Distillation Column Excel Program

	The program requires that the feed flow rate (F), feed composition (xF), solute concentration in the distillate stream (xD), and solute concentration in the bottoms stream (xB). The program assumes that the feed temperature is at 25°C as a sub-cooled liquid at 1 atmosphere. Operating pressure is also at 1 atmosphere. The column was assumed to operate with reflux with a reflux ratio (R) equal to 1.5 times the minimum (Rmin). The Rmin was estimated as the intersection between the feed line and the equilibrium curve. The column was assumed to operate with a total condenser and partial reboiler.

	The first calculation was the feed quality (q) equal to . Next, an overall balance around the distillation column was used to calculate D and B. In order to estimate Rmin, all possible values of R was calculated and used to calculate the intersection between the feed line, rectifying line and stripping line, (qx,qy). This point was defined as the point before the feed line moves outside the area under the curve (see J30:J:129). The slope of the rectifying line made by the points (qx, qy) and (xD, xD) was calculated algebraically. This is which was used to calculate Rmin. R was determined to be 1.5Rmin. Using the mass balance equations around the distillation column, liquid reflux stream to the column (L) and vapor stream from the column (V) were calculated. From R, the actual intersection between the feed line, rectifying line and stripping line (qx, qy) was determined algebraically. This point was then used to determine the equation of the stripping line using the two points (qx, qy) and (xB, xB), algebraically. Knowing B and xB, the y-intercept of this line was used to determine V’. Using the slope of the same line , L’ was determined using V’.
	
	The distillation stages was modeled by taking xD and using its quantity as the initial vapor equilibrium concentration of the solute in the topmost stage. The corresponding liquid equilibrium concentration of the solute in the top stage was determined using the rectifying line equation. After every iteration, the x value was checked if it is greater than qx. If it becomes less than qx, the equation used was the stripping line equation. Also, the x value was constantly checked if it is less than xB. When this point is reached, the iteration is stopped thus marking the last stage (see Q30:R55). The feed plate was determined as the point before which the operating line shifts from the rectifying section to the stripping section.

	The reboiler and condenser duties were calculated by using the heat of vaporization data for water and acetone. For the total condenser, the total heat of vaporization of the components of V was calculated as the condenser duty. For the partial reboiler, the total heat of vaporization of the components of V’ was calculated as the reboiler duty.


