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ABSTRACT

4171027063: PETROCHEMICAL TECHNOLOGY PROGRAM
KEYWORD: Prediction / Gasoline / Emission
. Sawin Kulchanyavivat : Prediction of Gasoline Emission.
Thesis Advisors : Assoc. Prof. Sumaeth Chavadej, Dr. Pramoch
Rangsunvigit and Dr. Thawach Chatchupong, 67 pp, ISBN 974-
334-149-8

The purpose of this study was to investigate the emission of gasoline
vapor from storage tanks and to evaluate the best model that can be used to
predict this emission. Unleaded gasoline with 95 octane number was used in
this experiment. In this experimental study, a simulated storage tank was
made of glass with 8£0.5 cm outside diameter, 10T0.5 cm in height and 410+
15 mlin volume. It had a release vent tube having 0.5 cm inside diameter and
variable height from 15, 30 and 45cm. The experimental results showed that
the amount of gasoline emission increased with increasing temperature and
decreasing vent height. [Initial gasoline volume had very little effect on the
gasoline emission rate. The model proposed in this work was derived by
recognizing that the emission consists of diffusion, liquid expansion and vapor
expansion of gasoline. The predictions from the model gave exceptionally
good agreement with the experimental data in comparison with two well-

known published models.
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A = vent cross-sectional area

D = tank diameter

Dg = molar diffusivity of gasoline to air

DW = molar diffusivity of water to ail-

Hvo = vapor space outage

| = daily total solar insolation factor

Pa = molar flux of component A in z direction
Ke = vapor space expansion factor

Ks = vented vapor saturation factor

I = loss from diffusion

e = losses from liquid expansion

Pve = loss from vapor expansion

Ls = standing storage loss

ma = molecular weight of air

My vapor molecular weight

Mg = molecular weight of gasoline

Myy = molecular weight of water

Pa = atmospheric pressure

Pbp = breather vent pressure setting

Py = breather vent vacuum setting

PVA = true vapor pressure

PVN = vapor pressure at minimum liquid temperature
Pyx = vapor pressure at maximum liquid temperature
APb = breather vent pressure setting range

APy = daily vapor pressure range

R = the ideal gas constant



Tha _ daily average ambient temperature

Tan - daily minimum ambient temperature
Tax - daily maximum ambient temperature
Th liquid bulk temperature

Ti4 daily average liquid surface temperature
ATa daily ambient temperature range

ATy daily temperature range

Vi volume of liquid gasoline

Vy vapor space volume

Wy vapor density

J gasolinefinal final vapor mole fraction of gasoline
Y gasoline initial  ~ initial vapor mole fraction of gasoline
A1 = vent height

a - thermal expansion coefficient

aA tank paint solar absorbance

al liquid expansion coefficient

ay = vapor expansion coefficient

IvA group contribution value for air

Zvw - group contribution value for water
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