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Since 2009, the Partova production and engineering company has been
focused on designing, producing and executing modern architectural
systems. Backed by our experience, equipment, and accumulated
knowledge, today we provide wide-ranging solutions to our customers,
from analyzing solutions, engineered projects to the production process,
from built structures to managing and overseeing their structural
implementation.

Every project is a unique problem and solving it, in addition to experience
and equipment, requires coordination with experts from the various
fields involved with the problem. In this regard, Partova utilizes the
interdisciplinary approach.

Engineering Production Company
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partova
Your Total Solution Provider
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Values

Which values are the foundations for our
work?

« Honesty and trustworthiness

« Systematic execution according to the
schedule

« Combining years of experience with
today's science

« Long-term collaboration with customers
and contractors

« Welcoming challenging designs with open
arms

« Fairness to customers, colleagues, and
competitors

« Valuing sustainability and respecting the
environment



Realizing the Impossible

Partova's customized design and
build can be an exceptional solution
for your project. According to
Partova, the best projects are those
that put our team to the test, and
overcoming design and construction
challenges is where we excel.

Goal

Partova's main goal is to collaborate
with international architects,
engineers, and contractors.
Partnership with those that value
their architectural dreams is our
greatest pride.

Mission

Partova’s mission for each project
is accomplished in three directions:
Assisting contractors to solve the
problem, developing architectural
knowledge about facades and
making them more beautiful and
functional to users. Partoa is
tasked with transferring customers’
desired ideas to unique and
feasible solutions.

Outlook

10 years ago, we were a leader in
implementing glass facade
structures in Iran, and in the
following decade, we will lead the
Middle East in design, production
and implementation of modern
facades. Partova's long-term plan is
to reach international markets and
compete with famous facade
brands.
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2015-16: Continued partnership with European institutes
and companies and representation of the steel and
transparent shell industries.

2017: Started as the Partova production engineering company
utilizing a capable executive team with international

experience.
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2019: Registering the company as a knowledge-based fo
inventing high-tech products.

2020: Launching a new production line in the industrial zone

2018: Cooperation with scientific institutes and foreign and
domestic labs and universities in the construction industry.

in partnership with international investors.
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2008: Started as the Partova production engineering company
utilizing a capable executive team with international experience.

2009: Factory with 15000m#2 area and 5000m#2 foundation
Started producing stair equipment, glass fagade systems,

glass fences, and shading.
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transparent shell industries.

2010-11: Design, modeling, and production of pre-built stairs
under the Ovan and Varas trademarks.
Obtaining international and domestic technical and executive
certificates, such as API, LEED, and TUV NORD.
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2012: Forming the design consultancy group to strength the
design engineering team with an elite and expert workforce.

2013-14: Continued partnership with European institutes
and companies and representation of the steel and
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Before and After Implementation

The Partova Systematic Process

Every architectural project requires a systematic plan, and Partova has
codified a master plan for all its projects. Our engineering consultancy team
provides an independent professional plan that begins with the projects and
accompanies you until launch. The Partova master plan includes engineering
consultancy, design, analysis and modeling, cost estimation, project
management, production, implementation, maintains and rehabilitation.
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The Partova consultancy team is comprised of design and
construction engineers, project managers, cost estimation
experts, and executives who propose numerous designs
according to your project’s requirements and conditions.
Our experts and engineers are graduates of prestigious
universities and have attended international courses in their
respective fields to bring their knowledge up to date. At this
stage, recommendations are proposed to users according
to their demand and the project site. Construction maps
and 2D and 3D plans are presented after selecting the
suitable design method.
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Large companies use the “design assist” management
approach to reduce the project’s inherent dangers. Partoa
also uses this method as the core of its project development
to provide services including systemic design development,
initial calculations and loading, thermal modeling, value
engineering, and realistic rendering and digital 3D models.
The design service process is as follows:

Material selection guidance / Choosing the design system / Initial
engineering / Design optimization / Designing and analyzing
equipment and connections / Comparison with other similar
projects in the field
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Price is directly correlated with project quality and execution.
Partova utilizes steel equipment production workshops and
direct relations with domestic and overseas glass producers
to recommend the most optimal budget. Our expert-trained
budget specification team has extensive experience in

estimating the cost for complex structures. The service cost
estimation process is as follows:

Contract selection / Value engineering / Price analysis / Measurement
and estimation / Cost estimation/ Provision of statement
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The multidimensional nature of the construction industry, and
construction projects and its numerous variables and complex-
ity requires multi-faceted coordination and supervision.
Partova's engineers and managers use project management
software such as MSP, delay analysis, and build information
modeling (BIM) to schedule and manage projects from
design to launch. The nature of project management in
Partova is based on the PMBOK standard. We can
provide professional project management services
and consultations in the following fields:

Codifying project statute / Managing project beneficiaries’ expectation/
Codifying project explanation and services / Schedule and development
consultation / Codifying project schedule / Construction management
with specialized MSP management software and build information
modeling (BIM) / Human resource management / Project risk
management / Managing equipment storage in the workshop /
Project planning and procurement / Universal management of the
project's changes / Managing construction contract differences
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With 15000 m"2 of area and 5000m*2 foundation, the
Partova production workshop utilizes the latest technology
for producing equipment for the construction industry and
relies on fully automated equipment for cutting, laser, and
molding to create advanced and complex designs. All
processes are handled by trained staff, and equipment and
material quality is controlled by experienced engineers and
inspectors. Our widespread scientific and commercial ties
with other companies and producers in this industry around
the world have enabled us to attract trade partners and
represent international companies for supplying proprietary
components. Our international relationships and experience
will strengthen us in servicing you. The production services
process is explained as follows:

Designing construction plans / Producing the project's required
components / Supplying proprietary equipment through relations
with international companies / Providing the necessary means for
system installation and launch / Lab and field tests / Constant
product and factory equipment inspection
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Partova has developed its construction and executive
operations and utilizes expert-trained executive teams and
up to date technical knowledge to deliver project in the
shortest time and the lowest cost. All civil and coordination
operations are scheduled between various executive
teams, including the Partoa project management team. We
believe that a successful implementation of projects in
planned conditions requires innovative onsite solutions. To
facilitate this process, we are constantly investing in out
machinery and factories and updating to a wide range of
the latest equipment, from specialized robotic mini-cranes
to our 20-ton cranes with trained operators. Partova utilizes
safety experts (HSE) and advanced equipment to reduce
the dangers of transferring glass panes at heights and
achieve faster implementation and reduced operational
costs.The operational process is as follows:

Inspecting and checking the plan site / Establishing and
equipping the workshop / Supplying components and equipment
for installation and operation /Installing and operating equipment
and connection / constant workshop monitoring and control by
safety experts / Presenting operational reports / Constant project
inspection.
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Supporting and providing post-operation services to satisfy
you is an important goal for Partova. Hence, our support
team stands ready to provide any post-operation services,
diagnosis and repair in case of issues. Partova provides
comprehensive services for improving building facade,
which are designed by our engineers so as to improve
building performance, energy efficiency, and safety. Our
universal approach includes objective inspection, evaluating
the building facade after the operation, and specifying the
optimization method for fixing building shortfalls and
weaknesses. The following actions are taken in this regard:

Detecting system defects and performing field tests to present
accurate reports / Repair and maintenance planning / Presenting
solutions for reducing damages / Structure repair consultation /
presenting “modification and repair” reports / Presenting final
performance improvement reports
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» Modeling and computational analysis ensures users that they are
benefiting from a well-engineered system.

o Time and cost analysis at every stage of the project using simulation
software alongside delay analysis and universal project management

¢ Selecting the optimal management method for faster construction,
even for complex projects

 Direct and unmediated communication with international steel and
glass producers, thereby reducing equipment supply costs

» Selecting the best system for every project using value estimation
methods and value engineering

» Safe, standard, sustainable, and environmentally friendly design

e Optimizing energy consumption in transparent architectural projects

¢ Using the “design assistant” method for providing engineering consultancy
1o contractors

» Reduced operational costs due to using the structural system suitable
for the project site

o Executing large-scale projects using the most capable, fully-automated
equipment alongside pre-built structures for implementing transparent
architectural projects
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Spider Engineering

The Partova engineering production company improves its transparent
architecture performance by providing solutions for every section of the
master plan.




spider engineering
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Facade detail design / Systematic design / Parametric modeling / Build information modeling (BIM)
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Structural analysis / Seismic analysis / Corrosion and abrasion analysis / Thermal analysis / Dew point and vapor-transfer
analysis / Wind tunnel test / Thermal adaption performance / Finite element analysis
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Supplying components / Implementing complex structures / Implementing large-scale projects / Efficient workforce
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Partova can provide various facade and structure detail design services.
The standard design package helps architects be more thorough in their
design, and helps technicians carry out the construction operations
according to the executive plan.

These designs include displaying equipment specifications and geometry,
construction method, altitude codes, and construction maps.

The general advantages of this approach include reduced costs and
project execution times, and project design quality and stability, even in
case of substitute technicians.
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Systematic Design

Designing customized and standard products requires complete information with regards to material, construction
technology, connection methods, and their application. The results and outcome of facade design depends on
years of experience and knowledge on infrastructure, providing a cost-effective product, and presenting
solutions in customized facade design systems.

Market-oriented systematic design not only provides a precise concept and design, but can be used in parts of
industrial design, structural modeling, and thermal analysis. These files are produced by Partova in DAC and 3D
MAX formats.
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Parametric Modeling

Parametric modeling was initially used for modeling aircraft and cars.
Partova uses this technology to assess complex facade designs.
Parametric design techniques define ideation tools for the optimization
process and realize the architectural outlook. After optimization, the
facade model is combined with smart parametric modules. Actual build
information is given within these adaptive modules, which are designed
according to facade specifications, to complete the project and install
the final facade. This information is linked with the design model and
automatically controls the analysis.
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Build Information Modeling (BIM)

Partova regards build information modeling (BIM) as a process that
empowers architects to digitally simulate their designs and manage all
the information related to an architectural project.

While CAD systems build 2D and 3D models, BIM systems also include
the fourth (time) and the fifth (costs) dimensions. Alongside these
advantages, such analysis can also calculate the light entering and
thermal acoustics.

BIM can be a common language for facade engineering designers,
engineers and contractors that allows for discussing the details and
quality of the structure. Partoa utilizes BIM-enabled software to model
and manage time and costs alongside other construction aspects.
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Structural
Analysis

Structural engineering is an
important skill in building facade
design for providing the best price
to costumers and ensuring them
that the facade is built is in
accordance with the latest
structural analysis. Computational
modeling performed by Partova's
engineers and analyzers ensures
that all projects are analyzed
scientifically and reduces costs.
Technological advancements
motivate architects to design
more complex facades.
Computational analysis makes
analyzing projects more scientific.
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Seismic
Analysis

Partova can analyze seismic activity and provide the results to contractor
as modeling files. Spider facades are loaded and analyzed according to
the ECSA standard. Higher level facades are analyzed using non-linear
dynamics or time history. Furthermore, the design is in accordance with
the facade's function and serviceability and the project site.
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Galvanic Angde CP Iccp Corrosion Rate Tools

About

Design Calculation for iImpressed Current Cathodic Protection of Buried Pipelines

Chent:  ABC Ol and Gas Company

Project:  XYZ Oil and Gas Pipeline Cathodic Protecion

Design Life, yis 20 Soil Resistivity, Ducm

Pipe Steel Grade AP| X685 Coating Type

Stesl Respertvity, Om 1.850e-007 Conting Resictance, (b m2

Fipeling Longth, km  1.070.000 Coating Breakdawn Factor

Pipe 0D, m 0752 Design Current Density, maA/m2
Pipe Wall Thickness, mm °.00 Tutal Surface Area
Fipe Linear Rpsictance B.689e-6 0/m TP Camrent Requined

1. Tatal CP Current Based on the Specified Design Current Density

Natural Cofrosion Potential, ViCSE)

v Minismum Prataetion Potential, V(CSE)

Manimum Pratection Potential, ViCSE)

10% Attenuation constant
0100 Current from E-Logl Test? ¥es

36.000

2,561,466 m2 Enter current [A) if Yes

256147 A This option can be used for what-f senarios

2564 £P Current per Station 154

721185 fm

~

2 Calculatian of 3 dan

©ne Way of An Infinite Pipeline

Oz Way To A Mid-Point Between 2 Drain Points

Frotected Length One Side m
Protection Current One Side A

Resulting Current Density  mA/m2

Protected Length One Side m
Protection Current One Side L]

Reruiting Current Density

3. Number of Stations

Mo of Stations Required Logated at

Spaced st

25,700 m
No of Stations Required 53,700 m

Tatal No of Statians

from pipe end
@long thz pipeline

e Way To MickPoint Between 2 Drain Paints v

Potential Attenuation, V (CSE)

L —

B.000 16,000 24.000 32000 40,000
Fipelne Length from Drain Point, m

Current Attenuation, A

000 15000 24000 32000
Pipeline Length from Drain Point, m

Corrosion
and Abrasion
Analysis

Although materials corrode and
abrade under external conditions
due to many reasons, a suitable
cover can prevent corrosion and
abrasion. A decade of experience
in field and laboratory tests and
observing the material that have
encountered problems enables
Partova to provide a fitting
solution in the form of coating and
anticorrosive material. Neutral
silicon, anticorrosive connections,
and acid-resistant interlayering
can prevent corrosion and
abrasion.

4, Selection of CF Current |per stabien) Besed o
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Thermal
Analysis

Partova is able to perform thermal
analyses according to international
standards, such as NE. Thermal
capacity calculations (U-VALVE),
thermal exchange, and risk
assessment are considered in
project analysis. Thermal analysis
calculates the temperature and
heat transfer from the internal
environment to the outside or vice
versa. These calculations include
frame thermal evaluation and
measuring the U-VALVE in part or
in whole of the building shell.
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Dew Point and
Vapor Analysis

Thermal exchange analysis is important for reducing risk in the design
process. Partova obtains all secondary seams through structural calculations.
The dimensions and thickness of these seams mostly depends on the
dimensions of the glass, the silicon cohesive bond, and proof load
pressure. Selecting the correct dew point according to international
standards can greatly help control the tensions caused by glass and
seam thermal expansion.

|| WWW.PARTOVACO.COM



Pl wdige

b Jigi pialejl

18 Llg3 0 To5 b S g3 i el
sl piy glalhas jl el s
Slewy yi0 4] 30) b yaasli gl 695
Shbl L g) yo |y 3 )li) Lilgl (50 9
(S Sy BAS Ginpplaisle
vl ] >hb b dijo L b)e
Sin puliio b 85y S ) a0
Gy )3 (4295 B (92 By
s 63l jl eslaiuwl L WlgS (o0
Gl @ b Pyi )l exel vy
plio 53 35 ) e sl ()l
(i) (A0S (sl (e
BREL (552355 bLilTgily. s
P (i Olibsd dwwyo)
S Jitens OlununliSy g ualSl
e &S 1> phal )3 3b Jig5 Jolis

aanl Sy sy (g1 Jao (2!

i e R

}‘\

Wind Tunnel
Analysis

The Partova wind tunnel analysis
can reduce the inaccuracies
caused by the errors of theoretical
methods to zero and predict the
wind behavior facing and
surrounding the building to reduce
risks related to design costs.
Significant savings can be
achieved in large-scale projects
through using the data obtained
from the wind tunnel to determine
the coating (cover) load instead of
code-based evaluation. Partoa is
closely affiliated with BRE (British
Research Institute) in Britain and
has substantial independent
infrastructure in Iran, including a
wind tunnel for evaluating very
large models.
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Thermal Adaption
Performance

The structure’s environmental performance depends on the energy used
inside the building and facade heat transfer and absorption. The universal
facade engineering approach and building serviceability are important
factors for sustainable buildings that require very low energy for creating
the environmental conditions suitable for residence.

Partova actively prioritizes the external facade’s thermal performance.
Our spider systems use double-glazing low-radiation glasses with clamp
connection as the ideal approach for increasing glass facade efficiency.
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Finite Element
Analysis

Computational fluid dynamics
(CFD) is a useful tool for predicting
air flow, especially for internal
conditions like air conditioning.
CFD analysis is less useful for
external wind conditions in parts
where intense air flows are
created; but can be a useful
supplementary tool for wind
tunnel tests (especially for
complex geometries with features
that cannot be modeled in simple
detail.)
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Producing
Transparent
Shell Equipment

Using modern machinery for
producing pre-built and structural
components for the facade
systems industry has enabled
Partova to become the biggest
producer of transparent shell
equipment in Iran, such as Mullion
connections and components, fix
points and plate brackets, spigot,
tarnazm, and others. Cutting and
laser equipment are directly
supplied by Wyoming Laser, which
is a large producer of such
equipment in accordance with the
BS EN I1SO 11553-1:2008 and PD
IEC/TR 60825-13:2006 safety and
production requirements.
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Executing
Complex Projects

Architects’ imaginations and ideas
cannot be realized without an
adaptable facade system. Partova
gives its architects the freedom to
create diverse and complex
facades. Partoa factory's utilizes
modern 3D models with the
RHINO software, structural
analysis, and advanced tools for
producing factory equipment, to
create beautiful and creative
facades.
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Executing
Large-Scale
Projects

Technological advancements in the
construction and materials industry
enable us to build larger-scale
structures. The Partova factory is
able to adapt to any plans for
producing a large number of
components to be used in large
projects. Partova systematically
implements large-scale projects
using the most capable fully-auto-
mated equipment alongside pre-built
structures for implementing
transparent architectural systems
and has sped up the implementation
of large-scale projects using
fully-automated taluses and

10-ton elevators. Our spider facade
systems can be implemented in
tall structures while following
safety standards.
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An Efficient
Workforce

A coherently managed company =
requires experienced and trained R CERTIFICATE
engineers to execute its projects A
according to international standards.
In this regard, Partova has had
continued partnerships with
European and American companies
such as Stella, Glasscon, Sadeyv,
and institutes to improve the
knowledge of its workforce and
receive international degrees.
Partova has strived to have an
active presence in most regional
courses and workshops on
transparent architecture to keep
the technical and scientific
knowledge of its workforce up to
date.
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Office zip code: 3416684195 - Factory zip code: 3415759781
Office: Tehran- Qazvin old Road, Haft Sangan Town Entrance. Phone No:+98 28 33 29 27 70 -3
Factory: Tehran- Qazvin Highway, Qazvin, after the Barajin Tourism area. Phone No: +98 28 33 34 92 41 -2

www.partova.co partovaco G info@partova.co o ar.partovaco +98 9398443503
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