Manufacturing technology problems

Scientific and Technical Journal
Namangan Institute of
Engineering and Technology

INDEX (\@ COPERNICUS
I N T E R N A T 1 O N A L
olume 10
(Sote {5 Sooge 2= Crossrefd /) SLiB.UZ

2025 &7 Scholar



NamMTI ILMIY-TEXNIKA JURNALI TAHRIR HAY'ATI A’ZOLARI

Bosh muharrir: f-m.f.d., prof. O.0. Mamatkarimov

Bosh muharrir o’rinbosari: k.f.d., prof. O.K. Ergashev

TEXNIKA FANLARI (PAXTA, TO’QIMACHILIK VA YENGIL SANOAT)

1. Prof. Dr. Metin COLAK

2. Prof. Dr. Suneel KATERIYA
3. Prof. Dr. Muradov RUSTAM
4. Prof. Dr. Obidov AVAZBEK
5. Prof. Dr. Maxkamov ANVAR
6. Prof. Dr. Azizov SHUXRAT
7. Dr. Qorabayev SHERZOD

Ege Universiteti, Turkiya

Javoharlal Nehru Universiteti, Hindiston
Namangan To'qimachilik Sanoat Instituti
Namangan Muhandislik-Texnologiya Instituti
Namangan Muhandislik-Texnologiya Instituti
Namangan Muhandislik-Texnologiya Instituti
Namangan Muhandislik-Texnologiya Instituti

1-ilova

TEXNIKA FANLARI (QISHLOQ XO'JALIGI VA OZIQ-OVQAT TEXNOLOGIYALARI)

1. Prof. Dr. Sakina BINTU ABDULLAH
2. Prof. Dr. Abdalova GULISTAN

3. Prof. Dr. Xudayberdiyev ABSALOM
4. Prof. Dr. Merganov AVAZXON

5. Prof. Dr. Sherquziyev DONIYOR

6. Prof. Dr. Qanoatov XAYRULLO

7. Prof. Dr. Mamatov SHERZOD

Malaya Universiteti, Malayziya

Taraz davlat universiteti, Qozog’siton
Namangan muhandislik-texnologiya instituti
Namangan muhandislik-texnologiya instituti
Namangan muhandislik-texnologiya instituti
Namangan muhandislik-texnologiya instituti
Toshkent shahridagi Vebster Universiteti

TEXNIKA FANLARI (MEXANIKA VA MASHINASOZLIK)

Dr. Jaclyn SHARP

Prof. Dr. Aleksey KAZINSKY

Akad. Prof. Zaynobiddinov SIROJIDDIN
Prof. Dr. Usmanov PAZLITDIN

Prof. Dr. Matkarimov PAXRIDDIN

Prof. Dr. Sharibayev NOSIRJON

Prof. Dr. Erkaboyev ULUG’BEK

NS

Pittsburg Universiteti, AQSH

Saratov davlat texnologiya universiteti, Rossiya
Andijon Davlat Universiteti

Namangan muhandislik-texnologiya instituti
Namangan muhandislik-texnologiya instituti
Namangan muhandislik-texnologiya instituti
Namangan muhandislik-texnologiya instituti

KIMYO FANLARI (KIMYO VA KIMYOVIY TEXNOLOGIYALAR)

Prof. Dr. Abel SANTOS

Prof. Dr. Junli YANG

Akad. Prof. Namazov ShAFOAT
Prof. Dr. Botirov ERKIN

Prof. Dr. Akbarov HAMDAM
Prof. Dr. Nurmanov SUVANKUL
Prof. Dr. Salihanova DILNOZA
Prof. Dr. Kattayev NURIDDIN
Prof. Dr. Sultonov PO'LATJON

gD N1 g @1 YR b

Porto Universiteti, Portugaliya
Lanzhou kimyoviy fizika instituti, Xitoy

O’zR FA Umumiy va Noorganik Kimyo instituti

O’zR FA O’simlik Moddalar Kimyosi Instituti
O’zbekiston Milliy Universiteti
O’zbekiston Milliy Universiteti

O’zR FA Umumiy va Noorganik Kimyo instituti

O'zbekiston Milliy Universiteti
Geologiya fanlari universiteti

TA’LIMDA ILG’OR PEDAGOGIK TEXNOLOGIYALAR

1. Prof. Dr. Paul TIKALSKY

2. Dr. David Leffler

3. Prof. Dr. Wen-Jian ZHANG

4. Prof. Ergashev ShARIBBOY

5. Prof. Dr. Musayev JAHONGIR
6. Prof. Dr. Eshbayeva ULBOSIN
7. Prof. Dr. Xoshimova DILDORA

Oklahoma Davlat Universiti, AQSH

Liberty Universiteti, AQSH

Zhejiang Universiteti, China

Namangan Muhandislik-Qurilish Instituti
OFIV

Namangan Muhandislik-Texnologiya Instituti
Namangan Muhandislik-Texnologiya Instituti

. IQTISODIYOT FANLARI

1. Dr. Biral MERCAN

2. Dr. Orsolya KATONA

3. Prof. Dr. Soliyev AHMADJON

4. Prof. Dr. Saidboyev ShERMIRZA
5. Prof. Matkarimov KAMOLIDDIN
6. Dr. Bustonov MANSUR

7. Dr. Rashidov RAKHMATILLA

Necmettin Erbakan Universiteti, Turkiya
Miskolc Universiteti, Vengriya
Namangan Muhandzshk—[ewlogya Instrtutz




1-ilova

EDITORIAL BOARD OF SCIENTIFIC AND TECHNICAL JOURNAL OF NAMANGAN
INSTITUTE OF ENGINEERING AND TECHNOLOGY

Chief Editor: Prof. Dr. O.0.Mamatkarimov
Deputy Editor-in-chief: Prof. Dr. O.K. Ergashev
TECHNICAL SCIENCES (COTTON, TEXTILE AND LIGHT INDUSTRY)

1. Prof. Dr. Metin COLAK

2. Prof. Dr. Suneel KATERIYA
3. Prof. Dr. Muradov RUSTAM
4. Prof. Dr. Obidov AVAZBEK
5. Prof. Dr. Makhamov ANVAR
6, Prof. Dr. Azizov SHUXRAT
7. Dr. Korabaev SHERZOD

Ege University, Turkey

Javoharlal Nehru University, India

Namangan Institute of Textile Industry

Namangan Institute of Engineering and Technology
Namangan Institute of Engineering and Technology
Namangan Institute of Engineering and Technology
Namangan Institute of Engineering and Technology

TECHNICAL SCIENCES (AGRICULTURE AND FOOD TECHNOLOGIES)

1. Prof. Dr. Sakina BINTU ABDULLAH
2. Prof. Dr. Abdalova GULISTAN

3. Prof. Dr. Xudayberdiyev ABSALOM
4. Prof. Dr. Merganov AVAZXON

5. Prof. Dr. Sherkuziyev DONIYOR

6. Prof. Dr. Kanoatov XAYRULLO

7. Prof. Dr. Mamatov SHERZOD

Malaya University, Malaysia

Taraz State University, Kazahstan

Namangan Institute of Engineering and Technology
Namangan Institute of Engineering and Technology
Namangan Institute of Engineering and Technology
Namangan Institute of Engineering and Technology
Webster University in Toshkent

TECHNICAL SCIENCES (MECHANICS AND MECHANICAL ENGINEERING)

1. Dr. Jaclyn SHARP

2. Prof. Dr. Aleksey KAZINSKY

3. Acad. Prof. Zaynobiddinov SIROJIDDIN
4. Prof. Dr. Usmanov PAZLITDIN

5. Prof. Dr. Matkarimov PAXRIDDIN

6. Prof. Dr. Sharibaev NOSIRJON

7. Prof. Dr. Erkaboev ULUGBEK

Pittsburg University, USA

Saratov State Technical University, Russia

Andijan State University

Namangan Institute of Engineering and Technology
Namangan Institute of Engineering and Technology
Namangan Institute of Engineering and Technology
Namangan Institute of Engineering and Technology

CHEMICAL SCIENCES (CHEMISTRY AND CHEMICAL TECHNOLOGIES)

1. Prof. Dr. Abel SANTOS

2. Prof. Dr. Junli YANG

3. Akad. Prof. Namazov ShAFOAT
4. Prof. Dr. Botirov ERKIN

5. Prof. Dr. Akbarov HAMDAM

6. Prof. Dr. Nurmanov SUVANKUL
7. Prof. Dr. Salihanova DILNOZA
8. Prof. Dr. Kattaev NURIDDIN

9. Prof. Dr. Sultonov POLATJON

Porto University, Portugal

Lanzhou Institute of Chemical Physics, Chine

Institute of General and Inorganic Chemistry of the ASRU
Institute of Chemistry of Plant Substances of the ASRU
National University of Uzbekistan

National University of Uzbekistan

Institute of General and Inorganic Chemistry of the ASRU
National University of Uzbekistan

University of Geological Sciences

TA’LIMDA ILG’OR PEDAGOGIK TEXNOLOGIYALAR

1. Prof. Dr. Paul TIKALSKY

2. Dr. David Leffler

3. Prof. Dr. Wen-Jian ZHANG

4. Prof. Ergashev ShARIBBOY

5. Prof, Dr. Musaev JAHONGIR
6. Prof. Dr. Eshbaeva ULBOSIN

7. Prof. Dr. Xoshimova DILDORA

Oklahoma State University, USA

Liberty University, USA

Zhejiang University, China

Namangan Institute of Engineering and Construction
MHESIRU

Namangan Institute of Engineering and Technology
Namangan Institute of Engineering and Technology

' IQTISODIYOT FANLARI

1. Dr. Biral MERCAN

2. Dr. Orsolya KATONA

3. Prof. Dr. Soliev AHMADJON

4. Prof. Dr. Saidboev ShERMIRZA
5. Prof. Matkarimov KAMOLIDDIN
6. Dr. Bustonov MANSUR

7. Dr. Rashidov RAKHMATILLA

Editorial team
O. Kazakoy, B. Xolmirzayev, A. Mirzaev, Sh. Mahsudov,
A. Tursunov, O. Kodirov (Executive editor)

Necmettin Erbakan University, Turkey
Miskolc University, Hungry




®

NamMT1
ILMIV-TEXNIKA
JURNALI

N\ 7k

Scientific and Technical Journal of NamIET

TECHNICAL PARAMETERS AND ENERGY EFFICIENCY OF
AN OIL SLUDGE PROCESSING UNIT

NURITDINOV AZIMJON

PhD student, Namangan State University, Namangan, Uzbekistan
Phone.: (0890) 741-4555, E-mail.: azimbek 4555@mail.ru

ORCID.: 0009-0003-9574-2970

*Corresponding author

ABDULLAEV OLIM

Professor, Namangan State University, Namangan, Uzbekistan
Phone.: (0890) 223-0227, E-mail.: oga20@mail.ru
ORCID.: 0009-0008-7070-8393

Abstract: This article presents information on units designed for processing oil sludge generated during oil and gas
processing operations, characterized by a high content of water and mineral impurities. The operating temperature regimes,
structural parameters and energy efficiency of the unit are analyzed. Experimental results demonstrate that the implementation
of an economizer and a preheating system reduces fuel consumption by 15-20% while increasing the yield of light fractions by 10—
12%. As a result of the processing, technological fuels and bitumen are obtained, confirming their potential application in the
construction and fuel industries.

Keywords: oil sludge, thermal processing, reactor, economizer, bitumen, fuel, energy efficiency.

Introduction. Oil sludge generated during oil and gas extraction, transportation,
and storage processes has a complex composition containing water, mechanical
impurities, and heavy hydrocarbons. It is well known that numerous and diverse types
of equipment—ranging from dozens to hundreds of units—have been developed and
continue to be developed for the separation of hydrocarbons from complex composite
materials such as crude oil and oil sludge. Therefore, the development of specialized
units for oil sludge processing that are capable of stable operation at high temperatures
and characterized by high energy efficiency remains a pressing issue. In this study, the
technical parameters and operating regimes of a unit based on a cylindrical reactor
equipped with an economizer were investigated.

Methodology & empirical analysis. Various types of units operating under
different regimes have long been used for the physicochemical treatment of crude oil and
petroleum products, particularly for distillation processes. Examples of such units
include:

— helmeted vertical cylindrical stills,

— iron railcar-type stills reinforced with riveted steel plates,

— horizontal cylindrical stills.

These reactors belong to batch-operated units and differ in capacity, allowing the
production of petroleum products ranging from 0.5 m? to 50 m3 per day.

One of the most significant factors complicating the processing of crude oil and oil
sludge is the presence and high content of water in their composition. During processing,
this water causes foaming and overflow of the mixture in the reactor at the boiling stage,
leads to non-uniform boiling, and consequently hinders the effective separation of
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individual fractions contained in the oil sludge. For this reason, reactors designed for
processing crude oil and oil sludge with a significant water content are equipped with
helmet sections of various sizes. The presence of water results in a sharp increase in the
mixture volume within a certain temperature range, which may lead to contamination of
the recovered products. The helmet section plays a crucial role in regulating irregular
boiling and stabilizing the distillation process.

The Russian company “ORVT” has proposed a new specialized technology for the
partial or complete processing and utilization of oil sludge and oil emulsions. According
to this technology, modern process solutions enable economically and environmentally
rational use of water at oil-producing and oil-refining enterprises.

The company has developed mobile block-modular complex units designed for the
partial processing of oil sludge, commonly referred to as an express treatment method.
Depending on the initial parameters and specified requirements, the proposed
technology can be modernized or, if necessary, simplified.

Figure 1. General view of the oil sludge processing unit

In Japan, a completely new system for cleaning oil sludge from storage tanks has
been developed, ensuring the safety of all operational processes. This system for cleaning
unprocessed crude oil storage tanks is known as SSK COWS.

Figure 2. Main elements and general view of the SSK COWS oil sludge disposal system
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This Japanese oil sludge processing system is currently applied at major oil refining
and transportation companies in Europe, particularly in France (Total, Elf Group),
Germany (Shell, BP Group), Italy (Esso), and Spain (Repsol).

Despite the high efficiency of the system, the widespread implementation of the SSK
COWS technology remains limited due to its high cost. This, in turn, highlights the need
to develop new oil sludge processing technologies that are more affordable while
maintaining high efficiency.

Results and discussion. The proposed reactor has a horizontal cylindrical
configuration and is designed for gas-fired heating, including operation on fuel oil and
coal. It is well known that in such reactors the effective working volume accounts for 65—
75% of the total reactor volume. Therefore, up to 900 liters of oil sludge can be charged
into this reactor for processing.

The vaporized gaseous products formed in the reactor are transferred to the heat
exchanger through a helmet section with a height of 1300 mm and a diameter of 420 mm.
The helmet is installed on one side of the reactor. Its primary function is to prevent
foaming and overflow (carryover) that may occur during the boiling of heated oil sludge.
The volume of the helmet is approximately 150 liters, which ensures stable operation.

The opposite side of the reactor is equipped with a manhole with a diameter of 420
mm. The main purpose of the manhole is to allow access to the interior of the reactor for
cleaning and maintenance operations. The manhole is sealed using sixteen bolts and nuts
with a diameter of 25 mm, ensuring operational safety even under elevated internal
pressure. A 4 mm thick paronite gasket is used as the sealing material.

After the completion of the process, when hydrocarbons capable of transitioning
into the gaseous phase at the specified temperature have been removed to the heat
exchanger, the heavy fractions of the oil sludge are discharged through the reactor outlet
valve or the processing may be continued within the same reactor at a different
temperature.

For the purpose of continuing oil sludge processing at another temperature within
the same reactor, a flange with a diameter of 25 mm is installed on the side opposite the
manhole, near the helmet. Through this flange, an oxidation pipe with a diameter of 15
mm is inserted, reaching the bottom of the reactor, to oxidize the residual oil sludge.

This pipe is used not only for oxidizing the residual oil sludge but also for creating
pressure inside the reactor. The oxidation pipe is equipped with a check valve and a
control valve.

Considering the large volume and mass of the reactor, as well as the additional load
resulting from charging oil sludge, the reactor supports are fabricated from triangular
steel profiles with edge dimensions of 63 mm. These supports are mounted on metal
plates measuring 200 x 200 mm. In addition, a 120 mm thick concrete foundation is
poured beneath the reactor, and the supports are installed on a thick thermally insulated
wall constructed of fired bricks.
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Table 1. Main technical specifications of the cylindrical reactor

Workspace name Frame Inside the
equipment
Reactor
Operating temperature, °C 100-380 100-340
Estimated temperature, °C 100-380 100-340
Test heating, °C at a rate of 2°C /min 420 420
Test conditions
Air humidity 65%,
Test duration, hours Temp. about 32 °C
Maximum allowable operating temperature, about °C 3.5 3.5
Characteristics of the working environment:
Flammability 400 400
Explosive hazard
Allowance for corrosion, erosion, mm Yes Yes
Internal volume of the cylinder, m? Yes Yes
Cylinder diameter, mm 0.5 -
Equipment weight, kg - 1.20
Maximum weight of loaded oil sludge , kg - 860
480
- 700

Conclusion. Based on the conducted studies, the following conclusions were
drawn:

The effective working volume of the reactor is 1.2 m3. The reactor enables the
separation of volatile hydrocarbon fractions contained in oil sludge at temperatures up
to 380 °C.

A helmet section was installed in the reactor to prevent possible foaming and
overflow (carryover) phenomena that may occur during boiling.

Depending on the composition of the oil sludge, the reactor is capable of producing
0.8-1.2 m? of technological fuel per shift. If the distillation process is continued during a
second shift after the reactor reaches steady-state operation, fuel consumption can be
reduced by up to 20%, while the product yield exceeds 2 tons.

The proposed unit can be recommended as a promising technological solution for
reducing environmental problems associated with oil sludge processing while ensuring
the production of valuable products.
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