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Learning Objectives

e Able to Explain traditional methods as well as new concept of Design

synthesis



TRADITIONAL DESIGN METHODS

* There are two traditional methods in design:
1. Design by crafts evaluation
2. Design by drawing



Design by crafts evaluation

Ref:https://www.123rf.com/stock-photo/bullock_cart.html
Ref:http://directboats.com/rowboats.html
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* Craftsman do not prepare dimension drawing of their products. They
can not offer adequate justification for design they make.

 These products are developed by TRIAL & ERROR method over many
centuries. Any modification in the product is costly because the
Craftsman has to experiment with the product itself.

* 3. Moreover only one change at a time can be attempted and can
complete reorganization of the product is difficult.

4. The essential information of the product such as materials,
component dimensions, manufacturing methods and assembly
techniques is transmitted from place to place and from time to time by
two ways. There is no symbolic medium to record the design information
of the product.



Design by drawing

* The essential features of design by drawing methods are as follows:

« 1. The dimensions of the products are specified in advance of their
manufacture.

2. The complete manufacturing of the product can be sub-divided
into separate pieces which can be made by different people. This
division of work is not possible with Craft evaluation.

* 3.  When the product is to be developed by TRIAL & ERROR
method, the process is carried out on a drawing board instead of the
shop floor. The drawing of the product are developed prior to
manufacture.



DESIGN SYNTHESIS

Design Synthesis is defined as the process of creating or selecting
configurations, materials, shapes and dimensions for a product.

Mathematical

Objective Formulation

Optimisation

Design synthesis begins with the statement of requirements, which are then converted
into mathematical expressions and finally, equations are solved for optimization.



Questions

e List down two reasons for not using the Design by crafts evaluation.

* Define design synthesis.

* Distinguish between design analysis and design  synthesis.

* In order to illustrate the process of design synthesis consider a problem of designing
cylindrical cans. The requirements are as follows:

(i) The cylindrical can is completely enclosed and  the cost of its material should be
minimum.

(ii) The cans are to be stored on a shelf and the dimensions of the shelf are such that the

radius of the can should not exceed Rmax.
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