* 4 Product planning and clarification of the task

Assignments are sef not only by clients but increasingly, and especialiv in (he_

= — -

case O n__g_na! designs, they onginate in (ke special pianning departments of
anies. In that case, the designers are bound by the planning ideas of athers._

Egen then, however, the designer’s special skills will prove most useful in the.

'@Eand long-term planning of products. The senior staff of the design..

department shouid therefore maintain niy with the produc-_

e ———

_tign department, but also with the product Elannmg department.

Planning can also be done bv outside bodi2s, for instance by the authanties,

by planning committees etc.
Before he takes the first step, by proceeding to the clarification.of thetaskir

hand, the designer shnuld familiarise himself with the principles and. pmcedure*

of prguc’c planmng.
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/1 Product planning
4\1.1 Task and procedures

Before a commercial product can be designed there has 1o be a product ideg, tha
" is. one that promises icallv and economically viable a ilcatmns

r4 ?j and [4 17i 15210 |
search for, and selection development of promising productidea Im“l

cnmpan accurdmgly, the product plannW ollow
the development of the product idea in the design and manufactunn de art-
ments and to watch over its market behaviour. In this book we shall unf)' be”
dealing with product _anngln in the narrower sense. While itis often left to The

mg’uﬂg»dlrectur or o responsible individuals velop and market the

right product at the right time, it is now increasingly accepted that in nnvatmns

should WM A very important aspect of the s :

appro ach 1¢ |=_ dlﬂlﬂﬂ of the t min Ng A0 —
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1€ stimu

- com . We accordingly distinguish between external and internal stimul.
' 7& i
| ﬁwﬂﬂ%ﬁﬁ obsolescence 0 of the company’s pr Dduﬂi l'2|'l'-‘!‘lll"""-"¢l

chiefly by a drop in turnover: - :
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‘F;%imemal stimuli include:

\__ These steps are compatible with the general systems approach (1.2.3).

“the most important first steps of successful product planning.

~ potential and its actual situation,
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—the discovery of new research data, procedures or technologies; !
—new market requirements;  °
— economic and political changes; and

— technical and economic superiority of competin

— excess capacity; _
— drop in profitability; '
— new discoveries by the company-research department; and ‘
— introduction of new production methods.

There have been fumerous proposals for a systematic and organised approach J
to product planning [4.4. 4.6, 4.7, 4.14, 4.15] all of which involve the following
steps: _ '

—situation analysis and definition of company objectives;
—discovery of product ideas;

— product selection; and

— product definition.

1.2 Situation analysis and deﬁniﬁén of company objectives

are among

—

‘ = ! = -
Market analysis and clarnfication of compan tial and objec

Market analysis Is first of all applied to the turnover _a_r}fi profit situation. The
timely detection of profit shortfalls and their correction 3rc clearly O great

importance. Next the analysis is extended to the followin, _external aspects: :

— socio-political and environmental requirements (including laws an
regulations); & ek S |

— limits of growth; -

— overall market developments;

— economic conditions; and

mtmal_‘n’gﬁ_al_d_cﬁlﬂpmﬁgr:s. N Y
The accuracy of the anaiysis is impeded by:

— market fluctuations; — 1

— decreasing life cycles of products; and™

- i - :
i ning over and above the analysis of these

’ ect of -ruduct lan ‘
An 1mportant asp pr 9] g L

external factors is the maw_ resented
tent the

overall capacity O —eronse to meet a demand. Kehrmann [4.6] and Kramer
id.9] have ma?i: a comprehensive survey of the types and areas of a company s
potential (Figure 4.1).

| ' insi oduct
art from data obtained from outside an_q_mﬂd.:_m:Tr:ﬂmPany_, pr
pla?:ﬁing also ¢ a clear definition of the company's objectives. Such

objectives may include:
._.jhigh market growth and a good share of the market; .

T
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%.3 Discovery of product ideas

8
4.1 Product planning

— high flexibility in case of market fluctuations; and

— high rates of profit andgood-liquidity.

Market conditions, company Objeclives. and cw_u%;ﬁm_ﬁ@
area in which the search for a new product can be uscfully pursued. That arca

Development | Procurement | Production Distribution.
Experience Experience Experience Experience
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Trademark nghls Conlacts wilh supplieis|  melhods - Sale negolilors
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Figure 4.1. Types and areas of a company's potential, after [4.6]

also called a search field [4.2, 4.6]. In the final determination of a search field, it
may be nmsﬂsm to EEEe several additional factors into account (see Figure 4 2).

-—-—""'_F-

The boundaries of a search field depend strongly on the planning horizon—tha
is, on the time scale (short-term or long-term) set for product planning.

The same approach underlies the procedural plan shown in Figure 4.3.

The crux of product planning is the systematic search IUI%MCE_N_%
Methods of discovering ideas are essentialty methods for finding solutions as

described in Chapter 5. and should be based on the general working method
discussed in 2.2.1.

-
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There are cases, however, in which these procedures alone do not'lead to th
c

discovery of concrete product i
: ctideas. Instead they th - : :
for which solution ideas must first be :]abnmtez row upiinteresting questions

, \
I Laws, regulations l’ﬁ; Economic policy
— Environmental control | — Market demands : .
1 —~E
- Saiety requlations - Market pofential s FEHE‘IE m
— Factory requlations - Market strudure — Fiscal policy
- Slandards - Markel share — Cusloms apreements
- Competifion — Export regulations
|

; | |

1 ! 1

New lechnoiogies Company Other informafion

— Procedure ~ Aims of emerprise — Patent and ficence silualion

— Methods — Life cycles ol products — Inlemationalisation

— Materials ~ Costs, Profis ~ Population growih
— Enlerprise potential — Education
— Limits of potential . . — Military developments

expansion
| (i
o 1

Figure 4.2. External and inftm;l
information fcr the determination

of search fields, after [4.6]

% Product selection

The selection of promising product ideas is of great importance because of the
ase of subsequent developments. Such selection cannot, of course, be more

than rough and ready at this stage, when still relatively little is known about the
implementation of the product idea or the properties of the product to be
developed from it. Here, t00, it may be advisable to make a feasibility study

before beginning the search for a concrete solution.

With at many product ideas it is advisable to make a : |
2 f eas that seem to fit in best with the

identifying those product id v
E:IWE objectives. This step should be followed by a further
evaluation (see 5.8) ba_SEdIILU—lecchnical and mnnwm
[4.1. 4.9].
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4.2 Clarification of the tusk 4
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Figure 4.3. Product.planning i

Lo

\1.5 Product definition
“The last step of product planning, namely ‘product definition’, involves the

spegification of the most imgartant features and requiréments of the final
product, Such definitions or proposals are usually submitted to the mmnanf
board before they are acted upon. Thf:y are best presented in the form of .

simplified specification_or reqy_:;gn;u;;_ﬁgl (see 4.2) WIC}FMHW
mmplet&d and elaborated by the design department,

]

. Clariﬁcation of the task

. “'"5““* . From the very oy thertfu_rc__lh_c.___task_mw-

be defined as fully and clearly as possible so that amplifications and corrections
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ducrlmg its subsequent elaboration can be confined to the most essential. To that
E & LI ® a .
nd, and also as a basis for subsequent decisions, z specification (requirements

list) {4.10, 4.1_1]_5hc:-uld always be drawn up and ceasulted. It is indispensable in
the case of original designs. 3

—

The task is generally presented to the design oz development department in
one of the fﬂitnwing_fﬂrmsr =

—as a development order (from outside or from the product planning
department); g

—~—as a dehinite order; or

—=as 2 request based on: for instance, suggestions and criticism by saless

Iesearch, test or assembly staff, or originating in the design department itself
Wit_hnu[ ;Iﬂse contact between the client or proposer on the one hand and
those in charece of ¢ t ﬂn.[heﬂﬂr1 nw
..be expected because the problem, as presented to the design department, often
does not contain all the necessary information. A phase of further data
collection must then be initiated. This phase must answer the following
questions: I AT T
— What is the problem really about? el
— What implicit wishes and expectations are involved? v
— Do the specified constraints actually exist? and y_~
— What paths are open for development?
| Fixed solution ideas or concrete indications implicit in the task formulation
often have an adverse effect on the final outcome. Qnly the required function
{ with the apprnpnwnmmﬁmﬁpﬁlﬁmnﬂ@ts should

be specified right at the start. For that purpose the following questions must be¢
: asked:

— What objectives is the intended Sﬂllltif/l[l_,ﬁxpﬂclﬂd to satisfy? g

— What properties must it have? and :

; — What properties must it not have? ,
: Any general requirements not specified by the product planning department

must be assessed in terms of information collected by the design department. To
that end, the following factors should be examined:

;
:
;
]

B -

1. Possible company shortcomings
= memm sales department. This evaluation clarifies the
customer’s requirements. It is | valuate enquiries rather than

_firm orders, which already represent the selection of a specific product.
— Customers’ complaints-
— Assembly and test reports.

—

2. State of technology

— Compeutogs’ programmes. . _
—_ Accﬁ'u of similar solutions in textbooks, technical journals and.manuals.

— Study of patents.

— i l— "
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3h,5‘hiﬂ_£/danis‘ggd_guida§nfr“‘

— International recommendations.
— National standards.
— Expert advice.

4. Fﬁmrf developments
— Allowing for changes in requirements and fashion. .

— Observing new pm@f to determine the trends of technical and ,
economic developments. '
— Developing ideas that best meet customers’ wishes. _
Once all the necessary data have been collected, it is advisable to combineg
them into a system based on the established stepsof t the d deEE-‘S

purpose a generarsptmhcatmn shcu[d bﬂ drawn up, namely, a mg

e

: he specification (requirements list)
r;,zé;n ents |
When preparing a detailed specification it is essential to state whether th
individual items are demands demands or w1shes
|_— Demands are requirements lirements that must be met under all circumstances, in othe
wg@_s requyﬂments without whose fulfilment the solution is not a table (fur

instance such quahtauve demands as ‘suitable for tro s

.........

P}Zﬁkw L{400mm)
Wishes are requirements that should be taken into cnnmderanﬂn wheneve
pussxble Eprhgpg with the stipulation that they only warrant limited increases ing
~gpst. It is advisable to classify wishes as being of major, medium or mmﬂ
unportan:__@ 13]. ' ' =
e distinction.-between-demands _and wishes is also important at the®
evaluation stage, wﬁm&iﬁ)ﬂg&ﬂgﬂiﬂmen of dema

e ——

while evaluation (see 5.8) bears on only such variants as already mc:t the
_demands. — | -

Even before a certain solution is adopted, a list of demands and wishes should
be drawn up and the quantitative and qualitative aspects tabulated. Only then
will the resulting information be adequate:

W~Quantity: All data u’unhu.ngJMrs and magnitudes, such as number of items._
required, maximum weight, power nutput throughput, volume flow &

% L odmERIE,
_Quality;  All data mvulvmg_p.c.tmlmbiﬁ variations or spcmal requirements such.
as watcr_]gmuf corrosion_proof, shock. etc.

Re?ulr:mcms should, if possible, be iuannfn:d and, in any case, defined in &

=

e

-'-l—-—----

the clearest possible terms. Special indications of important influences, inten-
tions or procedures may also be included in the spcmficatmu whichis thus-an q
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:Jr . E::;T;dilgﬂst of all 'thr: dcm::mds and }uishcs expressed in the language of the
S partments involved in the design process. As a result, the specification
; not only reflects the initial position but, since it is continually reviewed, also
SErves as an up-to-date working document. In addition it is a record that can, if
necessary, be presented to the board and the sales department so that they may

make their objections known before the attual work is started.

Vs #ormat
ﬁ;mﬂnded layout of a specification, see Figure 4.4.

ge format of the specification should be agreed with the company’s standards
qQifice so that it can bé used, elaborated and adopted in as many departments as_

possible. Figure 4.4 is thus no more than a suggestion that can, of course, be
modified at will. '

T e
1w alg

e an
.3 Speican e
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i up ification 1 der. of sub-systems

It may prove useiul to draw up th-:': spmﬁfzat:m} in or : |
(functinzs Pﬂr assemblies) where such can be l_de._nuﬁﬂfi, or else by ?h:ckhst
headings (see 4.2.2.3). With established solutions, in which the assemblies to be

e already determined, the specification must be

developed or improved ar : : e
arranggd i0 accordance with these—special design groups are usually -put in

charge of the development of each assembly. With motor cars, for instanci . 1:ih«:
‘specification can be subdivided into engine, transmission and bodywork de-

""EEP:;::H c;m of essential and also of less obvious w-quir:rft:nts it 1s c_xtrtmcly
useful to record the source of specific demands or wishes. Itis thr.:n ?ossib!e l]{] glu
back to the proposer and to enquire into his actual motives. TI:lls is p;rtl‘c:-::::"zul':J g
important when the question nrisc; of[ whethir or not the demands

anged in the light of subsequent developments. .
chsugh changes lgn and additions to, th_e qumal task as mlgl_ll;I ::it:ll;nf;:;ni:
better understanding of solution possibilities or from posst
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g emphasts must aiwa_ys be entered in the specification, which will then reflect thes
progress of the project at any one time.

Re_:spon:sibfﬁry for this work is vested in the chief designer. The updated
_5pec1ﬁcatmn should be circulated among all departments concerned wi.Th the
dcve_lnpm‘f:nt of ‘ll.hﬂ product (management, sales, accounts, research etc). The
specification can only be changed or extended by decision of those in charge of
the overall project. :

3 Listing the requirements

As a r*uhz designers have some difficulty in drawing up their first specification
Exp;nencﬂ., however, will greatly facilitate the compilation of subsequent ones.
It is useful to head all specifications with a description of the overall task anc
some characteristic data, for example ‘Induction motor, rating 63 kW. 4-pole’
This helps to convey some idea of the nature and scope of the problem.
Further data are collected with the help of a checklist reflecting the geners
and specific objectives and constraints. By applying this checklist to the task u
hand and then asking what questions he needs to have answered, the designe

may elicit a most beneficial association of ideas.
Franke [4.3] has drawn up a very detailed checklist, based on a search matrix

Checklists and questionnaires are particularly useful if they cover no more than
limited field, if they do not date too quickly, and if they can be taken in at

glance. In this book we shall deliberately refrain from presenting detaile
idered opinion that easily memorised checklist

questionnaires—it iS our consl
with regular headings will help the designer 0 hit upon the essential questior

automatically, and without laborious aids.
The first step in the clarification of the task is the elucidation of the necessai

functions and task-specific constraints. This is done Dy reference to the follov
ing headings: geumctry—kinematics—fﬂrces—encrg}'—mat::rial-ﬁignais_ Th
combination of the relevant concepts produces a welcome redundancy an
hence an important check that nothing essential has been forgotten.

The remaining general or task-specific constraints come under the heading
listed in 2.1.6 and must be taken into account time and again.

Once the data have been gathered, they must bé combined in a sensible wa!

To that end, numbering of individual items may prove useful.
In the light of the arguments advanced in this chapter, the following gener:

method of compiling specifications can nOw be recommended: C-a 4‘/ 6

1. Compile the requirements ‘
— Pay attention to the main headings
the quantitative and the qualitative data.
— Ask: ' .
What objectives must the solution satisfy”
What properties must it have’
What properties must it not have?
— Compile further information.

“f the checklist (Figure 4.5) and determir
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: I A
Main headings

txamples

Quality conlrol

Geometry Size, height, breadih, length, diameler, space requirement, number, armngemnt,"’/
conneclion, exlensiap. T N
Kmematics Type ol motion, direction of molion, velocity. acceleration. _.—
Farces Direqilun of lorce, magnilude of force, lrequency, weighl, load, deformation. stilfness,
elaslicily, intertia lorces, resonance.
E:':'_ Energy Dutgui. elliciency, loss, [ricljon, ventilation, stale, pressure; lemperalure. healing,
gﬁ cooling, supply, slorage, capacily, conversion.
: Malerial Flow and transport of materials.
i thrmqal and chf;fnical properties ol the initial and linal producl, auxiliary malerials,
: prescribed malefials (food regulations elc).
Signals Inpuls and-oulputs, form, display, conlrol equipment
Salety Direct protection systems, opeational and environmental salely.
EIQONGITIICS Man-machine relationship. type of operation, operating height, clearness of layoul,
sitting comfor, lighting, shape compatibility. ~ '
Production- Faclory limilations, maximum passible dimensions, prelerred production methods,

means of produclion, achievable quality and lolerances, waslage.
Possibilities o lesting and measuring, applicalion ol special regulalions and standards.

Assembly Special regulalions, installation, siling, foundations
Transport’ Limitations due to lifting gear, clearance, means ol lransport (heighl and weight), nalure
. and condilions of despalch.
Operation Quietness, wear, special uses; markeling area, destinalion (lor example, sulphurous
almosphére, lropical conditions). |
Mainlenance Servicing intervals (if any), inspection, exchange and repair, painling, cleaning.
Costs Maximum pegmissible manulacturing costs, cos! of toals, invesiment and depreciation.
. Schedules End date of development, project planning and conirol, delivery date

e )
\ iy e

Figun;ig- Checklist for drawing up a specification

e

— Specify demands and wishes clearly. ;
— If possible, rank wishes as being of major, medium or minor importance.

2. Arrange the requirements in clear order, as follows:

—First define-the mainm objective and the main charactenistics; |
—then split into identifiable sub-systems, functions, assemblies etc, or in

accordance with the main headings of the checklist.

3. Enter the specification on standard forms and circulate among interested
departments, licensees, directors etc. In ‘ ‘
4. Examine objections and amendments and, if necessary, incorporate them in

the specification.

Once the task has been adequately clarified and the relevant depgrtments are
nica

satisfied that the listed requirements are and economically attain-

W: ear for the conceptual design phase. U’VV]M <
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