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VALUE ANALYSIS FOR ESTIMATING LABORATORY AT UNIVERSITY

Abstract

The laboratories at universities are the bas-
es of teaching and research. But the education
budget is not enough . So there is a optimal
problem to meet the requirements of teaching
and research at the lowestcost, or to meet the
demand possibly within the budget. To achieve
the optimal goal, a proper and suitable approach
to estimate the laboratory and the factors which
composed the lab is necessary.This paper
suggests a new approach which differs from the
traditional methodto estimate the laboratory and
its factors on the basis of VE principles,such as
the Function Analysis, the Functional cost
Analysis and the ValueEstimation.

PREFACE

labs in colleges and universities are importa-
nt bases where we carryon experiments and
researches. The level of administrating labs
diretly affects its function. The goal of value
analysis of labs is evaluating the level of labs
objectively, finding where the rub is, and
providing a reliable proof toconstruct and
administrate labs.

One hand, the indices we used to use are
qualitative ones or the combination of qualitative
and quantative indices, some of which are
easlly affected by man-made factors limited to th-
eir surroundings,and unrelated,or, they HAVE
some relation. but can hardly reflect the
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internal relationship among the indices.
Thus, the results of evaluation sometimes cannot
procisely reflect whatthe facts are.

Here we list some evaluating indies we used
to use.

1.Average usable floor area of labs

2 Average fixed ass

3.Utilization rate of equipments

4 .Composation of technical staff

For the first index, it is assumed that the
greater the usable area is, the better, but it is
not always so. Then comes to the question what
the optimal value is. Usually we make a general
maximum value in the light of experience and
other factors, but the maximum value differs from
lab to lab. That whether these maximal values
are reasonable or not is anther question
needing studying. For the second index, there
exists the same problem.

Similarly, for the third index, the utilization rate
of equipment, is considered the higher the better.
Conversely, if the rate is low, we cannot say
that it is a bad thing. We should make a concrete
analysis of each specific question. For example,
the utilization rate of highly specialized lab is
lower than that of a foundmental lab,but we
cannot say that it is a bad thing.

On the other hand, the indices we speak of
are lack of nessaryrelation.In fact,constdering
the labs as a whole, the indices of the labs
should have certain relation,but what kind of
relationship should be is a question tobe studied.

Considering the labs as a whole, we apply
the theories of Value Engineering to proceed
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VA. and to analyse the relationship among the
indices.Then,it can reflect the situation of the labs
and can provide a proof for administrating and
constructing the labs.

SYSTEMATIC ANALYSIS OF LAB

Seeing from the systcmatic viewpoint,industri-
al production is kind of process of peoducing
change, or a kind of system of producing change.
As a kind of system,it must have its special
elements:input, output,composation and function.
Similar to industrial production, labs are also a
kind of broad sense system of producing change.
Here follows the comparison of two systems.

stable 1
clemen
input composition function output
type
heman.money
industrial raw magement
prmperty. product
production | materials mannfactue
information
human.money | teacheing | talent people,
students.
iahs proprty. researching | scientific
course
information achieverrent

Considered as a kind of system, labs have
their own demands: making achivement, bringi-
ng up talent people and improving techniques
of experiment to adapt the demands of teaching
and research.

The efficiency of lab system and the quality
are determined by the composition of each
element and the level of administration. How to
make the best use of labs, is the question to
be solved in constructing and administrating
labs. Here we regard the labs as a object to be
analysed because they just like other object
which need consuming certain cost when they
are formed and have some functions which can
fulfill people’requirements in some respects.
Therefore, they have value, and at the same
time, there exists thequestion how to improve
their value.

defination:cost=function/cost

(c=flc)

VALUE ANALYSIS OF LABS

Here, we apply the theories of Value
Engineering to analyse labs of mechanics of
materials,and through VA we can find where the
problem is,point out how to improve it and
provide a proof for constructing and adminstrstinf
labs.

1.Function analysis of labs of mechanics of
materials

(1) According to the goal of the course,
analyse the function of thecourse should have.
See stable 2 functional system tree.

stable 2
FUNCTIONAL SYSTEM TREE

exper inent bending normal stress  experiment  (F11)
— of
testing theory bending deformable  experment  (F12)
(F1) sablebility of compres sed beam experime-
nt (F13)
experiment testing E,u experiment (F21)
of tensile experiment (F22)
experiment  testing property cmpression experiment (F23)
of of twist experiment{F24)
mechanics|  mechanics shear experiment (F25)
of of fatigue expenment (F26)
materials mxternials hock experiment (F27)
{F2)
testing mrmal of a hollow beam experiment
experiment (F31)
of testingmrmal of a stress bending beam
L— testing stres: experiment (F32)
testing normal stress in combination of
defornations (F33)
vibration experiment (F34)

(2) Functional defination for each main elem-
ent in labs of mechanics ofmeterials stable 3.
Here, we mainly define the function of labs
and equipments,but do not involve persons and
subordinate factors.
2. Functon evaluation
The goal of function evluation is quantitatively
evaluating the elementsin functional system tree,
and so that we can know how many or how
much function there is. As we know, we can
count function in two ways, one is counting it in
form of a sum of money, the other is giving it a
mark.When we can not or have no time to use
the former, we use the latter,which is widely
used because it has the characteristic of
concision. Here,we must pay much attention to
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