N/

UNC CHARLOTTE
The WILLIAM STATES LEE COLLEGE of ENGINEERING

Senior Design Project Description

Company Name | Ametek — Controls Southeast Date Submitted | 06/15/2020

Project Title Design and Build of a Scale Model of an | Planned Starting | Fall 2020
Operating Flow and Pressure Device Semester
(AMETEK PD2)

Personnel
Typical teams will have 4-6 students, with engineering disciplines assigned based on the
anticipated Scope of the Project.

Please provide your estimate of staffing in the below table. The Senior Design Committee will
adjust as appropriate based on scope and discipline skills:

Discipline Number Discipline Number
Mechanical 4 Electrical 1
Computer Systems

Other ( )

Company and Project Overview:

AMETEK, Inc. is a leading global manufacturer of electronic instruments and electromechanical
devices with annual sales of approximately $4.0 billion. AMETEK has more than 15,000
colleagues at nearly 150 manufacturing locations around the world. Supporting those operations are
nearly 100 sales and service locations across the United States and in 30 other countries.

Ametek - CSI is a division of Ametek Corporation and is located in Pineville, NC. CSI provides
thermal maintenance systems and specialized process equipment for heating, cooling and control of
liquid/vapor processes in the petrochemical, chemical, and refining industries. CSI does this
through a combination of proprietary products and engineering methods developed over 40+ years
of practice. The flagship products are ControTrace® engineered tracing, ControHeat® jacketing
and SxSeal® Sulfur Traps. As a technology-neutral supplier, CSI evaluates all aspects for each
project to deliver the most optimized heating or process equipment solution available — maximizing
savings for both capital and ongoing operational costs. Some product examples:



http://www.csiheat.com/sites/csi/Uploads/files/CSI/Heating%20Application%20Guide%20160712.pdf
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In oil and gas refining, it is necessary to remove sulfur from the refining stream to comply with
environmental regulations that help to prevent “acid rain”. During the sulfur removal process, it is
necessary to have process equipment that separates the high pressure section of the sulfur recovery
unit from the atmospheric sulfur storage container which can be an in-ground pit or a tank. CSI
provides the refining industry with the widest available choice in sulfur sealing devices through
their patented SxSeal® Product line. Choices are provided for below ground (shown on the left
below) and two above ground (the two right drawings below) devices.
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The above ground SxSeal’s have experienced significant growth in the past 5 years as the features
of the product have led to a market share leading product line. The device shown on the far right of
the above diagram is the SxSeal 2000. This device represents the newest technology in Sulphur
sealing devices and is proprietary to CSI. As the device is newest to the market and uses a novel
technology, it can take time for process engineers and other refinery personnel to understand how
exactly the product works. While this new technology has many advantages over the older units,
the lack of understanding of the mechanics of operation can be a barrier to adopting it. Due to the
high capital investment in the refining industry, very strong concern for safety and desire to avoid
downtime, engineers are reluctant to convert to any technology that they don’t fully understand.
The objective of this project will be to address this knowledge gap in order to facilitate
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understanding of how the SxSeal 2000 operates. This Project is a second phase to a project started
in Fall 2019.

Project Requirements:

The SxSeal 2000 is a mechanical flow control device that allows liquid sulfur to drain from
pressurized refinery equipment but blocks the passage of vapor into the downstream tanks and pits.
These vapors can be highly toxic, so this is an important capability of the device. You can see
more information about this device at: (https://www.csiheat.com/what-we-do/process-
equipment/sxseal-2000-sulfur-trap)

The device is normally 2ft diameter, 4 ft tall, operates at 300°F, with a flow rate of ~10 gpm and a
pressure of ~8 psig. The flow control is accomplished via a float-activated valve mechanism. This
is in the diagram area called “proprietary sealing assemblies”. The operation of the float is based
on a combination of pressure and flow rate.

As mentioned in the Overview, in order to have refineries adopt a new technology, they must
thoroughly understand how it operates. The best way to do this is to actually witness a physical
model in operation. Since the units are large, heavy, very hot and working with a dangerous
substance (sulfur and sulfur vapor) it is difficult to do physical demonstrations for refinery
personnel in their offices or at trade shows. The objective of this project is to create a functioning
table-top model of the SxSeal 2000 that is portable, safe and conveys the operating principles to the
audience. The Phase 1 project created a proof of concept working model and this Phase 2 project
will enhance the design with more features which will result in a demonstration ready unit.

The Phase 2 effort will design enhancements in the mechanical design (numerous improvements
needed) and controls for air and pressure flow to create realistic demonstrations for the 3 modes of
the unit’s operation:

1. Normal Operating Flow
2. No Flow
3. Overpressure event which simulates the devices pressure relief function.

For these modes, the team must design improved fluid and air pressure flow regulation, control and
add digital display capability. The Phase 2 unit must also include new design aspects that allows
the unit to be repeatedly transported safely to international locations. This will include design of 1-
2 Pelican transport cases and re-design of some elements so the unit can take the shock of baggage
handling and be easily assembled, cleaned and disassembled.

Expected Deliverables/Results:

e A table top scale model of a SxSeal 2000 that visually demonstrates the operation of a unit using
water instead of molten sulfur.

e Professional appearance of model suitable for use in a trade show

e Multiple mechanical improvements needed to move beyond a proof of concept to a demonstration


https://www.csiheat.com/what-we-do/process-equipment/sxseal-2000-sulfur-trap
https://www.csiheat.com/what-we-do/process-equipment/sxseal-2000-sulfur-trap
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unit

Pressure and flow rate to be adjustable, digital displays added.

Add artificial fog to lower chamber to simulate sulfur vapor

Sealing mechanism operation to mimic flow results that an operator would see through the upper
site port.

Model to be leak-proof

Model to be able to withstand regular vibration and shock that would be expected in international
shipment and Pelican transport cases to be designed and supplied.

Operators manual written with step-by-step photos which show how to assemble out of the case,
operate, breakdown, clean and store for transport.

Disposition of Deliverables at the End of the Project:

Model to be delivered to CSI after the conclusion of the Expo

List here any specific skills, requirements, specific courses, knowledge needed or suggested (If
none please state none):

Supporter desires design reviews to be at CSI (Pineville, NC) , unless otherwise agreed by CSI,
Faculty Mentor and Student team.

Travel to CSI will be required to witness operation of a full scale unit and understand its operation.




