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Сучасні проблеми холодильної техніки та технології / Збірник тез доповідей XIІ Всеукраїнської 
науково-технічної конференції. – Одеса: ОНАХТ, 2019. – 229 с.

У збірнику наведені матеріали XIІ Всеукраїнської науково-технічної конференції «Сучасні 
проблеми холодильної техніки та технології» та розглянуто різні аспекти науково-технічних питань, 
пов’язаних з проектуванням, виготовленням та експлуатацією холодильного обладнання різного 
призначення, дослідженням робочих тіл та процесів в елементах холодильних та кріогенних систем, 
застосуванням нано та когенераційних технологій, використанням холоду в харчових технологіях, 
застосуванням і впровадженням нетрадиційних джерел енергії. 

В сборнике представлены материалы ХIІ Всеукраинской научно-технической конференции 
«Современные проблемы холодильной техники и технологии» и рассмотрены различные аспекты 
научно-технических вопросов, связанных с проектированием, изготовлением и эксплуатацией 
холодильного оборудования различного назначения, исследованием рабочих тел и процессов в 
элементах холодильных и криогенных систем, применением нано и когенерационных технологий, 
использованием холода в пищевых технологиях, применением и внедрением нетрадиционных 
источников энергии. 

Відповідальність за достовірність інформації несе автор публікації. 
Матеріали публікуються мовою оригінала, наданого автором.
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Abstract In this work, a method was proposed that can ensure almost uninterrupted operation of a 
device for trapping a pair of liquid fuels. The results are applicable in the fuel and energy field and can 
provide an improvement in the environmental situation. 

Key words: combined cycle; contact heat exchanger; ecology 
Introduction 
During storage and transportation of liquid fuels, its constant evaporation occurs. As a result, 

significant amounts of fuel can escape into the atmosphere. Which causes not only financial harm but also 
significant environmental damage. To prevent this, various devices that capture fumes of fuels in different 
ways can be used. We previously proposed a device and method that implements such capture. In this work, 
the aim was to improve this method. 

Fig. 1 Device diagram 
1-receiving capacity; 2-working capacity; 3-site stabilization; 4-fan; 5-Confuser; 6-chamber mixing; 7-

diffuser; 8-lector; 9-Thermally insulated tank; 10-nozzle injection; 11-liquid separator; 12-pipeline; 13-
valve; 14-Relief valve; 

Hydrocarbon vapors are sent to the receiving tank of hydrocarbon vapors, and fed into the working 
tank for hydrocarbon vapors, from the tank the flow enters the flow stabilization zone, after which they are 
accelerated by a supercharger to 10 ... 15 m / s, and an ejector is passed through the thermal condenser. In the 
confuser of the ejector thermocondenser, the flow accelerates to 60 ... 80 m / s, then hydrocarbon vapors are 
fed into the mixing chamber into which liquid inert gas is injected through the nozzle, where instant mixing 
occurs. The nozzle can be of any design that provides the necessary performance and maintains a speed at 
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the outlet of the nozzle of 60 ... 80 m / s. Liquid nitrogen with a temperature of minus 193 ° C is supplied
from a thermally insulated container for inert gas at a speed of 60 ... 80 m / s. Condensation of hydrocarbon 
vapors occurs in the diffuser of the ejector thermal condenser due to uniform heat exchange in the volume of 
the mixing chamber of the ejector thermal condenser, the flow is inhibited by expanding the flow area, and 
the liquefied hydrocarbon is sent to the receiver tank and enters the consumer through the valve. 

The device operates in a combined cycle, the main working substance is nitrogen, which changes its 
phase from a liquid to a gaseous state. This conversion occurs due to the throttled liquid nitrogen in the fine 
atomizer nozzle. Excipients are hydrocarbons that change phase from a gaseous substance to a liquid. This 
occurs in a contact heat exchanger. 

The principle of operation is as follows, hydrocarbon vapors accumulate in a receiving tank (from a 
gas station, a hydrocarbon storage tank, pipelines - the gaseous phase) and using a device (fan or 
supercharger) they accelerate the flow of a mixture of nitrogen vapor and hydrocarbon vapor. The flow 
enters the contact heat exchanger, in which liquid nitrogen is injected through the nozzle. Thermal 
compression occurs in the device, not a significant increase in flow pressure, which allows to reduce the 
local resistance of the apparatus and pipelines. Condensed liquid hydrocarbons are released from the stream 
in the liquid separator and are taken out of the cycle through the valve. Gaseous nitrogen is returned through 
the pipeline to the receiving tank. In the case of increasing pressure in the system through the valve, gaseous 
nitrogen is released into the environment. In the presence of hydrocarbon vapors in the receiving tank, the 
cycle repeats. Hydrocarbon vapors collected from (gas station, hydrocarbon storage tank, pipelines - gaseous 
phase) are collected in a tank where moisture from the air is dried with dry nitrogen vapor with a low dew 
point. After collecting a sufficient amount of vapor, a passage to the container opens and then, with the help 
of a fan, the flow receives acceleration. The cycle repeats. In the presence of a large number of hydrocarbon 
vapors, the cycle becomes continuous, and when they decrease, it becomes intermittent. 

Conclusion 
A method and device have been developed with the help of which it is possible to ensure continuous 

operation of a device for trapping fuel vapor. In addition to the fuel and energy complex, this device can be 
used in other areas as a kind of filtering device. At the moment, a patent application is being prepared for this 
device and method. 
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