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1- Studying effects of pipe line flow rate on metering systems in Kharg Island oil terminal- The

6th International Chemical Engineering Congress and Exhibition (IChEC 2009) — Kish Island —

20 Nov 2009.
2 - Effect of seals on evaporation loss from the Khark Island crude oil storage tanks - The 6th

International Chemical Engineering Congress and Exhibition (IChEC 2009) — Kish Island — 20

Nov 2009.
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Vlc?lilsr?l}s; ]‘,“/(l)q Boiling Temp (C)
2.08 15
7.51 65
14.43 100
17.42 125
22.05 150
26.84 175
31.36 200
35.67 225
40.56 250
45.00 275
48.65 300
51.71 325
55.48 350
RVP 7.89
API 33.36

Light Ends Liq Mass%
Methane 0.00
Ethane 0.00
Propane 0.02
I-Butane 0.06
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N- Pentane 1.16
2,2DiMethyl Butane 0.02
2,3DiMethyl Butane 0.17
2Methyl Pentane 0.56
3Methyl Pentane 0.33
N-Hexane 0.36
Methyl Cyclo Pentane 0.06
Benzene 0.04
Cyclo Hexane 0.01
H,0 0.00
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Q . Q conduction_x+dx
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Qconduction_x + Qsolar = sty + Qconduction_x+dx + Qconvection_ambient +
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Abstract

A practical analytical model for predicting temperature development of
incompressible flow inside an aboveground pipeline has been constructed and presented
in this research work. The outer surface of the pipeline is exposed to solar radiation and
wind stream. The radiation heat exchange with ambient is also taken into account. The
effects of exterior surface paint color which represented by emissivity and absorptivity
have been studied. The model has been developed to study crude oil flow temperature
development through a specific pipeline. The results obtained by the model show that
the bulk temperature inclined to a limiting value in some distance which affected mainly
by Reynolds numbers. It is found that emissivity and absorptivity of surface are
predominant parameter in temperature development in an aboveground pipeline flow
which can increase or decrease pipe surface and fluid temperature especially for low
Reynolds number flow. Based on the results which indicated significantly of exterior
surface paint color, one should choose the paint color by considering its effects on
temperature development.

Accurate crude oil measurement at the metering station is one of main aims in an oil
export terminal. The main objective is to decrease or remove any error at the metering
station. It is found that crude oil temperature at metering station has big effects on
measured volume and may cause big uncertainty at the metering point. As crude oil
flows through the pipeline pick up the solar radiation and heat up. This causes the crude
oil temperature at the metering point to rise and higher uncertainty to be created. The
amount of temperature rise is depended on main pipeline flow rate and pipe paint color.
In the Kharg Island, there is about 3 km distance between crude oil storage tanks and
the metering point. The crude oil flows through the pipeline due to gravity effects as
storage tanks are located 60m higher than metering point. The flow rate could be
controlled by the appropriate valves. In this study, based on climate and geographical
conditions of the Kharg Island, the temperature at the metering point has been
calculated and the effects of main pipe line flow rate and exterior surface paint color
have been investigated. Further, the uncertainty in the measurement system due to

temperature rise has been studied.



