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LOSSES OF OIL PRODUCTS DURING THEIR
EVAPORATION INTO THE ENVIRONMENT FROM
TANKS

Harbuz Serhii VIktorovich

Candidate of technical sciences,

associate professor of the department

National University of Civil Defense of Ukraine

Storage of oil products is one of the important stages in the complex production
system - oil processing, transportation and storage of oil products. In the process of
storing petroleum products in ground, and to a lesser extent in buried metal tanks,
evaporation of petroleum products occurs, which leads to losses of the petroleum
product.

The main regulated losses of oil products include the evaporation of oil products in
the process of receiving, storing, releasing and cleaning tanks.

Non-regulated potential losses include leaks of oil products through the sealing
units of shut-off valves, pumps, pipelines and filling devices; ventilation of the gas
space of tanks; wastewater containing oil products; overflow of reservoirs and cisterns;
emergency situations associated with the corrosive destruction of tanks and
communications.

The amount of loss in each specific case depends on the perfection and organization
of technological processes of storage, the brands and quantity of stored products, the
method and conditions of storage, the presence of control and regulatory equipment.

Consider the processes of evaporation that occur during the storage of petroleum
products. Among the indicators that determine the rate of evaporation, the main one is
the pressure of saturated vapors, which depends on the temperature and the ratio of
vapor-air and liquid phases of petroleum products. With an increase in the share of
light fractions, the pressure of saturated vapors of petroleum products increases and
losses from evaporation increase. Based on the directly proportional dependence of
losses of petroleum products on evaporation, empirical dependences are derived that
allow determining the pressure of saturated vapors for a specific temperature and the
ratio of phases according to the passport characteristics of the petroleum product - the
pressure of saturated vapors at a temperature of 37.8 °C and a phase ratio of 4:1.

For automobile gasoline at 10 °C <t ¢ 10 °C

P(t) ’ (1)
where P(t) is the saturated vapor pressure at a given temperature and phase ratio n
=4:1; Ps is the saturated vapor pressure at t =37.8 °C and n = 4:1.
However, in practical calculations, it is necessary to use the average values of the
pressure of saturated vapors of petroleum products, because different oil refineries can
produce one brand of petroleum product with different values P;. The average annual

= P exp[0,034(t - 38)]
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pressure of saturated vapors [1] is (2,47 - 6,65) @10* Pa.

In addition to temperature, various factors affect the process of evaporation of
petroleum products from tanks under static conditions: pressure and volume of the gas
space, area of contact of the petroleum product with the gas space, atmospheric
pressure. Basically, oil product losses in the form of vapor from tanks occur as a result
of small and large breaths. Small breaths are caused by temperature fluctuations in the
environment. Large breaths occur when a vapor-air mixture is pushed into the
environment during the process of filling the tank with oil product and when air enters
the tank when the product is pumped out.

At many oil refineries, transfer stations, consumer oil depots and oil depots of main
pipelines, ground tanks with stationaryroofs, which are the main sources of oil vapors.

The volume of losses of oil products during storage as a result of small and large
breaths depends on the operating conditions of tank parks. Thus, the structure of losses
from evaporation in tank parks of oil refining enterprises is as follows: losses from gas
space ventilation 60-65%, from large breaths and reverse exhalation - 32-34%, small
breaths - 3-6%. A high percentage of losses during the ventilation of the gas space is
explained by the violation of the requirements for sealing the tanks (especially the
roof), losses from large breaths are due to the high turnover of the tanks. In the
conditions of long-term storage of oil products, losses occur mainly from small breaths.
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