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1. Introduction
Safran Seats GB are a leading manufacturer of business and first class suites for the aerospace industry. Their customers include renowned airframers Boeing and Airbus, and airlines such as Cathay, Emirates and many more.The airline customers will choose in the development stage what they require to be included in each of their suites. This can include peripherals such as wireless bluetooth charging units, monitors for entertainment system, chilled drinks cabinets, massaging lumbar units for relaxation and various lighting options for ambience and indication.
Safran are in the development phase to create a catalogue seat which the customer would start with a standard base set up and add extras to the seat depending on their requirements. This would be similar to purchasing a car from a supplier and adding optional extras.
One of the optional extras in development is the option to have a heated seat within the suite. This initially would be situated on the backrest and seatpan of the seat, but could be adapted to feature on the ottoman, which would heat the passengers feet. 
1. Overview
The Heat mat system would be designed and built in house as to keep the cost within the departments budget, and would consist of a Positive Coeffcient Temperature (PTC) ink printed directly on to a substrate with a protective film that would prevent direct contact to the ink via liquids by way of Foreign Object Debris (FOD). Additional options on the mat would also include a thermocouple to monitor the heat dissapated and a sensor to monitor occupancy of the seat. The heater mat would use Pulse Width Modulation (PWM), connected to the suites power box, in order to allow the temperature to be regulated to different settings to satisfy the passengers requirements. A Canbus communication channel would be included to monitor the sensor data and allow the seat actuation system to manipulate the PWM voltage in order to achieve the various temperature settings. The communcation link would also allow the seat actuation system to prevent overheating and unnecessary operation of the heater mat and conserve power on the aircraft.
The heater mat would be based on a existing technology (PTC ink), however for this project, the technology would be reapplied for this application in conjunction with high speed Can bus communication protocol and sensors. 
When the mat has been build, it would undergo strenuous testing, such as cyclic for durability, peak current to determine requirements from power source, intial inrush on start up and average power consumption. The mat will also be fitted onto a prototype suite to monitor its fit and functionality while  in situ. Thermal testing would also take place to verify the correct heat was produced and the time taken to reach set temperatures.
Documentation would  be authored to verify all requirements for the mat were being adhered too. A test plan and procedure would also be produced to standardised the test and record all results.
Timescale for the project would be around eight weeks. This would run from May to July 2022. A Gantt chart was produced to show the timescale for the project and milestones to achieve within the timeframe, as shown in figure 1.

2. Gantt chart
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Figure 1 - Gantt chart for work based project
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