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Specification for a Long Length Electrically Heated Ageing Furnace
1. Introduction 
Further to the successful development of the AMCC 1 programme in the Brunel Centre for Advanced Solidification Technology (BCAST) at Brunel University London (BRUNEL), the second phase development (AMCC 2) is now being established to expand this unique national facility for light metal research in processing and characterisation for fundamental research and industrial applications. Together with the EPSRC Future Liquid Metal Engineering Hub, and AMCC1, AMCC 2 will provide high performance light alloys, resource efficient manufacturing technologies and component innovations with advanced materials characterisation facilities to meet the long- and mid-term needs of UK industry. 

The initiative is funded by the Higher Education Funding Council for England (HEFCE), and supported by a number of industrial partners. Funding for equipment at the AMCC 2 is available in the period up to 31st March 2017 to assist in establishing the new facilities at Brunel University London in Uxbridge. The equipment will be purchased by BRUNEL. All equipment must be accepted and staff trained on the Uxbridge site by the end of March 2017 or as soon as possible thereafter.
An electrically heated furnace is required for ageing heat treatment of batches of 4 m long aluminium extruded profiles at temperatures up to 225 °C. The system should include an air cooling system and a manual system for loading the batches of profiles.
2. Supplier Response
2.1 The Supplier shall respond to each numbered paragraph of this specification, describing in detail the method of compliance or otherwise.  The Supplier shall highlight and discuss all exclusions and limitations. Failure to do so shall result in any additional cost being borne by the Supplier. BRUNEL must agree any exclusions or limitations in writing.
2.2 The Supplier shall provide a complete package, including any necessary design, manufacture, supply and documentation.
2.3 The Supplier shall be responsible for all equipment and services supplied, including sub-contract purchases.
2.4 Where brand or company names have been used, this does not imply a specification or preference towards a particular brand, and the terminology has been used only to aid understanding of the type of equipment required. 
2.5 The Supplier must appoint a project manager for the equipment order. The project manager will provide BRUNEL with progress updates (timing to be jointly agreed) and timing plans, throughout the duration of the equipment order. 
2.6 A fully itemised quotation shall be provided. Lead-times must be stated within the quotation, and broken down into milestones.
2.7 When equipment which exceeds this specification can be offered, the Supplier should provide a quotation for this as an additional cost option. This will not be evaluated for the award of the contract.
2.8 It is intended to create an environment where change will be encouraged if it helps to meet the requirements or provides benefits in terms of quality, timing or cost improvement. Suppliers will be expected to recognise this as an integral part of the tender and not to treat such changes as an incremental activity.
2.9 All specifications and details of equipment are supplied in good faith and are not to be distributed without prior consent from BRUNEL.
2.10 All tenders must be written in English.
2.11 The following items shall be provided as part of the response to this specification:

2.11.1 Itemised quotation
2.11.2 Annotated copy of the specification with Comply/Not Comply statements against each line item

2.11.3 Timing plan (including provision for acceptance and testing)

2.11.4 Life cycle costs (including running cost or consumption of energy)

2.11.5 Equipment layout and installation requirements

2.11.6 Delivery sizes and weights

2.11.7 List and details of required services

2.11.8 Training proposals

2.11.9 Service & maintenance proposals

2.11.10 Operating proposal (programming and operational/research support)

2.11.11 List of any exclusions
2.11.12 Equipment manufacture time

2.11.13 Installation & commissioning time

2.11.14 Training time

2.12 It should be recognised that BRUNEL is a not for profit research facility which will focus on underpinning research that addresses recognised industrial issues and needs. The centre activities will be led by BRUNEL and there will be a high level of industrial involvement and interaction in all projects, ensuring that the facility will provide a ‘shop window’ for Suppliers to demonstrate their equipment capabilities. Responses are welcome from the Supplier for additional equipment items, both in production and development that may enhance the capability and profile of BRUNEL. It is expected that Suppliers will provide long term support for the equipment at limited or no cost including, application engineering, programming and upgrades.
2.13 The Supplier should support the flexible research environment of BRUNEL. For this reason, the Supplier may agree to an equipment exchange programme. Any previously delivered items which have not been used or high-value used parts with full function will be exchanged with alternatives of an equivalent value according to the changing needs of new incoming projects.
2.14 The Supplier may also support the flexible research environment at BRUNEL by providing in-kind contributions in the form of free issue equipment and consumables.
2.15 The levels of such support that are offered in response to 2.12 to 2.14 must be detailed although this will be used for information purposes only and will not be evaluated for the award of the contract.
2.16 Funding for this equipment is provided via BRUNEL’s capital equipment grants, a condition of which is that all equipment purchased will ideally be delivered, installed, commissioned and accepted, with any training carried out before 31st March 2017.
3. Equipment Specifications
3.1 An electrically heated air chamber furnace is required for ageing aluminium extruded profiles. For temperature control, the furnace should be designed for a temperature uniformity of no worse than ±5 °C.
Basic Technical Specification
Work space:


4000 x 800 x 800 mm (W x D x H)
Max. operating temperature:
225 °C

Working temperature range:
Ambient + 5 °C to 225 °C
Temperature uniformity:

±5 °C

Max. charge weight:

800 kg with evenly distributed load

Typical part weight:

20 kg

Typical number of parts:

30 off

Supply voltage:


400 V 3Ph 50 Hz
3.2 Furnace Design:
3.2.1 Housing
· The furnace should be designed for standing on an even floor.
· Eye bolts should be installed on the roof for lifting the oven with a crane or a forklift truck. This is to assist with transportation and installation.

· For access, the most cost effective method is required. This would either be a single door arrangement at one end or as a lid.

· Sealed doors should be installed with a flexible silicone sealing that is easily exchangeable.

· A 40 mm diameter port should be incorporated to facilitate the insertion of additional thermocouples into the furnace chamber.

· It is preferred that the furnace is designed and installed with a loading system for the aluminium profiles. This can be either:

· a manual trolley system that is pushed along a floor mounted guide rail and through the door, if the furnace is designed with an end-entry door; or

· a basket that can be lifted into the chamber if the furnace is designed with an opening lid.

3.2.2 Insulation
· High-quality mineral wool insulation between inner and outer housing of the side walls, ceiling and door. Floor with mineral wool insulation to ensure low energy costs.

· It is preferred that the insulation in the furnace should made out of a material which is not related to any carcinogenic classification 2 of directive 97/69 EC and REACH (Registration, Evaluation, Authorisation and Restriction of Chemicals) regulations.

· The outside wall temperature should be < 40 °C above ambient temperature. Higher temperatures near the door and collar areas must be taken into account.

· The insulation material should be designed for continuous operation at 260 °C.

3.2.3 Heating System
· Electrical heating elements should be mounted within the air flow of the air circulation fan.

· The heating system should use a single heating control.

· The electrical system should have a heating system safety shut-off function in case of: opening the door; malfunction of the air circulation fan motor; malfunction of the measuring circuit or the controller; or activation of the over-temperature policeman controller.
3.2.4 Air Circulation/ Cooling
· A powerful air circulation fan should be installed in the oven to help provide uniform temperature.

· It is preferred that air flows in a cross-flow path. If air flow is longitudinal then it is preferred that a reversing capability is included.

· The noise level should be less than 75 dB (A).

· The oven chamber should be made of stainless steel. 

· The chamber should include an internal lighting system.
· The air circulation system should be installed with an air cooling option. This could be as simple as an extra fan that can draw in small volumes of air to cool the chamber after the heating cycle. We would expect the maximum cooling rate to be, a full load at maximum temperature cooled to below 150 °C in less than 10 minutes.

· The cooling system must have a speed setting per recipe.
3.3 Controls, Process Documentation and Switchgear
3.3.1 Controls
· A control system is required for holding part heat treatment recipes. These recipes should be capable of setting furnace operating temperatures, times at temperature and ramps to temperature.
· A minimum of 10 recipes will be required for operating the furnace.

· The control system should be easy to operate and it should be simple to modify the process steps.

· A graphical representation of the actual furnace process is required.

· A historical graphical presentation of the finished processes is required.

· Integration of up to three additional thermocouples.

· The control system should be in English.
3.3.2 Process Documentation
· The recorded batch and process data should be displayed graphically as a chart and stored in an unchangeable and downloadable file.

· It must be possible to print a detailed report, using an included printer, when the heat treatment is completed. While the process is running, it should be possible for the operator to monitor the temperature curve at any time.
3.3.3 Switchgear
· The control switchgear cabinet will not be mounted more than 3 metres away from the furnace.

· The cabinet should have fan cooling with outlet filter installed.

· The hard-wired connection of the power supply will be through the top of the electrical panel.

· The furnace should include a programmable logic controller (PLC) from a well-known supplier (Allen Bradley is preferred).

· Control of the heating elements by solid state relays is preferred.

· A visual and acoustic alarm should be included in case of a malfunction.

· Main switch as emergency stop according to IEC/EN 60204-1.
3.4 Installation and Commissioning
Functional tests of all mechanical and electrical parts of the described modules and the PLC must be included in the scope of supply.
4. General 
4.1 Estimates of the anticipated operating costs for the proposed equipment shall be submitted with the quotation. Where applicable, this shall include anticipated (where relevant) water usage, compressed air, consumables, gases and electrical power consumption.

4.2 Ease of operation and maintenance must be considered for all designs.

4.3 The successful Supplier must undertake to notify BRUNEL of any export control restrictions applicable to any items. If it is claimed that any item is not subject to any export control restrictions, other than end-use controls, this should be confirmed.

4.4 The equipment shall be installed in an industrial atmosphere and operated under  BRUNEL’s normal shop environmental conditions. If the equipment has any special requirements in terms of environmental conditions for effective operation, these must be expressly detailed in the Supplier’s response.

4.5 The general shape and arrangement of the equipment shall provide the necessary functions with accessibility, minimum space and neatness. The supplier shall recommend the design configuration and the functional operation of the equipment and this will be subject to approval by the BRUNEL.

4.6 A comprehensive list of recommended spares, consumables and accessories must be included in the proposal. Components shall be of current production stock, not end-of-life or near end-of-life. detailed drawings of such spares shall be supplied with the equipment for future replacement.

4.7 Supply of the equipment on a ‘turn-key’ basis is required, therefore, the Supplier shall be responsible for supply, installation, commissioning and training and BRUNEL will accept the whole system by assessing the quality of demonstration trials.
5. Training
5.1 The Supplier must provide comprehensive training to enable BRUNEL to understand the system operation and capabilities, and be able to operate it safely.

5.2 Training must be for a minimum of 7 people.

5.3 The training shall include the operation of all software related to the equipment. Backup copies of all relevant software shall be provided on CDs or other media formats.

5.4 All training packages shall be submitted to BRUNEL for prior agreement.

5.5 Training may be undertaken at the Supplier’s premises or onsite at BRUNEL’s discretion. Consideration shall be given to the benefits of training or part-training activities at each location.

5.6 Training shall be provided for any system updates from acceptance within the scope of the maintenance and warranty period.

5.7 The length and content of training sessions for each of the functions shall be agreed between the Supplier and BRUNEL. The training sessions will be planned taking into account the best use of time for personnel and equipment, and delivery commitments.
6. Safety and Standards
6.1 The equipment shall be designed and constructed to be safe and without risks to health when used at work, including consideration to adequate and appropriate shielding, guarding, interlocks, emergency stops, etc. This will be in line with the essential HS&E requirements specified in the Supply of Machinery Regulations (or equivalent).
6.2 The equipment design and installation must comply with all relevant legal requirements, codes of practices, and UK health and safety legislation in force at the time of installation.
6.3 All electrical designs (and their parts) shall be in accordance with all relevant legal and statutory EU and UK requirements, as applicable. 

6.4 All electrical components (and their parts) shall be of a type and rating to fully comply with all relevant legal and statutory EU and UK requirements, as applicable.

6.5 All electrical equipment is to operate with UK and EU standard supply parameters.

6.6 The equipment MUST be CE approved and accordingly marked to the relevant classification.

6.7 The winning tender must provide the complete CE marking for the whole system and will be responsible for communication between the suppliers of any subsystems.
6.8 All personnel visiting the BRUNEL site from, or on behalf of, the supplier must adhere to the site policy on safety induction and the use of personal protective equipment. High-visibility vests and hard-hats must be worn if requested by BRUNEL. All personnel attending site must wear safety shoes and have safety glasses available.
7. Scheduled Maintenance and Maintenance Contract
7.1 The Supplier is required to specify the maintenance intervals of principal components of the system, based on usage (elapsed time and working hours).

7.2 The Supplier will provide a specific 'operator asset care' manual that will simply outline what maintenance activities and frequency (shift/daily/weekly/monthly/ annually) are to be carried out by the operator. This manual will include specific HS&E information pertaining to the tasks included.
7.3 All equipment shall be of sound design, well-constructed and of suitable materials to ensure safe and reliable operation in a production environment. The equipment must be fully supportable for at least 10 years.

7.4 Where relevant, a recommended maintenance and calibration schedule must be included in the response to this tender. A contract to support the equipment during the first three years of operation must be offered as an individually priced option. Any calibration conducted for the system must be carried out to approved/recognised calibration procedures with standards traceable to national or international standards. Calibrations shall wherever possible be carried out under controlled conditions by laboratories that have been certified in accordance with ISO 17025 (E.g. UKAS).  The calibration methods must be agreed with BRUNEL.

7.5 The Supplier shall state the frequency and details of future calibrations including logistical costs. This shall include lead times and duration of calibration.

7.6 Any specific devices or tooling required for calibration of the equipment must be either supplied to BRUNEL by the Supplier as part of the equipment quote or must be available from the Supplier at no cost on an as required basis to allow equipment calibration according to the recommended schedule.
8. Contractual terms including Price

8.1 The Supplier’s quotation must include delivery, installation, commissioning and acceptance trials at BRUNEL. Delivery costs should include all haulage, shipping, off-loading, positioning, as well as insurance costs and taxes (Import and VAT). Prices should be based on the Incoterm Delivery Duty Paid (DDP Incoterms, 2000). This needs to be clarified in the quotation. However, BRUNEL reserves the right to change the detail in this clause to ensure the best value of money and convenience.
9. Delivery and Commissioning

9.1 The off-loading, delivery, positioning, installation and commissioning of the system must be carried out during normal working hours in the final location agreed with BRUNEL and at no additional cost to BRUNEL. However, if BRUNEL decides to take the responsibility for delivery in the UK and positioning in the workshop, clarification in the final contract will be required after reviewing the quotation provided by the Supplier. 

9.2 Lead times for delivery must be supplied when responding to this tender. The Supplier shall be required to meet a Schedule that has been agreed with BRUNEL so that delivery of the equipment fits with the construction of the building and the foundations. BRUNEL will not accept any storage costs if the Supplier has finished construction before the shipping date. For the avoidance of doubt, delivery shall be of the essence in any contract formed for the supply of this equipment.
9.3 Removal of all packing, crating and waste materials relevant to the order is to be the responsibility of the Supplier unless agreed otherwise.

9.4 The Supplier is responsible for maintaining a clean site during the installation activities. If after consultation the site is not left in a suitable condition, BRUNEL reserve the right to instigate a cleaning activity at the Suppliers cost.

10. Acceptance

10.1 Acceptance must be on completion of all the above requirements. At least one demonstration is required of the full function of the machine and the whole system working at BRUNEL.
10.2 It is essential that a minimum of two hard copies and a copy on CD of the following documentation (in English) are provided.
10.2.1 Manufacturer’s operating instructions detailing the safe operation of the equipment (including any specific hazards or risks)
10.2.2 Manufacturer’s maintenance instructions

10.2.3 All Equipment (including spares) drawings and schematics

10.2.4 Calibration certificates
10.2.5 Software manuals and licences
10.3 BRUNEL reserves the right to undertake acceptance trials on the completed fully commissioned system over a reasonable period of time before acceptance. The tests shall include, but not be limited to, repeatability of critical parameters, noise from motor controller, mechanical and electronic sources, general fitness for purpose, achieved tolerances, water flow rates, filtration quality, leaking, illumination levels, achieved working volumes and an assessment against the requirements stated in this document. The acceptance tests shall be done using components which shall be provided by BRUNEL.

10.4 The Supplier shall provide a valid calibration certificate in original hard copy for all systems before the system as whole shall be accepted.

10.5 Any issues & snags identified by BRUNEL during equipment acceptance will be notified to the Supplier using an agreed method and must be resolved in a timely manner at the Supplier’s cost. 

10.6 The warranty period shall be for at least 12 months with satisfactory terms and will not commence until commissioning is complete and the equipment is formally accepted at site through signature of an appropriate acceptance document. The warranty period and terms must be stated in the tender response.[image: image6.jpg]Supported by the
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