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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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that the value of function evaluction is just
purely rational functional im-portance, and it does
not change if the function does not change.That
is, it won't change with time.
The following steps are how to evaluate
function.
stable 3

F31+F32+F33+F34=1
see stable 4-2,4-3, and 4-4
2.3.Work out the cofficients of function e-
valuation of each element.
A1=0.1013, A2=0.0416, A3=0.0326,
A4=0.2552, A5=0.1410, A6=0.0689,
A7=0, A8=0.0695, A9=0.0563,

composision tunction A10=0.0549
— _ 3.Value analysis
provide a place for tensing. " . . . .
° vriehmg According the coefficients of functional im-
Room (Al) conpressing.hending shearing and
iress analysic portance of each element,We can work out the
SITCss A TVS S )
cost coefficient of each element, and then we can
fabs Room2 (A2) provide a place for twist and stress ana|yse.
stable 4-1
Room3 (A3 ) pAru\'idc a place for stocking.repai-
ring and manuficturing function mark
- WE-30 (.\) tensing twist.hending shearing. . o
o . experiment of testing theory (F1) 30
universal testing E.u stress analysis i
Hesting testing the stablehility of compres- experinent of testing property of 50
\ . mechanics of materials (F2)
' sed
i
machine heamthrust augmentation equi- experunent of testing stress (F3) 20
:‘ pmint
WE-30 (AS) tensing twist.bending shearing, stable 4-2
universal testing E.u stress analysis fanction o —
testing testing the stablebility of compres- evauating value F11 | F12 |F13| ! Kk of functional
function mar evaluation
sed
machine beamthrust augmentation equip- F11 3 3 6 0.5000
mint
cauiDme Fi2 1 2 3 0.250
cquipments IYID-1(.6) testing E u beuding.stress anslysis 2300
'} dynamic and dymanic analysis F13 1 2 3 0.2500
Fequipment
V-5 (A7) testing E.u beuding.stress anslysis total ment 12 1.0600
YI1-3 (.\R) testing E.u beuding.stress anslysis
stable 4-3
stablebthty of
; compressed be- | stablebility of compressed beam fndion | codffcie-
. - fot: F fun-
pam testing ma- | experiment ruwn]:"rk F2l | F22 | F23 | F24 | FIS | F26 | F27 nll)a:k :’mﬂ
chine (A\9) valvation
F21 1 25 2 3 3 15 16 | 0.1928
[twist testing . .
twist experiment
machine (A1) F22 2 25 2 2 3 35 15 | 0.1807
, . 3 LS | 1S 1 2 2 2 10 | 0.1205
2.1.Mark F1,F2 F3 by way of directly evaluati-
ng, that is evaluating the proportion of the three 24 IR 25 1 as | 3 |14 | olesr
function in teating and research.(see stable 4-1)
And F1+F2+F3=1 F25 tl2 2 s 3| 2 105 | 01265
2.2.By way of 0-4, sum up the marks,and wor-
kout the average values and their evaluating I L L B B 2o o3 ons
coefficient. F27 05 { 05 2 | 2 2 8 | 0.0964
And F11+F12+F13=1
F21+4F22+F23+...+F27=1 total 83 | 1.0000
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stable 4-4
function ] total codffcient of
@ npgu‘k 31 F32 | F33 | F34 mark functional ev
netion aluation
131 2 2.5 3 7.5 0.3125
132 2 2.5 3 7.5 0.3128
133 1.5 1.5 3 6 0.2500
F34 1 1 1 3 0.1250
total 24 1.000

3.1.The formula of cost coefficient of each
cost element(see stableb):

cost coefficient of the element=
cost of the element 1

total cost of all elements life of the element
* life of each element is counted by year
stable 5

fotal

element | Al A A M A A A 8 A | AlD
ment

‘“;'1': | over | owes | o | otes oass | oaw{ x| | os87 | s

KRR
cllicient | 0997 | 008 [ ausl §oaulg | 048 0083 | 4076 | w066 | il | 0.183 1

3.2.The formula of vaue coefficient (see stable

6):
functional importance coefficient
value coefficient = -
cost coefficient
stable 6
cost coetlicient of’ value
clement coetloicient function coetlicient
evaluation V)
Al 0.0974 0.1013 1.0400
A2 (1.0824 0.0416 (0.4502
A3 0.0524 0.0376 0.7176
N (LO1870 02552 1.3647
AS 0.1454 0.1410 0.9697
AO (1.0890 0.0089 0.7742
A7 0.0735 0 0
A8 0.0655 0.0695 1.0061
AY 00218 0.0563 2.5826
AlQ 0.1832 0.0549 0.2997

Analysis of cost coefficient(V):

Obviously, when V=1, that means the element
have been made the best use of it. When V <1,
that means we can still exploit the function of it.
When V> 1, that means the functional importance
to be achieved is very high, but the costis a
little low, and it needs to be increased.

According to the coefficients in stable 6, we
analyse the situation of each element.

a. From the stables, we can see that the cost
coefficients of A1, A4 A5 A8 A9 are all near or
greater than 1. That means they are better used,
especialy A9 (V=2.5826) , the stablebility of
compressed beam testing machine, which only
cost 350 YUAN. Although we have only four sets
of that kind of equipmentthey have already
fulfilled our requirement.

b.Analysing A6,A7

According to the way we used to use, we kno-
w that the utilizationrate of equipments of A6 is
high. A6 is dynamic equipmentwhich is
mainlyused for electric testing experiment. And
from stable 6, V6=0.7742, which is not satisfying,
just because the equipments do not match each
other.Being lack of light oscillograph and agnetic
monitor, the equipments cannot be made the
best use of them. Thus, we can see that the
index"utilization rate of equipments“cannot
objectively reflect the real situation,and so-
metimes there exists a rather big error.V7=0, it
means we have not use it at all. A7 is left unused
because A4 andA5 which previously matched A7
match A6 and A8 now.

c.Analysing A2

Acccording to the way we used use the index"
average usable floor areaof labs", we regard it a
good thing if it is high, but after value an-
alysis,we can see that V2=0.4502. It is very low.
This sample indicates that having a larger
usable floor area cannot certainly get high mark.
Now,because of being lack of money, our school
cannot buy fatigue testing machine which we
planned to buy, and this made us waste the
usable floor area of labs.

d.Analysing A10

A10 is the only one twist test machine which
undertakes all the twist experiments. Though it
has a high utilization rate, from V10 we can
seethat it is not satisfying A10 is the most
expensive twist testing machinein our country, for
the purpose of fulfilling the requirement of
teaching and research, it is not that wise to buy
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such a expensive machine. It can fully fulfill our
requirement if we buy a machine which cost only
2,000-3,000 YUAN. Therefore, we can see that
we did not comprehensively discuss before we
bought this kind of machine. One hand, this
made us waste a sum of money, on the other
hand,it points out that it is not that good if the
average fixed asset is high.

CONCLUDING REMARKS

We think that the administration and
construction of labs shouldbegin at the time of
designing and planning, and apply the theories
of Value Engineering to analyse comprehensiv-
ely. Even after the labs havebeen bulit, when
we need to buy new machine, we should still set
out from the whole labs'system or the whole
system of the university and carry on VA in the
light of specific condition to assure investing
properly,otherwise, it will lead to inadequate
function or unmatchment, and cannot fulfill the
requirement of teaching and resarch, in fact, it is
anotherkind of waste.

Altogather, VA is a method setting out from
the whole system andconsidering related
factors of each composition. So, it can procisely
and objectly reflect the situation of labs, and it is
adesirabl emethod in constructing and administr-
ating labs.
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