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PRACTICAL GUIDE TO THE IMPLEMENTATION OF DATA IN TOWEF0

1. The steps to follow when carrying out an LCA with the Towef0 software
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2. Goal definition

The person carrying out the LCA needs to define the objectives of the project. The purpose of the project can be:

· To establish benchmarks from one year to another or between sites that have the same processes,

· To draw out comparisons between different processes layout with the aim to identify improvements.

Once the goal is established, the software user must model the project’s system. The first step is to prepare a flow chart of the system using the generic industry processes and wastewater treatments modelled in Towef0.

3. System modelling

Using the generic ‘building blocks’ to model the system

There are three categories of ‘building blocks’ to model the system of processes and treatments in the software:

· Manufacturing processes: these 13 generic processes model the main wet stages in the ‘Textile Finishing’ industry

· General processes: these 6 generic processes model the main general processes of interest in the Textile Finishing industry

· Wastewater treatments: these 10 treatments model the main wastewater treatments that can be used to treat Textile Finishing effluents.

The full list of processes and treatments available in the software can be found in Annex 1 – List of processes.

It should be noted that not all the processes used in the Textile Finishing industry have been modelled at this stage. The processes that have the most prominent impact on the environment have been addressed. The treatments modelled are the ones that are the most used.

4. Data gathering

Case 1: PIDACS
 available for the project

Most of the data needed by the Towef0 software for the calculations is available in the PIDACS, the technical document that gather a lot of relevant data on a company’s textile processes. So it is not necessary to collect further data if the PIDACS have been filled in.

Case 2: PIDACS not available for the project

A user that does not have PIDACS data on his project can still use the Towef0 software, but he will need to collect data on all the variables used for calculation for each process modelled.

In case no PIDACS is available, the software user must first model the system (refer to Goal Definition page 3 and to Annex 1 – List of processes, p7). Once the system has been modelled, the user must log on the software using the profile “Process Expert” and create each process and treatment needed to model his system. As he creates a process, the list of all the variables required for calculation will be displayed, to be filled in. The “Process Expert” should print out this list and use it as a reference list for the data that he needs to collect.

5. Data implementation into the software

The reference unit

All data should be implemented with a reference unit of 100kg of fabric processed, since the LCA will be calculated in this basis. In the PIDACS, the data is available per run when it is a batch process. You need to select the numbers that correspond to the highest production of fabric per batch and calculate the ratio for 100kg.

It should be noted that the data entered should never be entered as a concentration but in g of product per 100kg of fabric processed.

The fields that must be logged in directly, without expressing the variables in relation to the reference unit are:

· The run time

· The absorbed power (kW)

· The absorbed power in pipeline for recycling (kW)

· The Temperature In

· The Temperature Out

· The Water Heat Exchange Efficiency (%)

Utilisation of the data into the calculations

It must be stressed that data has to be filled concerning all the fields enabling the calculations of the steam production impacts and electricity impacts. Indeed, energy impacts represents roughly 40% of the textile production’s environmental impacts (ENEA, M Tarantini). 

The formula used in the calculation approximates the quantity of steam needed to heat up the water used in the processes:
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Some of the data concerning chemicals use is not taken into account in the calculations. Indeed, most upstream data enabling the modelling of chemical’s production is not publicly. 

List of key variables to fill in

The key variables that need filling in are:

· Run time

· Absorbed power (kW)

· Absorbed power in pipeline for recycling (kW)

· Temperature In

· Temperature Out

· Water Heat Exchange Efficiency (%)

· Water to process (m3)

· Processed fabric per run (for batch processes and treatments)

One of the main impacts concerns the energy uses in the processes, to heat up water to the required temperature.

In order to calculate the calorific energy used up in processes, the software looks at the temperature difference between the incoming temperature and the outcoming temperature. It calculates the quantity of steam needed to heat up by x°C the process water.

Practical steps to follow in the software

In order to create the relevant processes/treatments in the software, the user needs to log in as a ‘Process Expert’. For detailed information on the steps to follow, please refer to the Towef0 User Guide.

6. Transposition of data from the PIDACS into the Towef0 software

· Temperature In: refer to the General Data section, paragraph b3) Process Water Analytic Features

· Temperature Out: look at the process’s bath temperature(s). If there are different temperatures, calculate the average temperature for all the baths.

· Water temperature out < water temperature in as this is used to calculate the amount of steam that needs to be generated to heat up the water to a certain temperature

· Water Heat Exchange Efficiency: If you do not have information on this (it is not available in the PIDACS), then use a default value of 0.9 (90%)

· Waste water from process: to calculate the volume, add up the equipment volume used in each bath (be careful to use the right unit). Select the equipment that enables to process the highest quantity of fabric per run. In case there is recycled water, count it in anyway. Then, make the ratio for 100kg. 

· Volume of water heated: The bath is filled in at each sub-stage of the manufacturing processes and uses up the volume of water corresponding to the capacity of the equipment. Look up the Equipment Volume that corresponds to the equipment type (W1 to Wn) and then go to General Data section, paragraph g) Equipment to find the corresponding volume of the equipment. Select the equipment that enables to process the highest quantity of fabric per run. Be careful not to add up water used for filling and washing. Indeed, this quantity of water is used to calculate the quantity of steam needed. Then, make the ratio for 100kg.

· Absorbed power: identify the equipment type used in your process and then refer to the General Data section, paragraph g) Equipment and read the ‘Absorbed power’.

· Run Time (h): read the run time that corresponds to the equipment that enables to process the highest quantity of fabric per run.

· Chemicals: calculate the use of chemicals for 100kg of fabric processed and implement the data with the required unit. Make sure that you do not implement data as a concentration (e.g.: g/L)

Remarks:

· For the general process ‘softening’, there is usually no Water to treatment as all the water softened is used in the processes.

· When creating a ‘softening’ process, the easiest is to add up the sum of the volume of water that is going to be heated up (refer to the Volume of water heated for each process and make the sum)

· In order to obtain the value for the water used in the process, please add up to the volume of water heated the volume of water for rinsing and washing as well as the recycled water in your system.

7. System implementation

The user needs to create a project in the software and to build the system, by assembling the processes defined in “Data Implementation”.

In order to create the relevant projects and scenarios in the software, the user needs to log in as a ‘Project Expert’. For detailed information on the steps to follow, please refer to the Towef0 User Guide.

When modelling, the user must choose the right level of granularity (i.e.: level of detail) to model the system. For instance, within a desizing process, there are usually several baths. The user can either aggregate the data for all the baths or model each bath as a separate desizing process. 

It is strongly recommended to aggregate the data concerning each bath and to represent the series of baths as one desizing process. Indeed, some data corresponds specifically to a bath while other data is available at a process level (e.g. absorbed power). Furthermore, aggregating makes the LCA calculations swifter and the modelling is visually simpler and easier to understand by non-LCA people. 

In case the user chooses to create separate processes for each bath, he should be cautious not to log in the same data available at the process level and at the bath level twice, otherwise, the impacts associated to those variables would be counted twice.

Annex 1 – List of processes

8. Manufacturing processes

Preparation phase

· Bleaching

· Desizing

· Desizing & Bleaching

· Desizing & Scouring

· Desizing & Scouring & Bleaching

· Mercerizing

· Scouring

· Scouring & Bleaching

· Washing

Dyeing / Printing phases

· Dyeing

· Printing

Finishing phase

· Chemical finishing

· Mechanical finishing

9. Waste water treatment

Biological

· Aerobic

· Anaerobic

· Membrane bio-reactor

Chemical-Physical

· Flocculation

· Oxidation

· Adsorption

Column filtration

· Ion Exchange

· Sand filtration

Separation

· Membrane

· Evaporation

10. General processes

· Biogas

· Electricity

· Sludge

· Softening

· Water pollutants

· Water supply

� PIDACS: Process Identification & Data Collection Sheet in the textile industry. This is a auditing methodology set up by Towef0 partners (Centexbel and Lariana Depur) to identify key processes and allows data collection from textile industries.
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