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Abstract

Liquid carry-over can cause foaming and reduced equipment capacity in downstream
absorption processes. In processing plants, the vessels known as separators are essential for
efficiently removing liquid droplets from the gas phase. Inadequate separator performance can
lead to hydrocarbon liquids entering absorption towers as carried-over liquids, leading to the
aforementioned issues. Key factors, such as improper design, damage of vessel internals, or
excessive flow rates, can enhance liquid carry-over and reduce separator efficiency. This study
utilized the carry-over correlations setup option in Aspen HYSYS v.11 software. It aimed to
examine the performance of four industrial three-phase horizontal separators, namely Alpha,
Bravo #1, Bravo #2, and Charlie. These separators are located parallelly upstream of the gas
sweetening tower in the Khor Mor gas-condensate processing plant. The investigation focused
specifically on the liquid droplet size distribution in the gas product and gas/liquid separation
efficiency at their current and future operating conditions. The simulation results showed that
Alpha and Bravo #2 separators were unable to remove all liquid droplets within the specified
size and achieve the required efficiency in both current and future operating conditions, with
and without the mist extractor device. In contrast, Bravo #1 and Charlie separators were
effective in eliminating all the liquid droplets within the specified size from the gas phase and
attaining the required efficiency in future operating conditions. Afterwards, the impact of
several vessel structural and operational parameters on the carried-over liquid mass flow rate
and vessel gas/liquid separation efficiency was determined and analyzed. Furthermore, to
control the liquid carry-over and subsequently enhance the efficiency of the Alpha and Bravo #2
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separators, this research used Arnold-Stewart semiempirical procedure to redesign both

mentioned vessels. Lastly, a new design concept, referred to as the "smart separator," is

recommended for Alpha and Bravo #2 under both current and future operating conditions. The

smart design demonstrated a notable increase in the gas/liquid separation efficiency of the

Alpha separator, achieving an improvement of 31.11% under current conditions and 77.65%

under future conditions. Similarly, under both current and future conditions, the smart design
of Bravo #2 separator yielded an enhancement of 21.31% and 28.23%, respectively. These
results reveal that smart design could be considered as an optimum design that can control

liquid carry-over and keep its efficiency high, even if the vessel inlet flow rate increases with

time and subsequently prevent foaming phenomena that happen in its downstream processes

due to carried-over liquids.
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About Soran University

Soran University (SUN) is located in the city of Soran, which is about a two-hour drive north-east
of Erbil (Arbil, Hewlér), the capital of the Kurdistan Region of Irag (KRIQ). The city is flanked by
the famous Korek, Zozik, Henderén, and Biradost mountains. The medieval mountain village of

Rewandiz (Rawanduz, 3l ) is a stone-cast away, and the two cities share this lovely,

harmonious upland. While waiting for its green, environmentally friendly building to be erected
on a hilltop overlooking the cities of Soran and Rewandiz, its existing city campus has been
meticulously set out to accommodate the lovely natural landscape. The new campus will be the
first of its type, being walkable, balanced, powered by renewable energy, and compliant with all
international environmental regulations. There are 5 Faculties in SUN; Faculty of Arts (FAAR),

Faculty of Science (FSCN), Faculty of Education (FEDU), Faculty of Law, Political Science, and
Management (FLAW/PSM), and Faculty of Engineering (FENG). Also, there is SUN research
centre. Moreover, at SUN, there is a Language Center. SUN signed many Memoranda of

Understandings (MoU) with many International Universities,

How to get here

Soran University (SUN) is located in the heart of the city of Soran. The main city campus is easily

found on Google Maps for direction.
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