P&G/Tsinghua Collaboration Research Proposal 

--- Automation Session

Proposals

Herein, what P&G is interested in is “Automation Technology”. The research targets on:

“Automated Pilot Plant and Process Research Lab”.

Which includes:

1. Automated storage and retrieval for raw materials
2. Automated sample conveying robots 

3. Automated weighing system

4. Automated batch making system

5. Automated packing and storing for finish product

Research Plans

P&G consumes enormous money, time and labors on batch making, even in pilot plant. Ideally, automation on the whole pilot plant is desirable. 

To achieve this goal, the following works are expected:

· Computer management system and Information integration system

· Instruction processing system and system linkage 
· Automation on each operation steps:
· Automated storage and retrieve for raw mater
· Automated sample conveying robots
· Automated weighing system
· Automated batch making and cleaning system
· Automated packing and storing for finish product
· On-line sensor and controller system
· QA system 

Expectation for this project

Considering it is a one-year project, we do not require the investigator to cover all of contents listed above. To successfully make the whole project happen, we emphasize the first year project on:

1. Design the whole automation system and pinpoint the commercial and existing technologies globally. 

2. Design the software and hardware for computer management and information integration system.

3. Develop an automated dentifrice batch making system. The batch size could be 5 kg or 50 kg. 

Dentifrice Pilot Plant Description

There are five major parts in dentifrice pilot plant.

	Raw Material warehouse
	Sample weighing Room
	Dentifrice Making Room
	Dentifrice Packing Room
	Dentifrice Storage house


In each part, there are also lots of subsets. When we make dentifrice, the raw materials should be transferred to weighing room from warehouse. After weighing, all of materials used in batch making will be transferred to making room by trolley. Based on batch making procedure, each material will be put into pot step by step. Then, the operator should control batch making machine based on the instructions of dentifrice making record, such as stir speed, stir time, vacuum, homogenization, temperature, etc. All of relative parameters, such as viscosity, pH, temperature, vacuum and so on, will be recorded. After batch making, dentifrice will be pumped out and transferred to Packing machine. The packing machine will inject dentifrice into each tubes based on computer instruction. Finally, the finish product is transferred to warehouse for determination and release. 

Key Parameters for automated dentifrice making

Herein, we do not describe more about system design and software/hardware design. We will show dentifrice pilot plant to each applicant when he/she decides to apply our project. We would like to emphasize some key parameters in batch making, because we will require the investigator to deliver this subset within one year. 

The key parameters during batch making can be divided into several groups:

1. Adding procedure: since dentifrice making is not a one step work, it will require lots of adding steps. Mainly, it includes salt adding, solvent adding, abrasive adding, surfactant adding and flavor adding. The adding procedure control should be considered as time sequence and weight control. 

2. Making procedure: dentifrice making will require stir, homogenization, vacuum and temperature at different step. It is important to integrate the controller, sensor and batch making system together to make sure whole making procedure goes well according to batch making record.

3. Pumping system: after dentifrice making, it will require the pump-out system to transfer dentifrice out of pot. 

4. Batch cleaning system: It is not hard but very important to make sure the batch is cleaning for each batch making.  

External and Internal Resource

The principle investigator in Tsing Hua University will be overall responsible for this project. P&G will proactively involve in this project and provide any possible consultation and support for searching available technologies, issuing patent and evaluating products.

Contact person:

If you have any question related to the information described above, pls contact: 

Contactor: Johnson Zhu

Email: Zhu.jo.2@pg.com

Tele: 0081-78-845-7408

