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Evaporation losses occur during the storage of clear petroleum products. The higher the 

ambient temperature, the greater the loss of clear petroleum products from evaporation. 

When we analyzed the losses of crude oil products and preventive devices, they showed 

that they had some shortcomings. [2,3,4] The authors of the scientific work did not take 

into account the physicochemical properties of crude oil products in preventing the loss 

of crude oil products. because it is a complex process, we have chosen a method of 

reducing the losses by condensing it, rather than by preventing the loss of clear oil 

products from evaporation. Of course, cold condensation is required to condense the 

oil vapors. We get this cold by using an absorption-diffusion cooler powered by solar 

energy. "Gas return system for tanks for storage of volatile liquids" at the Andijan 

Institute of Agriculture and Agrotechnology A.S. UZ№IAP 03301. The device was 

created on 16.06.2004. " 

The problem can be solved as follows, the gas return system for tanks for storage of 

volatile liquids is made of cylindrical condenser, heat exchanger, solar heater, 

secondary heat exchanger in the form of a coil, cylindrical condenser inner and outer 

wall. There is a gap between the walls. In this cavity there is a first heat exchanger in 

the form of a snake (Fig. 1), the lower end of which is connected to the ammonia vapor 
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generator through the second heat exchanger, the upper end is connected to the first end 

of the absorber, the outlet end of the absorber is connected to the ammonia vapor inlet 

the inlet end is connected to the outlet end of the absorber, the outlet end of the ammonia 

vapor generator is connected to the second inlet end of the absorber, the outer wall of 

the condenser is made of heat-insulating material and the inner wall is made of heat-

conducting material. 

In addition, the second side of the inner wall of the condenser is mounted blinds at a 

certain angle, and the throttle nozzle to the bottom of the inner wall of the system. 

The gas return system for tanks for storage of volatile liquids works as follows: 

The ammonia vapor generator inside the solar heater 5 evaporates ammonia from the 

saturated water-ammonia solution. The pressures in absorber 6, evaporator 4, and 

condenser 1 are the same. Because the ammonia vapor generator and the second 

condenser 7 are connected to each other, the pressure in them is equal. A water-

ammonia solution of various concentrations circulates continuously between the 

absorber 6 and the ammonia vapor generator. 

The poor water-ammonia solution is slowly transferred from the ammonia vapor 

generator to the absorber 6. This solution absorbs the ammonia vapors in the absorber 

and becomes a rich solution again, and the condenser 1 passes from evaporator 4 to 

absorber 6. The rich solution passes from the absorber 6 to the ammonia vapor 

generator. [8] An ammonia vapor generator absorbs a certain amount of ammonia as a 

result of absorbing solar energy from a solar heater 5. And again this rich solution goes 

into the ammonia vapor generator. So the cycle can be repeated. [9] 

The air purified from the volatile liquid vapors is discharged to the external 

environment through a nozzle and discharge valve, and the condensed liquid is returned 

to tank 9. 

 
1. Picture. Reservoir gas return system. 
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1. Capacitor; 2. Two-layer wall of capacitor; 3. The gap between the two-layer wall; 4. 

The first heat exchanger; 5. Solar heater; 6. Absorber; 7. Secondary heat exchanger; 8. 

The inner surface of the capacitor; 9. Reservoir; 10. Throttle nozzle; 11. Patrubok; 12. 

discharge valve; 13. Air purifier; 14. Blinds. 

The main function of the condenser is to trap vapors of clear petroleum products. [10] 

The operation and structure of the capacitor are shown in Picture 2. 

The process of heat exchange in an absorption device condensing clear petroleum 

products [2,5]. 

 

 

 

 

 

 

 

 

 

 

Picture 2. 

1.E evaporator; 2. Solar heat exchanger; 3. Capacitor; 4.Cooling department; 

5.Zmeevik; 6.Absorber; 7. Valve; 8.Jalousie; 9. Reservoir. 

 

Qa is the amount of heat transferred from the absorber to the environment; 

Qk is the amount of heat transferred from the condenser to the environment; 

Qh is the solar heat received by the evaporator; 

Qo - Cooling ability, W; 

The ability to develop cold is a key indicator, which is defined as follows: 

GrQ
o

            (1) 

where: r is the phase transition temperature of clear petroleum products, (W sec) / kg 

[7]; 

G - The amount of condensed clear petroleum products, kg. 

If the ability to develop cold is determined by the surface F of the condensate Qo, we 

obtain the following formula: 
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  FttQ  210



             (2) 

Comparing (1) and (2) we find the following accuracy:   FttGr  21



     (3) 

We determine the amount of condensed clear petroleum products, kg. 

  Ftt
r

G 


 21



      (4) 

From formula (4) it can be seen that the amount of clear petroleum products being 

condensed is directly proportional to the condensation surface F. The condensation 

surface of the device we are proposing is determined by the following mathematical 

formula: 
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If we put the value of Fni in formula (4), we get the following formula. 
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(6) It can be seen from the formula that the amount of condensed clear petroleum 

products is directly proportional to the proposed device parameters. 
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