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	1. Unit 2: ADU  and VDU
Prepared by:
Ankur Sachdeva
Assistant Professor, ME
 


	2. Introduction to Distillation
•  Distillation involves the separation of crude oil
into various fractions or straight-run cuts by
distillation in atmospheric and vacuum
towers.
• The main fractions or "cuts" obtained have
specific boiling-point ranges and can be
classified in order of decreasing volatility into
gases, light distillates, middle distillates, gas
oils, and residuum.
• The desalted crude feedstock is preheated
using recovered process heat.
 


	3. Atmospheric Distillation
• The  feedstock flows to a direct-fired crude charge heater
then into the vertical distillation column just above the
bottom, at pressures slightly above atmospheric and at
temperatures ranging from 340-370°C (above these
temperatures undesirable thermal cracking may occur).
• All but the heaviest fractions flash into vapor.
• As the hot vapor rises in the tower, its temperature is
reduced.
• Heavy fuel oil or asphalt residue is taken from the
bottom.
• At successively higher points on the tower, the various
major products including lubricating oil, heating oil,
kerosene, gasoline, and uncondensed gases (which
condense at lower temperatures) are drawn off.
 


	4. Atmospheric Distillation
  


	5. Introduction to Distillation  Columns
• Distillation columns are the most commonly
used separation units in a refinery.
• Operation is based on the difference in boiling
temperatures of the liquid mixture
components , and on recycling counter-
current gas–liquid flow.
• The properly organized temperature
distribution up the column results in different
mixture compositions at different heights.
 


	6. Atmospheric Distillation Unit  (ADU)
 


	7. Atmospheric Distillation Unit  (ADU)
• A tower for fractionating crude petroleum may be 13 ft. in
diameter and 85 ft. high.
• The tower is divided into a number of horizontal sections
by metal trays or plates.
• A tower used in the fractionation of crude petroleum may
have from 16 to 28 trays.
• These force a rising vapor to pass through a pool of
descending liquid.
• Liquid collects on each tray to a depth of, say, several inches
and the depth controlled by a dam or weir.
• As the liquid level rises, excess liquid spills over the weir
into a channel (downspout) , which carries the liquid to the
tray below.
 


	8. Fractionating Column with
Bubble  Cap Tray
 


	9. Atmospheric Distillation Unit  (ADU)
• The temperature of the trays is progressively cooler
from bottom to top.
• The bottom tray is heated by the incoming heated
feedstock, although in some instances a steam coil
(reboiler) is used to supply additional heat.
• As the hot vapors pass upward in the tower,
condensation occurs onto the trays.
• In the distillation of crude petroleum,
– light naphtha and gases are removed as vapor from the
top of the tower,
– heavy naphtha, kerosene, and gas oil are removed as side-
stream products, and
– reduced crude is taken from the bottom of the tower.
 


	10. Temperature Profile in  ADU
 


	11. Vacuum Distillation
• The  boiling range of the highest boiling fraction that can be
produced at atmospheric pressure is limited by the
temperature at which the residue starts to decompose or
crack.
• When the feedstock is required for the manufacture of
lubricating oils , further fractionation without cracking is
desirable and this can be achieved by distillation under
vacuum (reduced pressure) conditions.
• Vacuum is maintained with vacuum ejectors
• The distillation of high-boiling lubricating oil stocks may
require pressures as low as 15 to 30 mm Hg, but operating
conditions are more usually 50 to 100 mm Hg.
 


	12. Vacuum Distillation Unit  (VDU)
• Heavy gas oil, an overhead
product and is used as
catalytic cracking stock or,
after suitable treatment, a
light lubricating oil
• Lubricating oil (usually
three fractions: light,
intermediate, and heavy),
obtained as a side-stream
product
• Residuum: the nonvolatile
product that may be used
directly as asphalt or
converted to asphalt
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