critical

Eng. Ahmed Gamal Ahmed

considerations in electrical network

installations, as they can have significantimpacts on the performance, stability, and
reliability of the system. A comprehensive overview of the effects of overloading
and no-load conditions on electrical network installations will be clarified.

Overloading:

It occurs when the electrical load exceeds the capacity
of the network infrastructure. This leads to increased
current flows, higher temperatures, and potential
equipment damage. The adverse consequences of
overloading, includes voltage drops, power losses, and
decreased system efficiency. There are several effects
on different components, such as transformers, cables,
and switchgear, it is important to use load management
and capacity planning to mitigate overloading risks.
No-load:

On the other hand, no-load conditions arise when
the electrical load is minimal or non-existent. While
it may seem harmless, no-load operation can have
detrimental effects on the electrical network. There are
several challenges associated with no-load conditions,
including voltage regulation issues, reactive power
problems, and increased system losses. It emphasizes
the significance of maintaining a minimum load to
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ensure proper voltage control and stability.
Furthermore, it is important to study well the suitable
methods and technologies employed to mitigate the
over and no-load effects. Thus, clarifying protective
devices, such as overload relays and circuit breakers,
as well as advanced control strategies and demand
response techniques. Additionally, it is crucial to define
the role of monitoring, diagnostics, and maintenance
practices in identifying and resolving over and no-load
issues.

To mitigate the over and no-load effects on
electrical network installations, several methods and
technologies are employed. Here are some commonly
used approaches:

1. Load Management and Capacity Planning: Effective
load management involves properly assessing the
electrical load requirements and distributing the load
evenly across the network. Capacity planning ensures
that the infrastructure has sufficient capacity to handle




fittings. That mean, that all processes in fabrication,
development and sales must be certified acc. EN ISO
9001 and quality control system must be implemented in
all areas of the production. Regular internal inspection
and testing in laboratory is an essential element for
guaranteeing consistent quality of the final product.
The most important test procedures for thermoplastic
manholes are a part of the following standards includes
the following:

- Ring stiffness test

- Vertical load testing at the finished manhole

- Water Tightness Test

- Stability of manhole bottom structure

- Strength and pull-out-resistance of ladder ad steps

- Impact test at bottom of manhole

- Test of welding joints

- Melt index at finished product

- Testing of mechanical, physical, and thermal
properties of the used material

Some of the quality test done in the facility is shown in picture 4

Picture 4 — Quality control test on final product. Top left — Leakage test, Top Right — Vacuum Test, Bottom Left — Durability test,
Bottom Right — Load Bearing test

Conclusion

HDPE pipes & Manholes for the networks can be
adopted as a new versatile material with properties that
are favorable to the harsh environment like aggressive
soils or in landfills.

Being flexible and weldable, the networks can withstand
the natural soil displacements or earthquakes, even

without disturbing the service. When compared to the
conventional materials, HDPE pipe and manholes
are increasingly used in many parts of the world,
especially in GCC. can be used in creating a new age
of infrastructure that not only last long more than 100
years, but it is a sustainable solution that protects the
environment and improve the life of the population.

Al-Mohandis
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manhole and the bottom. Because of the production
technology used for large diameter manholes (helical
extrusion process) it is possible to produce a tailor-
made design of the shaft regardless of higher loads
close to the bottom area due to radial buckling of
ground water table or other loads.

Important geometric data of wall structure as shown in
picture 2

- Moment of inertia

- Inner section modulus

- Outer section modulus

- Inner wall thickness e1

- Outer wall thickness e7

- Cross section areas

Slleer

Picture 2 — Example of Profile section after designing

The manufacturing or fabrication is done manually by welding of the components which is executed as per DVS

2205 or DVS 2207 as shown in picture 3

Picture 3- Manufacturing of Manholes

If Manholes are affected by ground water (short- or
long-term) the static design must contain a calculation
for buoyancy. The buoyancy safety can be achieved
through different kind of design- shapes. The choice
depends upon the situation at the installation site and
on the final application of the product, by providing

- Anti-floating-collars - either homogenously integrated
by helical-extrusion during production (outside profile)
or afterwards joined by extrusion welding.

- Concrete-ring wall above the extension of the bottom
plate of the manhole

- Negative buoyancy by using double bottom with
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concrete-filling filling procedure at site through re-
sealable opening in the benching

- Anchoring with foundation, where required with steel-
reinforcement

The Negative buoyancy, by using double bottom with
concrete-filling, has the additional advantage, that the
pressure-load by groundwater will be kept away from
inner bottom. The welding joint is not loaded by strain
and bending of the bottom will be avoided.

Quality Control

For manholes fabrication, the same quality standards
have to be considered as in the production of pipes and



engineering. The fabrication of thermoplastic manholes
can be done in different ways of production like blow
moulded, rotational moulding for the smaller sizes that
is less than DN 800, fabricated from helically extruded
profile pipes for the medium and large manholes (DN
800 - DN 4000).

High Density Polyethylene (HDPE) is a sustainable
material and is very popular for its very long service

P53 : 2 o
Picture 1- Installation in Oman & Saudi Arabia

Design and manufacturing
The design of manholes has to always consider the

intended application or in the case of standardized
shape of manholes, the maximum load. Thereby
following parameters influence the design:

- Depth and ground water level

- Soil conditions and proctor density

- Trench (shape and back-filling)

- Traffic load and other external loads

The design follows respective standards and
specifications. Apart from ASTM F1759 the preferred
standard is ATV A127. The calculation is dependent on
the accuracy of the given parameters and values for
the environment and operation. Thermoplastic pipe &
manhole when installed, interacts with the surrounding
soil. Another essential basis of calculation is the proofed
short- term and long-term mechanical properties of the

life of more than 100 years, high resistance to impact,
abrasion, and corrosion. High flexibility and strength
make the product unbreakable thus safe to use in any
harsh environment.

The authors of this report have large experience in
the production and application of plastic pipes and
manholes in various parts of GCC (see picture 1) and
now being manufactured in Saudi Arabia.

used material for the manhole. A detailed calculation
can discover possible savings, but the specific design
rules for the material itself must always be considered.
A design for a rigid material cannot be followed for the
design of the flexible materials.

Often a simpler, better, and more efficient design can
be developed, because of the possibilities in joining
(welding), profiled wall structure, lower weight, high
impact resistance and flexibility. Being lighter in
weight, the manholes can be installed without the use
of any heavy equipment thus saving the installation
costs. Tangential manholes can be designed and
manufactured when the main lines are of larger
diameter without the use of any cone that helps in cost
reduction with the fulfillment of the requirements.

Once the design is done, we obtain the required and
necessary geometric data for the wall structure of the
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Thermoplastic Manholes out of Large
Diameter HDPE Pipes — an Alternative
to Conventional Material

Eng. Mohammed Al-Hashani

Abstract: Municipal networks like sewage or storm water networks play a crucial
role in the water resource cycle, which is essential to have an improved quality of
life for the population. Networks are constantly subjected to several stresses like
physical, chemical etc. due to deficiencies in the design, construction problems or
functional causes, that eventually lead to defects and their malfunction that may
be harmful to the environment that degrade the quality of life.

With the availability of the Thermoplastic Manholes can
replace the conventional material, and prevent from
the environmental damages with a lower maintenance
and a longer life of the infrastructure, which is key to
improved public life and economy.

Introduction

Clay pipes were one of the conventional materials that
was used for the networks in the early days. With the
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materials like Concrete, Ductile Iron were used and
tested throughout the time until new materials like
GRP, PVC & HDPE were introduced in replacing the
conventional material.

Manholes are, beside pipes and fittings, an essential
element of underground pipe-systems. They are used
for maintenance and inspection of sewers, sampling
point or are fixed part of process technology or fluid



The Need for an Advanced Interface Management
Systems for the Upcoming Giga Projects

XXXX
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Eng. Haitham Hikmat Bataineh

In line with what the Kingdom of Saudi Arabia observes of the urban revolution
and giant projects from east to west, the need arises for an efficient and advanced

system for coordinating the interfaces.

And that is due to: Complexity of Giga projects, Multiple stakeholders and their
conflicting interests and Risk of delays and cost overruns. The need for advanced
interface management systems is more important now than ever before.

Giga projects are massive infrastructure and
development projects that aim to transform cities
and entire regions. These projects are worth billions
of dollars and involve multiple stakeholders,
including governments, private companies, and
investors.

Managing Giga projects is no easy feat. These
projects involve complex systems and processes
that require coordination between multiple
stakeholders. Additionally, Giga projects often
face delays, cost overruns, and other unforeseen
challenges

Advanced interface management systems offer
numerous benefits for Giga projects. These

systems can help stakeholders visualize project

progress and identify potential issues before they
become major problems. They can also facilitate
real-time collaboration between stakeholders,
enabling faster decision-making and problem-
solving.

The upcoming Giga projects represent a significant
opportunity for economic growth and social
development. However, managing these projects
requires advanced interface management systems
that can facilitate effective communication and
collaboration between stakeholders.

By leveraging the latest technologies and tools,
advanced interface management systems can
help ensure the success of Giga projects and pave
the way for a brighter future.
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3) Shoving / Corrugation

Shoving is the deflection and bulging of the road surface generally parallel to the direction of traffic, and/or
horizontal displacement of surfacing materials. Shoving is also caused by braking or turning of heavy vehicles.
This could happen due to poor bond between adjacent Asphalt layers, Improper compaction of Subgrade and lack
of confinement on edges of pavement.

Writer: Engr. Muhammad Abubakar (BSc Civil Engineering, MSc Transportation Engineering)
Construction Manager Aljafer Constr Co SCE # 907557
Research Paper: Premature Pavement Failures; Diagnosis & Remedies (Paper ID 162 1st International Conference

on advances in Civil Engineering UET Taxila)
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Types

a) Structural Rutting / Subgrade Rutting

b) Non-Structural Rutting / Mix Rutting

Structural / Sub Grade Rutting: The type of rutting in
which subgrade too exhibit depression and “C” shape
wide and deep channels. In this this type of rutting, ruts
are not only contained in Asphalt layers. Therefore,
maintenance of road is not the solution to counter a
complete overhauling or capacity of road is needed
to be increased by adding more granular layers or

by increasing the thickness / structural capacity of
pavement.

Non-Structural / Mix Rutting: This occurs when rutting
is only contained in Asphalt layers while subgrade
do not rut. This type of rutting usually occurs in
Wearing Course and repairing only surface course
with appropriate mix design can resolve this problem
while Polymer Modified Bitumen (PMB) can be used to
increase the softening point of bitumen in extreme hot
areas where rutting is a common occurrence.

Fig 1: Excessive Rutting in newly laid Asphalt

2) Alligator Cracks

Alligator cracks also referred as crocodile cracks
attributed to its physical appearance. This type of failure
is a most common distress in flexible pavements. These
generally occur due to aging of Asphalt and continuous
temperature cycles resulting in loss of adhesive power
and drying of bitumen. In some cases, where cracks
are not severe bitumen tends to “self-heal” resulting
in disappearance of these cracks especially in warmer
climate. Functional Overlay, Seal Coat or Crack filler
could be applied in this case to avoid further damage.
Sometimes the reason of these cracks is sub surface

movement of underlying layers, due to weak subgrade,
unspecified granular layers, continuous water dripping
| over moisture or inadequate pavement thickness
resulting in pavement deflection when heavy traffic
is opened. In this case only maintenance or treating
surface layer is not a permanent solution therefore,
proper overhauling and complete removal of unspecified
material along with further addition of layers in order to
increase the structural capacity is a permanent solution.
If not treated timely Alligator Cracks gradually turn into
Pot Holes thus consequently resulting in pavement
failure.

Al-Mohandis
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Common Flexible Pavement Failures,
Causes & Remedies

Eng. Muhammad Abubakar

Introduction:

Flexible pavements are constructed from bituminous material and transfer the load
directly to granular layers and subsequently into the subgrade. Flexible pavement
tends to “bend” or “deflect” due to traffic loads as its name predicts its behaviour.

A valuable advantage of flexible pavement is that
it is much cheaper as compared to rigid pavement,
riding quality is also better, more convenient for driver
especially at night as Asphalt reflects less light as
compared to rigid pavement and also it can be opened
for traffic within 24 hrs of completion.

1) Rutting

Rutting is the longitudinal depression present exactly
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below the wheel path in flexible pavements. This
happens due to number of reasons i.e. inappropriate
compaction of HMA, excessive consolidation,
inappropriate Mix design (excessive bitumen / binder),
repeated over loading and sometimes it may happen
due to complex situations i.e. softening point of bitumen
especially in extremely hot areas binder gets softened

resulting in early rutting.



use. If you are buying a new fan, buy energy efficient fans.
Wherever your fan usage is more than 12 hours, replace
them by energy efficient fans, you will get your money
back in 2 years and after that it will be all bonus for you.
TV: Most of the time, we keep the TV and associated
electronic items (Set-up box, Speakers, etc.) on even
when not in use. You may think that this does not
consume a lot of electricity, but it does. Make it a habit
to switch off the TV when you are not watching it.
REFRIGERATORS: Keep the refrigerator away from
the wall by about half feet. Refrigerators throw out heat
and this heat needs to escape. If we do not let the heat
go away, its efficiency reduces. Also, do not keep your
fridge stuffed with lot of food items. In winters, you can
keep the fridge in min cool mode. If some container has
very less food, try to finish it, as the fridge will waste
more energy in keeping the container itself cool.

AC'’s: If you have one or more ACs at home, this is the
item you should focus on the most to save electricity.

g

Ensure that your doors and windows are properly
closed when you use the ACs. Replace the old Air
Conditioner with Energy Efficient Equipment. Switching
on the fan while using the ACs helps you in keeping the
AC at a higher temperature Old ACs use lot of electricity
so better to replace it with new equipment.
REFERENCES

[11 Guide to Electric Load Management by
Anthony J.Pansini, Kenneth D.Smalling,
Pennwellpublications(1988).

[2] Energy Management hand book by Turner, Wayne
C,Lilburn, The Fairmont press(2001).

[31 Handbook of Energy Audits by Albert Thumann,
Fairmount Press, 5th edition(1998)

[4] www.nrea.gov.eg

[51 www.wikipedia.com

[6] http://www.egyptera.org

[7] https://www.amazon.eg

[81 US Government's Energy Star http://www.energystar.gov
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cumulated monthly over a year for the proposed fuel
firing rate to reach boiler temperature to 343 oC and
the original fuel firing rate at current situation to reach
boiler temperature to 350 oC.

Fig(2) showing cumulated fuel
Consumption rates in KG

C. Architecture Case Study.
A University building in Egypt having a huge facade
made of glass, the annual solar heat gain for the fagade
facing the west is found to be 245,000 k/m2 and the
fagade height is 15 meters with a length of 40 meters.
The annual solar gain of the fagade = 245000+(15+40)
= 147 GJ/year
Where 1KWh= 3600KJ
Energy consumed annually = 40833 KWh/year
The coefficient of performance for the Air Condition is
calculated to be 1.9
Energy consumed by Air Condition = 408331.9/
=21491KWh/yr

Cost of Energy per year = 21491+1.4 = 30,087.4 L.E.

If we apply a shading film to the fagade with shading
coefficient of .55 and a warranty period of 25 years.
Reduction in heat gain of fagade=(1-SC)*annual solar
gain = (1-.55)*147= 66.15GJ
Energy consumed after
661500003600/

applying the film=

= 18375 KWh
Energy Consumed by A/C after applying the film =
183759671 =1.9/KWh
Cost of Energy per year after applying the film = 9671+1.4
= 13,5639.5 L.E.
Investment cost:
Cost of film= 50 L.E./m2, Area of Fagade= 15*40=600 m2
= 50+600= 30,000 L.E.
Energy Saving Cost= 30,087.416,547.9 =13,359.5- L.E.
The Simple Payback Period =Investment cost/Energy
Saving Cost

= 30,00016,547.9/ .
= 1.8 years

Fig (3) shows the simple pay back for the monthly savings in energy bill to the cost of shading films used to cover the fagcade of the building

Simple Pay Back in L.E.

Fil
PAar

IV. RECOMMENDATIONS

LIGHTING: Take advantage of sunlight and leave
lights off during the day. Use compact fluorescent
light bulbs in place of conventional incandescent
light bulbs. CFL uses approximately one- fourth the
wattage of an incandescent bulb producing a similar
level of illumination, and they last 8,000 to 10,000
hours. Install motion-detection switches or timers for

outdoor lighting rather than leaving lights on all night.
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Replace incandescent night lights with LED or electro
luminescent lights. Change conventional ballast with
electronic ballast. Many automatic devices can help
in saving energy used in lighting. Consider employing
infrared sensors, motion sensors, automatic timers,
dimmers and solar cells wherever applicable, to switch
On/off lighting circuits.

FANS: As in case of lights, switch off the fans when not in




consumption of electricity was calculated:
Power= 1875+100295,200 =50*2154+W =2952KW
Energy Consumed Yearly= Power*time= 295.2+12+*365
=1292976KWh
=1.3GWh
The proposed solutionto replace the 100W incandescent
lamps for 30W equivalent LED lamps and to replace the
50W incandescent lamps for 9W equivalent LED lamps.
Power after replacement of bulbs=1875+*302154+9+
=75.64KW
Energy Consumed Yearly after replacement of bulbs=
75.64+*12+365= 331303KWh
Difference in Energy=Incandescent -ELED = 1292976-
961673= 331303KWh

Energy Saving Cost=E*cost/KWh = 961673+1.4

Cumulated Monthly Energy (MWh)

— T SsTar — ]

= 1,346,342 L.E.
Cost of new LED lamps: -
1- 30W LED =40 L.E.
2-9WLED = 17 L.E.
3- Installation Costs= 4000 L.E.
Investment cost = 40+1875 + 17*2154 + 4000

= 115,618 L.E.
The payback period = Investment cost / Energy Saving
Cost

=115,6181,346,342/ .

=.086 years = 1 month
Fig (1) shows the differences in energy consumption
cumulated monthly over a year for the proposed LED
lighting system and the current incandescent lighting
system.

Yearly Consumed Fuel {KG)

m
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Fig(1) showing cumulated energy in MWh

B. Mechanical Case Study.

A factory in Egypt having a boiler system with it uses
Thermic fluid as a heating medium to cater the heating
needs of calendar & lamination machines. Thermic
fluid is heated with the help of rice husk/pet coke fired
boiler. Supply temperature of the fluid is 350 degree C
while it returned at a temperature of 332 degree C after
transferring the heat to the machines. Heat requirement
of the machines is in the range of 272- 310 degrees.
After thorough analysis, calculations and discussions
with the production manager, it is recommended to
reduce the range of Thermic fluid temperature by 7 oC
i.e. from 350 oC to 343 oC. this reduction will not affect
functionality of the boilers but it would reduce the rate
of fuel fired in the combustion chamber and result in
immediate savings. The annual fuel usage reduction
and cost savings is as follows:

Fuel Firing rate at 350 oC 8.7kg/min {calculated in Audit}

Fuel Firing rate at 343 oC 7.6kg/min {calculated by Trial}

Reduction in Fuel= 8.71.1 =7.6-kg/min

The boiler works for 18 hours per day 330 days per year

Reduction in Fuel Consumption per year= 1.1*60*18+330
= 392040 kg/year

Cost of Fuel= 3.9 L.E./kg

Savings per year= 392040+3.9=156,956L.E

Investment cost =0 L.E.

The payback period = Investment cost / Energy Saving
Cost

=0.

= 0 years = Immediate Savings

Fig (2) shows the differences in fuel consumption

Al-Mohandis

14



13

News
Article

subsequent kick-off meeting, available facility
documentation is reviewed with facility representatives.
This documentation should include all available
architectural and engineering plans, facility operation
and maintenance procedures and logs, and utility bills
for the previous three years. It should be noted that the
available plans should represent «as-built» rather than
«design» conditions. Otherwise, there may be some
minor discrepancies between the systems evaluated
as part of the audit and those actually installed at the
facility.

Facility Inspection: After a thorough review of the
construction and operating documentation, the major
energy consuming Processes in the facility are further
investigated. Where appropriate, field measurements
are collected to substantiate operating parameters.
Staff Interviews: Subsequent to the facility inspection,
the audit team meets again with the facility staff to
review preliminary findings and the recommendations
being considered. Given that the objective of the
audit is to identify projects that have high value to the
customer, management input at this junction helps
establish the priorities that form the foundation of the
energy audit. In addition, interviews were scheduled
with key representatives designated by the facility as
having information relevant to the energy audit. These
representatives may include major energy consuming
system service and maintenance contractors and utility
representatives.

Utility Analysis: The utility analysis is a detailed review
of energy bills from the previous 12 to 36 months.
This should include all purchased energy, including
electricity, natural gas, and fuel oil, liquefied petroleum
gas (LPG) and purchased steam, as well as any energy
generated on site.

Identify/Evaluate Feasible ECMs: Typically, an energy
audit will uncover both major facility modifications
requiring detailed economic analysis and minor
operation modifications offering simple and/or quick
paybacks. A list of major ECMs is developed for each
of the major energy consuming systems (i.e., envelope,
HVAC, lighting, power, and process). Based upon a final
review of all information and data gathered about the
facility, and based on the reactions obtained from the
facility personnel at the conclusion of the field survey
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review, a finalized list of ECMs (energy conservation
measures) is developed and reviewed with the facility
manager.

Economic Analysis: Data collected during the audit is
processed and analyzed back in our offices. We build
models and simulations with software to reproduce
our field observations and develop a baseline against
which to measure the energy savings potential of ECMs
identified. We then calculate the implementation cost,
energy savings and simple payback for each of the
ECMs being investigated.

Prepare a Report Summarizing Audit Findings: The
results of our findings and recommendations are
summarized in a final report. The report includes
a description of the facilities and their operation, a
discussion of all major energy consuming systems, a
description of all recommended ECMs with their specific
energy impact, implementation costs, benefits and
Payback. The report incorporates a summary of all the
activities and effort performed throughout the project
with specific conclusions and recommendations.
Review Recommendations with Facility Management
A formal presentation of the final recommendations is
presented to facility management to supply them with
sufficient data on benefits and costs to make a decision
on which ECMs to be implemented.

11l. CASE STUDIES

In this section we will have a brief to three case
studies related to energy audit and the way to have
energy savings through many various techniques like
(Electrical, Mechanical & Architecture) solutions to
energy management.

A. Electrical Case Study.
B. Mechanical Case Study.
C. Architecture Case Study.

A. Electrical Case Study.

A hotel building in Egypt has lighting system mainly
utilizes 100W and 50W incandescent lamps. The
lighting levels in the building were measured using lux
meters for compliance with codes the hotel consist of
1875, 100W bulbs and 2154, 50W bulbs which are used
daily for 12 hours approximately, the following yearly



The energy auditing is one of the first task to be
Promoted in the accomplishment of an effective energy
cost control program. An energy audit consists of a
detailed examination of a how facility uses energy,
what the facility pays for that energy, and a finally, a
recommend program for changes in operating practices
or energy consuming.

Equipment that will cost effectively saves money on
energy bills. With new technology and alternative
energy resources now available, this country could
possibly reduce its energy consumption by 50%. If there
were no barriers to implementation but off course, there
are bar risers mostly economical.

Energy auditing is an official method of finding out
the ECO's. It is the official survey/study of the energy
consumption processing/supply aspects related with
of industry or organization. Purpose of energy auditing
is to recommend steps to be taken by management for
improving the energy efficiency, reduce energy cost
and saving the money on the energy bills.

As per energy conservation Act,2001, Energy Audit is
defined as “the verification, monitoring and analysis
of energy including submission of technical report
containing recommendations for improving energy
efficiency with cost benefit analysis and inaction plan
to reduce energy consumption.

Il. METHODS OF ENERGY AUDITING

a) Preliminary energy audit
b) Detailed energy audit.
c) General energy audit

1. Preliminary energy audit:

The preliminary audit alternatively called a simple
audit, screening audit or walk-through audit, is the
simplest and quickest type of audit. It involves minimal
interviews with site operating personnel, a brief review
of facility utility bills and other operating data, and a
walk-through of the facility to become familiar with the
building operation and identify areas of energy waste
or in efficiency. Typically, only major problem areas will
be uncovered during this type of audit.

2. Detailed energy audit

Detailed energy is also called comprehensive audit

or investment grader audit. It expands on the general
energy audit. It covers estimation of energy input
for different processes, collection of past data on
production levels and specific energy consumption.
It is a comprehensive energy audit action plan to be
followed effectively by the industry. In detail audit we
define energy use and losses through a more detailed
review and analysis of equipment, systems, operational
characteristics, and on-site measurements and testing.
3. General energy audit

The general audit alternatively called a mini-audit; site
energy audit or complete site energy audit expands
on the preliminary audit described above by collecting
more detailed information about facility operation
and performing a more detailed evaluation of energy
conservation measures identified.

Utility bills are collected for a 12 to 36 month period
to allow the auditor to evaluate the Facility's energy/
demand rate sstructures and energy usage profiles.
Additional metering of pacific energy consuming
systems is often performed to supplement utility data.
In-depth Interviews with facility operating person el are
conducted to provide a better understanding of major
energy consuming systems as well as insight into
variations in daily and annual energy consumption and
demand .

Interview with key facility person: In this, Meeting is
scheduled withauditorand all key auditing personals the
meeting is focused on Audit objectives, scope of work,
facility rules and regulations, Roles and Responsibilities
of members. In addition to these administrative issues,
the discussion during this meeting seeks to establish:
operating characteristics of the facility, energy system
specifications, operating and maintenance procedures,
preliminary areas of investigation, unusual operating
constraints, anticipated future plant expansions or
changes in product mix, and other concerns related to
facility operations.

Facility Tour: After the initial meeting, a tour of the
facility is arranged to observe the various operations
first hand, focusing on the major energy consuming
systems identified during the interview, including the
architectural, lighting and power, mechanical, and
process energy systems.

Document Review: During the initial visit and

Al-Mohandis
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Energy Audit - Case Studies
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Eng. Fahad Mukhtar
Ahmed

Abstract -Energy audit is a process of checking the way energy is used and
identify areas where wastage can be minimizing if not totally eradicate. Energy
audit consists of several tasks which can be carried out depending on the type of
audit and the function of audited facility. It started with review the historical data of
energy consumption which can be compiled from the electricity bills. These data
is important in order to understand the patterns of energy used and their trend.
After obtaining the information on energy consumption, the next step is to set up
an energy audit program. This program should start with site survey in order to
obtain information on present energy used. The energy utilization such as running
hours of air-conditioning, lighting levels, locations of unnecessary air-conditioning
and lighting due to unoccupied areas, temperature and humidity, chillers/pump
scheduling and setting, efficiencies of equipment’s and machine and the areas of

high energy consumption and the possibility to reduce consumption should be
record for further analysis.

1. INTRODUCTION audit is a testing and analysis of how the enterprises
An energy audit is an inspection, survey and analysis another organization use energy. According to
of energy flow for energy conservation in an industry, national energy conservation laws and regulations for

process to reduce the amount of energy input into the energy, consumption investigation and energy audit
system without negatively affecting the output. Energy management.
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Part Two: Airtightness And Other Tests
The airtightness test, commonly known as a blower
door test, is the second step in an energy audit. By
looking for air leaks within a home or place of business,
an energy auditor will utilize this test to establish how
tightly sealed a building>s envelope is. An air sealing
technique is carried out during an airtightness test. The
auditor will secure the building>s entrance and install a
sizable fan inside.

The testing fan will push internal air outside the
structure, forcing exterior air to enter through any gaps
or breaches. Most auditors employ feathers or incense
to precisely find the breaches even though these air
leaks are frequently detectable with the hand.

Part Three: Energy Efficiency
Improvement Recommendations

The energy auditor will provide you with a
comprehensive list of suggestions for energy efficiency
improvements you may make after evaluating and
testing your residential or commercial facility. Most
of the suggestions will reduce your utility costs if you

follow them.
Why Is An Energy Audit Important?
By regularly implementing new energy-saving

solutions, performing an energy audit guarantees that
you are lowering your carbon footprint and remaining
energy efficient. Here is a short overview of the reasons
why an energy audit is crucial:

Opportunities for energy savings will be found through
an energy audit.

It will assist you in better understanding how much
energy you consume and how to use it.

An energy audit might find electrical, wiring, and
ventilation safety issues, making your house or place
of business safer.

The value of a house, when it is sold, will rise.

You may lower the amount of carbon monoxide
produced in your house or place of business by doing
an energy assessment.

Different Types of Energy Audits?

There are two different kinds of energy audits: a
preliminary energy audit and a full energy audit. Your
demands will determine the type you select.

Initial energy audit: An initial energy audit is merely
a data-gathering exercise that provides an initial

analysis. The auditor frequently carries out This
kind of audit using a walk-through inquiry. An initial
energy audit will be carried out by a qualified energy
auditor using easily accessible data and constrained
diagnostic tools.

An expert auditor conducts a detailed energy audit,
which includes monitoring, analyzing, and verifying
energy use to identify problem areas and provide
solutions for enhancing energy efficiency. Theyll
deliver their research in a thorough technical report
along with recommendations.

What Is an Energy Audit Checklist?

An energy audit checklist is used by both professional
energy auditors and homeowners who choose to do
their audits. This checklist is a written document that
lists all the elements of a house or company that need
to be audited.

You will probably discover the following
categories on your energy audit
checklist:

« illumination

« Electric motors

« Insulation for air leaks

« heated water

« heating systems for residences or businesses

« Cooling mechanisms

« Electronics

* Windows and doors

Al-Mohandis
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Energy Audit — (Save Energy)

What Is an Energy Audit?

Eng. Fahad Mukhtar
Ahmed

A home or business building>s energy efficiency is assessed through an energy
audit. Energy efficiency, expressed simply, is the ability to do a task using less
energy. Yowll receive a thorough assessment of your electricity usage and energy

efficiency from the audit.

The audit report contains crucial details about your energy consumption and
Energy Star rating. You may discover and fix any problems with energy usage
using this information to reduce your electricity expenditures. Before installing a
renewable energy system, it is advisable to do an energy audit.

What Is Done During an Energy Audit?

An energy audit includes review, testing, and efficiency
suggestions.

After the audit is finished, the auditor will give you a
report detailing energy usage, a final energy grade, and
recommendations for home improvements to reduce
energy expenses on energy bills.

Part One: The Assessment

To ascertain your energy usage and issue areas, a
registered energy auditor will visit your residence or
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place of business and do a walkthrough of the inside
and exterior.

They will examine particular components that contribute
to the overall energy efficiency of your house or place
of business while completing their walk-through.

The auditor will examine your insulation levels,
including those in the basement and exterior attic walls,
as well as your heating and cooling systems, or HVAC
system. They will also measure the building>s exterior
and count the number of windows and doors it has.



The impact of demand planning on
your supply chain operations

Eng. Fahd Abdullah
Almusharraf

Based in my experience in managing the supply stream of FMCG products. | would
argue that demand planning is your first trigger when measuring the maturity of
your supply chain. If your demand team is achieving high forecast accuracy versus
actual sales! It means your entity possess true commercial business intelligence
of the industry enforced by solid-long term marketing strategy. Thus, demand
planning will be key enabler effecting your working capital, growth projections,
Return of investment (ROR) and much more outcomes.

As demand planning enthusiast, you would want the
total product volume to be sliced by: (a)channel, (b)
customer, (c)location, (g) brand or shape and any other
subcategory. Demand is layered down to one element
of stock keeping unit (SKU). Finally, whether you are
managing supply Vs demand by produce to stack or
produce to order. Demand compliance foreachSKU is a
terminal KPI of how well is your: raw material sourcing,
Lead time planning, warehouse utilization, production
fill rate, distribution and transportation, shipment and
dispatching... etc. Basically, any composition of your
supply chains.

In this sense, it will be very assuring to be having,
reasonable figures of what to make, when is the right

time to make it, how to make it in the most optimal
way, this will result in flawless, seamless, frictionless
operations. Some of global practices set service level
agreement to meet forecast accuracy as high as 70%.
In conclusion, my working years had taught me that
stable, lean and agile supply plans are structured by
a very well forecast. It is a key formula for which it
effects positively in the overall structure of any supply
chains. Again, it is the first look-out to work with when
dealing manufacturing operations, outsourcing and
brand ownership. Demand planning entity is almost
fixed in any business module or industry. It is crucial in
estimating future sales; growth plans, market sizing, go
to market strategy and future opportunity.

Al-Mohandis
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IX. SUMMARY OF FRAMEWORKS FOR
IMPLEMENTING VE

The following list summaries publications produced
by the academic, practitioner community, government,
professional bodies and influential VM gurus in the form
of guidance notes, standards, manuals, and papers on
the application of VM.

* The Value Management Benchmark: A Good Practice
Framework for Clients and Practitioners, Male et al.,
1998.

« Value Methodology Standard, SAVE International,
1998.

* Australian/New Zealand Standard -
Management: AS/NZS 4183, Joint Technical Committee
OB/6, 1994.

« European Standard - Value Management, European
Committee for Standardization, 2000.

Value

«Value Management Handbook, European Commission,
1995.

« British Standard: Value Management Practical
Guidance to Its Use and Intent, BS EN 12973, 2000.

« Creating Value in Engineering: Design and Practice
Guide, Institution of Civil Engineers, 1996.

« Fact Sheet on Value Management, construction
Industry Board, 1997.

« Value Engineering: The Search for Unnecessary Cost,
The Chartered Institute of Building, Green and Popper,
1990.

*« A SMART Methodology for Value Management, The
Chartered Institute of Building, Green, 1992.

« A Clients’ Guide to Value Management in Construction,
Building Services Research and Information
Association.

*Value Management in Construction: A Practical Guide,
Norton and McElligott, 1999.

Conclusions

« The quality and costs of highway and other public

work sector projects can benefit by the application of
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well elaborated VE methodologies. Specifically, the VE
process provides sound methodology for analyzing the
project objectives and attributes, which, in turn, focuses
the development of alternatives in the value study.

* VE can be used to reduce or avoid excess capital
construction expenditures. VE can play a broader
role to support effective decision making for highway
projects to increase project performance and quality,
balance project objectives, and manage community
expectations.
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lectures have been initiated at the King Saud University
in Riyadh, Saudi Arabia, while there are also plans to
introduce graduate engineering classes at the King
Fahd University of Petroleum and Minerals in Dhahran;
seminars on value engineering have been carried out
also in Kuwait, Bahrain and other areas in the Emirates.
Federal Highway Administration (FHWA) annually
collects information on VE accomplishments achieved
within the Federal-aid Highway Program, including
the projects administered by Federal Lands Highway.
For VE studies conducted during the preconstruction
phase of projects, the FHWA tracks the number
of studies conducted; proposed and implemented
recommendations; and the value of the implemented
recommendations. Additionally, similar information is
compiled for the VE change proposals (VECP) that are
submitted by contractors during the construction of the
projects.

b. Success Stories of Value Engineering Studies
Among many Value Engineering savings determined
and implemented in highway construction projects, the
following typical examples demonstrate some of these
success stories.

Construction of a Highway Bridge near a Flood Control
Project: Figure 5 demonstrates that just by simply
revising the position of the girders, the extra cost for
the function oFacilitate Expansion» was eliminated. The
360-meter-long bridge - already under construction -
included as a basic requirement the possibility of future

Table 4: Summary of Recommendations.

widening. During the value engineering study, carried
out by the contractor, the function cost distribution
showed that the function «Facilitate Expansion» was
one of the highest cost functions of the project. Hence,
the value engineering study focused on this basic high-
cost function and generated the alternate solution
shown in Figure 5 for a savings of $940,000. This saving
was fully documented in a Value Engineering Change
Proposal (VECP), submitted by the contractor to the
Michigan Department of Conservation.

1) Robert Street Improvements *Value Engineering
Study conducted for the Minnesota Department of
Transportation.

2) The subject of the VE Study was TH 952A, Robert
Street Improvements, SP 190884-. The study
was conducted September 102013 ,13-, with the
presentation of findings held September 13, 2013. The
primary objective of the team through application of
the VE Job Plan was to: Department of Conservation.
The VE Recommendations - as shown in Table 4 - are
presented as written by the team during the VE Study.
While they have been edited from the VE report to
correct errors or better clarify the recommendation,
they represent the VE Team's findings during the VE
Study. Table 4 is a summary of all recommendations
generated and their impact to the project.

Figure 5: Highway bridge in Michigan - Positioning of
bridge girders before and after value engineering study
[131.

1dea Description Cost Savings Schedule Savings Performanee
5020 1.2
Use Traffic Barmels M veal o,
Centractor/Business
Weekly Meetings None Nome 30
Relocate Ulilities
First N/ & menths 1%
Risk Mitigation -
Separate Uhility Contract NAQ N/Q 9%,
Innovatr e
Conlracting, N/G & months 1%
50,20
Total M
N = Not quantifighle at this ime
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actually accomplished, or HOW s it proposed to be
accomplished? The answer, expressed as a verb and a
noun, is written in the next block to the right of the scope
line. Asking HOW is continued to the right for each new
function on the diagram until the answer exceeds the
scope of the study. To check the answers to the HOW
questions, the functions answer the question HOW
when read from left to right. If the diagram is read from
right to left, the functions answer the question WHY.
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SCOHPE OF STUDY

Functions connected with a vertical line are those
that happen at the same time as, or are caused by, the
function at the top of the column. This representation
of the functional logic in FAST diagram form provides
understanding the project design rationale and shows
functions that have best opportunities for cost or
performance improvement. Figure 4 depicts the method
of graphically representing this technique.

Wrgpeired
Srremars
Furtin

Figure 4: Fundamentals of FAST Diagram.

VIII.VALUE ENGINEERING IN THE
TRANSPORTATION FIELD

Transportation in all its facets is an area of central
interest to Value Engineering (VE) and benefits by the
full spectrum of the value analysis process. Experience
has shown that transportation facilities can benefit in
both quality and level of service from the systematic
application of value engineering in all its phases. Major
transportation projects have yielded up to 20 percent
of the initial construction costs in VE savings and 2
to 3 percent in collateral annual savings in operation
and maintenance. Governmental authorities which
frequently deal with major development projects,
involving the enormous mobilization of resources
(technical, financial and other), are at the top of the list
of potential clients for value engineering services.

The history of highway development is full of
instances where inspiration has produced noteworthy
contributions to the financial and operational
improvement of highway transportation. Because of
rising costs and unemployment, it was necessary to
provide an opportunity to encourage such inspiration.
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VE was defined as tool that can make things happen. It
is an engineers means to force the development of, and
use of, «bright ideas.». Value Engineering is predicated
on the fact that people spend their money to accomplish
functions rather than simply to obtain ownership. With
today>s well-established concern for our environment,
energy, and rising costs, the functional needs of
safe and efficient accommodation of vehicular and
pedestrian traffic must be carefully and independently
analyzed, so that we may obtain these functions in the
most economical manner, with minimal disturbance to
the environment.

A. Experience Accumulated by VE in Transportation
Projects

Value engineering has been used for a period of
over 35 years by the U.S. Department of Defense,
the U.S. Department of Transportation, the General
Services Ad- ministration, the California Department of
Transportation, the U.S. Federal Highway Administration
(FHWA) and several other American organizations
as well as corresponding agencies in Europe and the
Far East Japan. In the Middle East, value engineering



Table 2: The six sequential phases of VE Job Plan
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Figure 2: Value Study Process Flow Diagram [12].
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VL.TIMING OF VE STUDIES

The timing of VE studies is a controversial issue. The
major alternatives are to have a study at concept
design, 35% design or both [61. All VM authors agree
that the maximum cost reduction potential occurs early
in the briefing/design process. Therefore, VE should be
performed as early as possible to exert its potential for
value enhancement. The potential for saving, as shown
in Figure 3, is much greater when VE is applied earlier.
When VM is used later, the cost required to make any
changes and resistance to chance increase.

Figure 3: Cost reduction potential versus cost to
implement changes.

VIl. FUNCTION ANALYSIS SYSTEM
TECHNIQUE (FAST - DIAGRAM)

In 1964, Mr. Charles W. Bytheway developed a system
for function analysis that has become known as the

Function Analysis System Technique (FAST). Mr.
Bytheway, the Value Engineering and Cost Reduction
Administrator for UNIVAC, was searching for a way
to analyze, in depth, the functions of the Walleye
Missile System. The technique that he devised and
refined was presented by him in 1965 to the Society
of American Value Engineers at their National
Conference in Boston. FAST diagramming has since
been used by Value Engineers throughout the world as
a tool to correctly identify the interrelationship of the
functions under study. As in the case with most Value
Engineering tasks, the development of a FAST diagram
is best accomplished as a team effort. The interplay of
different viewpoints causes deeper thinking about the
subject and, therefore, more thorough investigation [11.
FAST diagram developing required asking the

questions, HOW is the basic function; (verb) (noun),

Al-Mohandis
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* Increasing the function with reduction of cost.

* Increasing the function significantly with slight
addition of cost.

» Decreasing the cost significantly with slight reduction
of function.

VALUE METHODOLOGIES EVOLUTION
Although the difference between VM, VE and Value
analysis (VA) are not very remarkable, even some
professional schools believed they are just the same
technique named differently, the clarification of them
can provide a good understanding of the evolution of
value techniques. This evolution can be traced from
typical definitions of the three terms in literature.

A. Definitions of VM, VE and VA

1) Value management (VM): A proactive, creative,
problem-solving or problem seeking service which
maximizes the functional value of a project by managing
its development from concept to use through structured,
team-oriented exercises which make explicit, and
appraise subsequent decisions, by reference to the
value requirement of the client.

VM is concerned with defining what ‘value’ means to
client within a particular context. This is achieved by
bring the project stakeholders together and producing
a clear statement of the project’'s objectives. Value for
money can then be achieved by ensuring that design
solutions in accordance with the agreed objectives. In
essence, VM is concerned with the ‘what, rather than
‘how’.

2) Value engineering (VE): Value engineering is a
proven management technique using a systematized
approach to seek out the best functional balance
between the cost, reliability, and performance of a
product or project.

3) Value analysis (VA): Value analysis is a philosophy
implemented by the use of a specific set of techniques,
a body of knowledge, and a group of learned skills. It
is an organized creative approach, which has for its
purpose the efficient identification of unnecessary cost,
i.e., cost that provides neither quality nor use nor life nor
appearance nor customer features.

B. The Evolution of VM

While the above definitions provide a distinction
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between VM, VE and VA, it is not correct to perceive
them as three totally different processes. VM in
construction is increasingly being seen as the term
to describe the total process of enhancing value of a
project for the client from concept to occupancy. VE
and VA can be viewed as special cases of the generic
discipline of VM, whose focus is on improving value in
the design and construction stages of a project [11].
VM evolved from the traditional paradigm of VA and VE.
However, VM is not only used to treat hard, static and
unitary problems on tactic level as well as traditional
VA and VE practices, but also used to resolve soft,
dynamic, and multi-faceted problems on strategic level.
It is appropriate to view VA and VE as subsets of the
total VM process (as illustrated in Figure 1).

Figure 1: Evolution of value management.

V. JOB PLAN OF VE

A value study must follow a systematic process - The
Job Plan - which consists of six sequential phases
as indicated in Table 2 below. There are 3 stages to
a value study, the preparatory pre-workshop stage,
the workshop (using the 6-phase job plan) and the
post workshop stage for implementation and follow
up. Figure 2 shows the flow diagram for Value Study
Process [12]. The precise number of stages and the
specific names of these stages in the job plan often vary
but the same general process is always identifiable. The
principles of the value engineering job plan, reflecting
classical research techniques, are generally regarded
to be sound
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and revenues while providing a quality transportation
program.VE is a function-oriented technique that
has proven to be an effective management tool for
achieving improved design, construction, and cost-
effectiveness in transportation program elements. It is
anticipated that the successful implementation of a VE
program will result in additional benefits beyond design
and cost savings; for example, constant updating of
standards and policies, accelerated incorporation of
new materials and construction techniques; employee
enthusiasm from participation in agency decisions;
increased skills obtained from team participation.

Il. VALUE MANAGEMENT VERSUS COST
MANAGEMENT

To distinguish between both value management
and cost management, a brief comparison prepared

to summarize the major differences between them

according to the literature of this issue as shown in
Table 1.

1Il. TERMINOLOGY AND MATHEMATICAL EXPRESSION
OF VALUE

Value is one of the most fundamental concepts in value
techniques. However, value is a term with different
interpretations within different situations. In order to
obtain a clear understanding of the term, the following
paragraphs will examine what value is in the context of
VM and explore its root in economics.

The constituents of economic values in today’'s
economic environment are as following:

* Exchange value

» Esteem value

* Use value

« Cost value

Table 1: Literature Comparison between Value management and Cost Management

Reference Walue Managemek

Cost Management

« Project scope changes are oflen considered.

s Focuscs an the value rather than the cosl.

» Secks o aclieve a batance botwee quality, life
cycle costs and 1onc.

» Secks (o maximize e creative polontial of all
el paTlicipants.

COIEPL.
» Foruses on the cost rather than the valuc.

+ Hals o wrgel cosl, and {inds the design

+ Yields inere cost reductiom withou adversely
] affecting perfonmance.

+ Improve desipn simplificateon, celiakiling,
maintainability and quality.

» Dowran't nibbbe ab cosis to b the ilem "clweaper™.

Allemativedsh meeting all needs Al a [ewer averall fosl

« Mibhles a1 cosis 1o make the ilem "cheaper™.

« Annlyses andtem rom the sindpoint of how 10 redues
the costof the clernenis that make up the item.

« May acarify quality and perfonnoice i redice ool

s Tneorporaies e Cusomers perspective.

4] dotermine prociscly wheoe
»  cost redwclion can be achicved.

» Eslablishes 1he value they place oo cach luncion i

= Have on inward lotus, concenirating on a {iom's
aprationg williul n spoecifie cangiderai of ihe owne
Teeds

I+

b Foeuses on [untiien imalysis which is regarded os the
commersione of VM sindy and the key Factor af Wi,

« Concentraies on making the same item, only

cheaper.
kA senvbce which wlililies struclured funclional analysis . . . .
v . : + A serviee Ihat synibcsis iraditional quantiy
andl mg;gﬂm salving tools and techtiques i a:nn_yin_g. skills w_ilh suuc_lmad cos1 riduction or
(21 Fooplicitly a clienns needs and wans related o bah sublat_:yl||_:m]}¢chn|qucﬁ VRN &
o5t and worth anst [hdasciplindury tensi
(31 »  Looks holistically af the project 3 a whole. = Nomnjor changes to the project acope and

Value can be described as the relationship between
function, quality, and cost. It can also define as the
most cost- effective way to reliably accomplish a
function that will meet the user's needs, desires, and
expectation.

Value = (Function Quality)/Cost

Based on the above equation, value of a product or
service could be theoretically increased either by:

* Increasing the function with the same cost.

« Decreasing the cost with the same function.
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Application of Value Engineering
Methodology in Highway Projects

Eng. Khaled Muhammad Ali .

Value Engineering (VE) is the systematic review of a project, product, or process
to improve performance, quality, and/or life-cycle cost by an independent
multidisciplinary team of specialists. Focusing on the functions that the project,
product, or process must perform sets it apart from other quality improvement or
cost-reduction approaches. A significant problem for all highway agencies is to
meet needs that exceed the finances available to them. In developing countries,
the disparity between required and available funding makes it impossible to
maintain and upgrade current roadways or build new ones. This paper provides
the background and history of VE, key terminology, definitions, and approaches to
VE in construction. It also demonstrates the accumulated experience of VE related
to transportation field and how VE can be utilized in highway projects in both
scientific research and construction fields.

01

INTRODUCTION

For many years in different countries in Europe and
North America, VE has been used to improve highway
projects. It was initially applied during construction,
in the form of Value Engineering Change Proposals
(VECP) to reduce overall construction costs. Many
transportation agencies in these countries now
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recognize that greater benefits can be realized if VE is
introduced earlier in the development of the project. VE
can be used to establish project scope, support effective
decision making, increase project performance and
quality.

Many agencies in different countries recognized the
need for the prudent use of diminishing resources
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