Hamzah Kothia	                                  Unit 17 – Advantages of Computer Aided Design (CAD)
P1 – Describe the advantages of using CAD over hand drawing and simple sketching. Remembering that the idea of drawings is to communicate engineering information between engineers in different offices, in different countries on differing continents.
CAD is software used to design products such as electronic circuit boards in computers and other devices. Advantages include that it can be more accurate than hand-drawn designs - it reduces human error. You can save and edit ideas, which makes it easier and cheaper to modify your design as you go along and you can modify existing ideas, which saves time.
With CAD the level of quality 3D representation is so high compared to conventional methods such as hand drawn representation of a design. It is far more accurate and precise with measurements and scaling.  The quality and accuracy of line, curves and even choosing material finishing on models is impeccable. The traditional method of hand drawing is iterative and time consuming. 
CAD has many benefits over hand drawing and simple sketching starting with data storing and accessibility – One of the advantages of CAD drafting is that the drawings need not be filed and stored in folder unlike in manual drafting. CAD drafting can be easily saved on the computer server and can be accessed from anywhere with internet connection. The chance of losing the documents is higher with hand drawn documents, as this is done electronically it is also friendly for the environment. This is good to communicate engineering information between engineers in different offices, in different countries on differing continents
While you create any drawing on paper or software, there is some form of revisions/modifications.  In hand drawn designs, you need to erase and redraw to make any modification to your drawing. CAD simplifies this process to a large extent with its various editing tools. This can be done without having to redo an entire drawing and by making changes to existing drawing on CAD software.

P2 – A modest computer “off the shelf” can be used for CAD; describe a desktop personal computer (PC) that would be ideal for CAD, include the specification for graphics, memory, input and output devices; think of this as an opportunity to produce a shopping list for your ideal CAD set up.
Customizing your own PC build is great, especially as it is a way to ensure that it meets all your requirement whereas buying off the shelf could make you compromise one area for another. You can build to fit a budget while ensuring you are getting the best parts available with your budget.
I would start with the CPU and would buy the Intel Core i7-6900K 3.70 GHz, the graphics card I would go for is the AMD Radeon pro WX 7100 and for memory as CAD software can use a lot of RAM memory while running, I would buy the Kingston technology 32gb RAM Kit. For the motherboard I would buy the Asus rampage extreme motherboard. For the case I would buy the fractal r5 tempered window case as I like the sleek design with the windows to see my parts. For the operating system I would get windows 10 as it’s the latest Windows available and also most CAD software runs best on Windows. For my peripheral input devices I would use the 3Dconnexion Cad mouse and for my keyboard I would use the Logitech K400 920-007119, with integrated track pad. For my output device I would use the LG 34UC79G-B curved monitor as it’s an ultra-wide screen monitor which would be extremely ideal for CAD software and using split screen etc.


D1 – Write a compelling description of using CAD in your own industry or any manufacturing company, in a way that justifies the expense of your PC in task 2.
In the industry I am in of signalling design CAD is used heavily for railway designs and heavily in the field of circuit designs, this is of extreme importance and you must make sure that all the components and electrical circuit designs work and can be implemented on the railway. Doc hosting is also involved where usually there is a shared drive created on the organisations network to which all relevant approved people have access to. This is from the designers to the assurance engineers who will review the designs and also includes the implementation team who will look at the designs and use them to carry out the designs. This provides a shared platform and is secure as it is on an encrypted server where those who require access can only be added by administrators. This also takes the responsibility of storing hand drawn designs away as they are more susceptible to damage.
In my organisation CAD is used on a regular basis to maintain and update previous designs however for new projects if the design work has been breached out many internal employees must do the reviews and check them thoroughly to ensure there are no errors with the CAD designs. Another form of how CAD is used in my organisation is in relation with VR peripherals, CAD software is used to create designs of existing underground stations and the VR technology is then used to view the CAD designed stations to improve or test how upgrades may affect the stations. This is an example of how CAD can be used with external technology to aid within a business. 
CAD software can be used to simulate designs and review them. CAD files of the entire railway have been created which shows the specific assets they have on them and these need to be viewed on our machines which usually take a very long time to load and are extremely slow with low frame rate which causes a lot of trouble when it comes to the simulation. Doing heavy tasks such as this one and using multiple CAD software at once to view and edit CAD designs is why a PC with the parts that I have listed in the previous task is necessary. 
M1 – CAD is widely used in manufacturing and its uses are not limited to drawing. Explain the other uses of CAD in manufacturing and its interfaces with other software. 
CAD can be used in the manufacturing for designing but also has other uses, it can be used with computer aided manufacturing (CAM) for the direct manufacturing process. The designs created in CAD software can be used by computer aided machinery to create the designs, an example of this is by using laser cutters which cut materials in to designs/parts to make up a product, these laser cutters can also be found in schools which teach product design/resistant materials. In major industries the computer aided machinery is much larger and is used to mass produce. Another form of computer aided design use is in the form of 3d printers which are very popular now as it is now possible to buy small 3d printers for home use. In larger industries 3d printers can be used for many things and example is to create casts for broken bones. 
School industry, CAD & CAM is heavily used in schools nowadays as it is part of the STEM subjects which is highly pushed in schools to create future designers and engineers for the world. In terms of interfacing with other software, CAD software such as 2d auto cad or 3d auto cad is used in schools to create designs by students, this design file is then sent to the computer aided manufacturing machinery which is the laser cutter or 3d printer in many schools and this then creates their design and makes it physical. CAD simulations can allow you to see how long the production time and cycle will take and this information is vital when it comes to manufacturing. 
P4 – The circuit diagram below is to be sent to the prototyping workshop, it first has to be drawn properly in CAD using appropriate software (Multisim). It is missing a 12V battery for supply, ground for 0V, input and output connectors’ add them in your drawing.
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