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Introduction of the combustion technology on petrochemical
industry
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Green Energy and Environment Research Laboratories, Industry Technology and
Research Institute
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Abstract

This article discusses the combustion technology in the global petrochemical
industry is currently facing the situation, from the coverage of the petrochemical
industry energy-saving technologies, including: the best available technologies,
thermoelectric integration process to enhance process integration, resource recycling
and energy recovery of four items, or best to implement the technology covered by
steam, feed, fuel, and other items are associated with the combustion technology, and
the most important reactions of the petrochemical industry procedures and separation
procedures, including heating, distillation, cracking, fractionation process requires
boilers, furnaces, cracking furnace, burning towers and equipment distillation

columniis closely related to the combustion technology related, so how to be proper

Y1 ¥ e T RS R B REAS T % 2% B 0 E-mail: LionLee@itri.org.tw
1 FHFT T P A b’%%?xzﬂ 197 P71 R
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control and adjust the air-fuel ratio, exhaust oxygen content of the exhaust gas
temperature, load changes, the petrochemical industry is very importantimprove
energy efficiency and reduce pollution emissions.

Keywords: Petrochemical industry, combustion technology, best available

technologies
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- F it AR WARE 4L E[3, 5]

Drocess Electric | Feedstoc | Fuel Steam AEE EERE
(Gh) k (GJ/t) (Gh) (Gh) (Mcallt) | (Gt

Acetic acid [ k] 1.2 4.6 1297.2 5.4

Acetone 0.5 10.9

Rylonitrile (ACN) 2.1 0.3 -7.1

Adipic acid 1.2 1.0 20.6

Benzene (Steam cracking) 0.7 0 13.1 -1.5

Benzene (Aromatics extraction) 0.1 45 2.2

Butadiene (Steam cracking) 0.7 0 13.1 1.5

Butadiene (C, separation) 1.3 45 7.5

Butylene 0.1 45 2.2

Caprolactam 2.6 0.2 -3.6

Cumene 21 -3.1

Cyclohexane 0.2 -1.8

Dimethyl terephthalate (DMT) 4.7

Diphenymethane diisocyanate (MDI) 8 1

Ethanol 2 23.1

Ethylene [ ] 0.7 45 13.1 -15 5316.0 22.2

Ethylbenzene (EB) 0.2 3.6

Ethylene dichloride (EDC) 0.6 4.4

Ethylene glycol (EG) [¢ = fi#] 0.5 0.8 3.9 1100.6 4.6

Ethylene oxide (EO) 2 25

Formaldehude 1.9 -5.3

Isopropyl alcohol (IPA) 0.2 5.2 6

Maleic anhydride 0.3 2.2

Melamine 4.7 7.9 4.3

methacrylate 0.3 2.2

Methanol (from natural gas) 20 9.4

Methanol (from coal) 20 16.1

Methyl butyl ether (MTBE)
0.1 0.9 276.1 12

[" &% =" #Am]

Oxo alcohols 1 21

Phenol [g~] 1.5 10.1 2905.8 12.2

Phthalic anhydride 1.8 20

Propylene (Stream cracking) 0.7 45 13.1 -1.5

Propylene (FCC) 0.1 45 2.2

9 Combustion Quarterly Vol.22,

No.1l Feb. 2013




CE A SREE R (F)

Brocess Electric Feedstoc | Fuel Steam RpEf | ApEL
(Gh) k (GJ/t) (Gh) (Gh) (Mcal/t) | (G

Propylene oxide 2.1 15.8

Purified terephthalic acid (PTA)

[ % - 0 ] 0.8 2.5 1116 4.6

Styrene (SM) [¥ & %] 8.6 1971 8.3

Toluene (aromatics extraction) 0.1 22.5 2.2

Toluene diisocyanate (TDI) 7 24.1

Xylene (aromatics extraction) 0.1 45 2.2

p-Xylene 0.5 6.3 0.9

Vinyl acetate monomer 7.5 3.1

Urea 0.6 2.5

Phenolic resins 11.1

Polycarbonate (PC) 115 4134.2 17.3

F;I%;t;y;le'{;']gh density (HDPE) 2.2 1.1 1079.1 | 45

I;z%;t;y;rle,{;o]w density (LDPE) 68 o4 2193.6 92

Polyethylene, linear LDPE (LLDPE) 1.1 1.8

Polyethylene terephthalate (PET) 1.8 4.1

Polypropylene (PP) [ /5 %] 2.2 0.1 947 3.9

Polystyrene (PS) 1 0.5

Polyvinyl chloride (PVC) [# & © ‘] 1.6 0.5 1.4 784.7 3.3

Urea formaldehyde (UF)

and other resins and fibers 0 28

Synthetic rubber and latex 6.2 221

Ammonia from coal 9.3 20.7 17.3 -1.4

Ammonia from oil 0.7 20.7 16.1 -1.7

Carbon black 45 32.8

chlorine 25 2.1

Oxygen 1.6

Soda ash 111

Titanium dioxide 7 41 9.3

14 7 iv 1 E B fp i

it AERHARZ R[] A P AERREF e AH T T AR E
FEM B TR F R AR KK RT EAR

YL TUNES S
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Analysis of Combustion Performance of Hydrogen/Methane
Blended Fuels Applied in a Can Combustor for a Micro Gas
Turbine
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Chi-Rong Liu, Hsin-Yi Shih
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Department of Mechanical Engineering Chang Gung University, Taoyuan, Taiwan
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Abstract

Due to the shortage of hydrocarbon fuels and the demands of greenhouse gas
emission reduction, hydrogen or hydrogen/hydrocarbon blended fuel has
beenconsidered or used as one of the most promising clean fuels in the applications of
engines. To better understand the combustion performance by using
hydrogen/methane blended fuels for a micro gas turbine, the combustion

'EAAEBELIESE ¢ L 4 5 E-mail: liuchihzong@gmail.com
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characteristics of a can type combustor has been modeled and the effects of hydrogen
enrichment were investigated. The simulations were performed using the commercial
code STAR-CD, in which the three-dimension compressible k-¢ turbulent flow model
and presumed probability density function for chemical reaction between
methane/hydrogen/air mixtures were used. The results showed the detailed flame
structures including the flow fields, distributions of flame temperature, major species
and gas emissions. In the parametric studies, the injection velocities of
hydrogen/methane blended fuel were varied from 60 m/s to 20 m/s, and the
percentage of hydrogen was from 0% to 90% in mole fraction. At a constant fuel
supply rate, equivalence ratio and heat input increase with fuel inlet velocity and
hydrogen percentage. The combustion flame temperature and exit gas temperature
increase, consequently the combustion efficiency. If the fuel supply rate decreases
with the increase of hydrogen percentage, the flame could be stable at lean condition
and NOx emission would be decreased. Further investigations of the combustor
performance were made, including pattern factor, hot spots at exit, poor cooling
locations, and pollutant emissions, to improve the combustor design for the micro gas
turbine engine with hydrogen/methane blended fuel as an alternative fuel.

Keywords: Gas turbine combustion, hydrogen/methane blended fuels, microturbine
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Abstract

A simple, one-dimensional, unsteady sintering model is established and tested. It
considered two important heat and mass transfer phenomena between the gas phase
and the condensed phase in the ore sintering beds — the coke combustion and the

phase change of water. The coke combustion, releasing heat, is to achieve the
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sintering temperature (1300 °C~1400 °C) and the phase change of water is an
important heat and mass transfer phenomenon in the process.

In this study, it shows the model can successfully simulate the phase change of
water, combustion heat release and the movement of the high-temperature sintering
zone in the porous bed. The results show that the water vaporizing (absorbs heat) in
front of the high-temperature zone and then condensing (releases heat) in the
downstream (low temperature) increases the downstream temperature quickly to 60°C
during the sintering process. The parametric study also shows the sintering rate
increases with the inlet air flow velocity and the bulk density of coke but decrease
with the water content in the sintering bed.

It is encouraging that the model is worth to be further developed to study the ore
sintering phenomena and provide useful information for the design of sintering
process.

Keywords: Sintering process, porous medium, numerical model
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Abstract

In this study, the re-starting characteristics of a motorcycle engine under
idle-stop were investigated. The aim of this study is to shorten the engine start-up
time, reduce energy consumption and pollution emissions during start-up. In the
initial stage of the study, the gear ratio of the starter was changed, and the parameters
of the engine speed and cylinder pressure and the starting current of motor were
measured and analyzed. The results showed that supplying the fuel
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injection duration of 3 milliseconds into the combustion chamber before the engine
was stopped would give the quicker restarting characteristics.

Keywords: Idle-Stop, quick start, exhaust emissions
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The Analysis of Performance for a Parallel Flow Type
Combustion Furnace with Helically Coiled Tube

EY- 3 N NEE SIS X 3
Ting-Lung Chiang, Wei-Tal Huang, Shih-Chieh Lo
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Department of Mechanical Engineering, Pingtung University of Science and
Technology, Pingtung, Taiwan
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Abstract

Parallel flow type heat exchanger/furnace with helically coiled tube is frequently
used in the traditional chemical engineering industries. In most of the times, it is

TR B SRR BIKE
PRz B A A B R 4Rk 0 @EF 0 E-mail: weitai@mail.npust.edu.tw
TR B A SR P
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used to pre-heat some fluid flowing in the coiled tube. Usually, the fuel burned in the
furnace will be a by-product of a certain chemical operation. Therefore, the fuel is
free and good for environmental reasons, and that is why this kind of furnace is so
popular used today. However, a common problem of this furnace is its low efficiency
and the exhaust gas temperature is too high, which creates the thermal pollution.
Since it is difficult to solve the problem with experimental methods, it is quite nature
to switch to the help of numerical methods. Computational fluid dynamics (CFD)
methods is used in this research project, to demonstrate the flame propagation and
combustion process inside the furnace. Both the flow field and thermal field can be
revealed, and heat transferred to the fluid in the coiled tube can be calculated. A
decoupled scheme is used to calculate the temperature increment in each section of
the coiled tube. Commercial software Gambit is used to build the model and the
following mesh system, and the thermal/ flow solution is acquired by apply the
software Fluent. To simply the problem, a 2D/axisymmetric furnace model is adopted
in the analysis.

Keywords: Computational fluid dynamics, helically coiled tube, flame propagation
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Fabrication of the Control Module for a Solar Powered
Cooling Device
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Abstract

This work has fabricated a control module to assist a cooling device to be used in
an electric car. Using the solar power, the module is responsible for recharging the
battery, activating the fans, and monitoring the cabin temperature. The module relies
on an analog amplifier and notifies the car users of its operation status. The subject of
study is the UXV-500 of KYMCO. Its cabin is currently an open space, but is very
likely to become an enclosure.

Keywords: Solar energy, electric car, control module, Lithium battery, fan
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