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TO:
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DATE:
September 12, 2005


SUBJECT:
Process simulator (ASPEN, HYSYS) front-end model for acetone plant

As mentioned in the original project scope, your team must determine the feasibility of squeezing an additional 30% acetone production from the existing design (plant currently under construction).  A reasonable approach is to recreate the PFD on a simulator to establish the base case, verify the mass and energy balances (of the approved-for-construction original design calculations), and then perform optimization and debottlenecking studies to focus on increasing rates by 30% in the most economical manner.  During the optimization, remember that equipment on the PFD has already been purchased, so no modification of equipment file specifications is allowed (i.e. cannot change heat exchanger areas, number of column trays, etc.).  That is, only operating conditions can be tweaked.  A word about goal prioritization:  management has indicated the main goal is increased production.  A rational gameplan is to first obtain the necessary rates by adjusting operating conditions (if possible), then afterwards compare alternative scenarios that yield the required production rates while minimizing operating costs.  For economic analysis, either use the built-in functionality of the simulators or export the data to an outside program (such as Excel) to build case studies.  For individual team member assignments, it may be useful for a subgroup to concentrate on setting up the financial tables while another focuses on modeling the plant.  Remember that time is short for this project.

To this end, the Serendipity R&D department has modeled the “front-end” of the plant to speed your analysis.  Models were created in both ASPEN and HYSYS to provide your team flexibility in electing the proper simulator for the job.  These models can either serve as the initial flowsheet from which all other streams and unit-ops are added, or they can be copied into an existing flowsheet.  R&D maintains these models require no further design consideration.  Although neither model should be modified after initial installation (other than increasing fresh feed rate, Stream 1), their performance must be monitored because their utility usage contributes to the plant’s annual operating costs.  

	Description
	ASPEN
	HYSYS

	1. Fresh feed stream (52 kmol/h, 67 mol% IPA)
	Stream 1
	Stream 1

	2. Recycle stream (as-yet-connected from T-403 source)
	---
	Stream 14

	3. Unit-op to blend feed and recycle streams
	V-401 (mixer)
	V-401 (tank)

	4. Vapor stream from V-401 (does not exist but HYSYS insisted, ignore it)
	---
	Stream 1B

	5. Combined stream of feed and recycle 
	Stream 1A
	Stream 1A

	6. Pump to increase fluid pressure 
	P-401
	P-401

	7. Energy (electricity) input to P-401
	---
	Stream QP-401

	8. P-401 discharge stream
	Stream 2
	Stream 2

	9. Furnace (modeled as htxgr) to vaporize Stream 2
	E-401
	E-401

	10. Energy input to E-401
	---
	Stream QE-401

	11. Feed stream to reactor
	Stream 2A
	Stream 2A

	12. Reactor
	R-401
	R-401

	13. Reactor outlet stream = feed to downstream process
	Stream 3
	Stream 3


ASPEN

1. Installation

a. Load the model.

i. From the CENG 403 website, download files to your destination folder ([abbrev * = FrontEndBlock], *.appdf, *.apw, *.bkp, *.def, *.for, *.his, userxltemplate.xls).

ii. Load the main file, FrontEndBlock.apw.

iii. Decide whether to make this flowsheet your team’s permanent process flowsheet, or copy it to another flowsheet.

iv. ASPEN simulates R-401 via an Excel spreadsheet and therefore must be told its file location.  From Aspen’s main menu, go to Data ( Setup, double-click Blocks folder (in folder tree on LHS of screen), click on R-401 subfolder, and browse for the proper file location of userxltemplate.xls on the Subroutine tab.

v. Press the NEXT button, labeled “N(”.  Simulator will cycle through calculations.

vi. Save As… (new name).  

b. Build plant around front-end model

i. Connect the destination of front-end outlet, Stream 3, to rest of process created by your team.

ii. Connect the destination of T-403 overheads product, Stream 14, to inlet of V-401 mixer.

2. Accessing energy usage results

a. Electricity (P-401):  From LHS folder tree, choose Blocks ( P-401 ( Results, listed as “Electricity.”

b. Natural gas:

i. E-401:  From LHS folder tree, choose Blocks ( E-401 ( Results, listed as “Heat Duty.”

ii. R-401:  Open userxltemplate.xls, Sheet 1, cell B16.

HYSYS

1. Installation 

a. Load the model

i. From the CENG 403 website, download FrontEndBlock.hsc to your destination folder.

ii. Load the main file, FrontEndBlock.hsc.

iii. Decide whether to make this flowsheet your team’s permanent process flowsheet, or copy it to another flowsheet.

iv. Save As… (new name).

b. Build plant around front-end model

i. Ignore stream 1B.

ii. Connect the destination of front-end outlet, Stream 3, to rest of process created by your team.

iii. Connect the source of the recycle, Stream 14, to T-403 overheads product stream.

2. Accessing energy usage results

a. Electricity (P-401):  “Heat flow” from Stream QP-401 (realize this is actually an electricity requirement, not heat).

b. Natural gas:

i. E-401:  “Heat flow” from Stream QE-401.

ii. R-401:  Open R-401 flowsheet object, select the Spreadsheet tab, “Reaction energy requirement” from cell B18.

SIDENOTES:  As a reminder, group meetings are planned for Wednesday, September 28, to provide management with a progress report.  It is the responsibility of your team to schedule a ~ 1-hour meeting with Dr. Cox.  The purpose of the report is to summarize whether a 30% production rate increase of acetone is possible, but also to ask questions.

As with any educational course, the assignments are not the end-goal—the skills acquired during completion of the assignment hold the true value.  The best students are self-aware, those who don’t blindly plow through the material but step back to swallow the “big picture.”  To aid you in obtaining insightful perspective, the following list highlights the skills that are hoped you will pick up while sweating through this project.  These are skills needed not only to succeed in this class, but also to survive in the engineering world. 

1. Determine if one process simulator is better suited for this plant design than another.

2. Determine the best thermodynamics models for the simulation (consider both vapor & liquid phases).

3. Reconstruct a complex flowsheet on a simulator.

4. Make justifiable assumptions and decisions as necessary.

5. Physically interpret expected and unexpected results from simulators.

6. Distinguish between simulator faults and correctly modeled, physically unreasonable scenarios.

7. Troubleshoot problems of simulator configuration and process dead-ends.

8. Identify areas for improvement in process.

9. Optimize network of existing unit operations without ability to change hardware.

10. Realize best operating conditions for a single unit-op may not be the best for overall economic bottom-line.

11. Document document document – you may find insufficient data from the previous design; take mercy on the next poor soul who (in the real world) will inherit your job by thoroughly explaining the basis behind all assumptions and conclusions you make.  Not to mention that for the final report you won’t remember in 5 weeks what you’re doing this week.  

12. Organize thoughts and data into succinct conclusions.

13. Have conviction in your answers.

14. Communicate results concisely, firmly, and conclusively, based on what the data and your best educated guess says, not what someone wants to hear.

15. Time management.


S E R E N D I P I T Y   C O N F I D E N T I A L


September 12, 2005


