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1. Many  studies and reports wer« given about the proti   i; 
of the Libyan Building Industry and it» developsjent, 

2. Thee« studies and reporte are characterised by tLc 
following»! 

at    Building Industry was considered from classic 

aspects a» one separate upeoifio field of a wide 
Industrial aoalef 

b.    All  districts of  this industry wore not considered> 

o.    The  technological  prooesses of the Building 

Industry were oontemplated as separate, to one 

another independe at, fields of this industry » 

d.    The approaoh to the problem» of the Research 

Work in the field of Building Industry was only 
tangential, 

3. This Study, initiated by the Direotor-Oeneral of 11. 

Industrial Re s «aro h Centre - Tripoli.X.A.R., is different .fron the 

previous studies and repc*t*i    This differenoe pongista of the 
fol lowing s «     .    .   -;.. .     .•     • fc v      •       • 

a. Building Industry was considered fro« modem 
aupeot»} 

b. all  districts of Building Industry were taken ir.t > 

consideration, 

o.    The teohnologioal  prooesees of Building Industry 

were oontemplated ae characteristic by "unit 

operations»1 (physioal changes) and "unit processe e 
(ohesiioal changes )f 
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4«    Th« Study repreoents one attempt of the paraboliu 

approaoh to th« probi •as of Researoh fork in th3 

field of Building Industry» 

4«    This Study comprises of the following partas 

X.    Introduction, 

ZI»    Basio problema of Building Industry and its 

general connection with th« activities of 

Industrial Re a ear oh Centra, 

XXX«    Baaio problema of Researeh Work in the field 

of Building Industry) 

XV.    Th« proposal)  concerning Research Work in the 

field of Building Industry» 

V.    Discussion, oonoernin# the problema of Research 

Work and iork Organization* 

TX«    Conciuaiona and recommendations* 

VII.    Liât of symbols* 

VIII.    Bibliography. 

5. This Study doea not compri Be the considération of 

the routine activities problems in the field of Industrial 

Reaearoh Centre, oonoerning the Building Industry. 

6. During the period of the préparation of this Study 

the author discussed with some members of the Industrial Research 

Cantre - Tripoli - L.A.R., about correspondent questions, taken 

in his oontenplation of the Researoh Vork problem«! The author 

has the pleasure to expresa his thanks to the following member; 

of this Centre« 

-    Mr. Abdul al is Sha* ari 
Direotor-General of th« Centre) 
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Mr. hunir Bawl ta 

Öl reo tor of Teohnioal ft Economio Department} 

Kr. Abdulwahed Biehti 

Chief | Laboratory Seotionj 

Mr. Zulaytni Masaud 

Chief, Personnel Section* 

Mr. Tahir El-Biahti 

Chetilo al Specialist Assistant! 

-     Mr. Abdul aal im Kaahla 

Food-Teohno Specialist Assistant* 

7*   The author h^a the pleasant duty to express his 

thanks to Mrs. Salea %awhary, Librarian, UNDP Offioe - Tripoli 

L.A.R., for supplying information concerning' the data of 

disposable and published atudios and reports on the Building 
Industry in the Lib/an Arab Republic 

8.    The author haa also the pleasant duty to 

oxpross hist thanka to Miss Sudha Tandon,    Administrativa 

Sooretary >rojeot LII>-12, for typing and arranging of this 
Study*. 

9*   In the end the author is also thankful to 

Kr. Zulaytni Mataud,  Chief of Personnel Seotion, Industrial 

flesearoh Centre - Tripoli - L.A.R., for his very good management 

oonoorning the reproduction- of this Study. 

10. This Study was prepared only for the use of the 

Industrial  Research Centre - Tripoli - L.A.R. 

11, The view« and opinions expressed in this Study are 
those of the author and do not neoesaarily reflect the views of 

the secretariat of UNIDO.   Material in this Study may be freely 

quoted or printed, but acknowledgement is requested, together 

with a oopy of the publication containing the quotation or print. 
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I    INTROPUCTICN 

1,     Building Industry generally is   very old.    It would 

be very diffioult to discover, when it was started.    May be,  it 

is oidor than the folk-songs.    It is evident that in many folk- 

songs of different countries, the descriptions of processings of 

towers,  religioa-^buildinrfs, citadels, houses and .cottages 

constructions were given«    Unfortunately, it is not possible to 

know what ware exactly technological  processings in anoient tiu.es 

and many skills in the field of Building Activity from that timo 

remained seoret for the present-d^y man and m:;y bo forever. 

The faot is that Building Industry is of one very great importance 

for tho presant-day world and that it will last for suoh a long- 

time in the future    In a yurallel way with a suoooss in differed 

activities of a wide industrial soale, Building Industry was and 

permanently is intcrweavad with undoubtedly constant development 

and success.     Thore is a great deal of statistical data about 

this,  especially in the last years   when the statisticians startod 

to be interested of industry and eoonomy questions more than   of 

the data, concerning the number of ohiokons and hens laying ogge. 

2*     Researoh 'fork is also very old and thore aro many 

theses oonoorning it from the very beginning.    In folk-3ongs 

from many countries exist very interesting descriptions of 

Rosearch Works and researchers of hoary times.    One very important 

fact is that it is not possible to imagino tho progresa in our 

world without simultaneously existing Research Work.    Tho prosont- 

day man londa hie greatest thankB to previous resoarohara who 

loft him a groat deal of disooverings,  improvements, oreations 

knowlodgos and invontiono.    Tho humankind    survived the Mechnicu] 

Revolution and now it is in the state of intensive Teohnolo¿iool 

Revolution,  but it is now goin¿j. quiokly to meet the Biological 

Revolution.     In all -those revolutions,  the Researoh ¿.ork was,  le 

and-it will be of tho ¿ceatest importance.    The present, time is 

characterised by two explosions!    demographic explos on and 
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knowledge explosion*    So many, very «oriou« und important, 

discoveries vero nade and will be mode, that it is impossible 

to havo ideast    nfhere is tho limit of a man'« knowledge?   Many 

futurologi sta fron* different ' oountries are ösoupying by thsmselv^ 
and in oorreepondont associations with tho probi ocia of knowledge 

inorosomont and very serious oouragoous, liko fantastic, 

prognoses.     Without entering into discussion about tnis quustion, 

from tho aspect of this Study, it is wry important to underlinu 

one ssprsssiTS diff eronoe butvetm a iOlaBsio and the present-day 

Keswuroh Wonlk osaoeptions.    A.olassio Hesearob Work óan\oe 

interpreted a« a. son of independent singular pointa*    A modern 

Reaearoh fork» meanwhile« oan.be interpreted as a olosed 

geowutrioal ourve» 

3*    Thors is a great deal of the problems and questi ont 

oonoerning tho He s ear oh Work in the field of Building- Induatry. 

in the Developing Countries*    Considering those problems and 

questions, this Study does not prytond to one complete answer 

but - if we are allowed to Bay - it undoubtedly opens the 

possibilities for further meazo-and micro-differentiations 

of this mat tor« 
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II    BASIC PBOHJKS Of BUILD 11*0 INDUSTRY Uft Iff 

OESERAL CONNECTION tfXTH ACTIVITIES OP 

INDUSTRIAL RISX&RCB CENTRI 

1#    Tilt soope of Building Industry (BI) oan generally 

be considered fron différant aspecto« . Without entering into a 

disousslon about this question«    one way of the consideration 

of the Building Industry scope was shown on fig«  1*    This 

consideration, in our opinion, is correspondent to the modern 

aspeóte«    Building Industry»  as it was shown un this fig«  1« 

oonsists of the following fieldsi 

a« Building materials préfabrication (BMP)j 

b« Building elements production (BSP)» 

o. Building units production (BU1>)| 

d. Designing for Building Industry (BD)> 

e« Building engineering (BE)« 

On this figure,  at the same time the general 

oonneotion of Building Industry (BI) with the Centre of 

Industrial Research Centre (IRC) was shown» through the 

correspondent seotions.    Industrial Research Centre (IRC) 

soiree adequato probi ens of Building Industry (BI).    Wiese 

seotions aret 

a« Teohnologioal prooosses section (TÎ8)î 

b« Plants seotion ( 13 ) » 

o« Designing seotion (BS)| 

4« Engineering seotion (Bb)| 

e« Work Organisation seotion (VOS)« 

The oonneotions among Building Industry (BI), 

Industrial Re s ear oh Centre (IRC), OoTertoent (0), and 

University (U) were also show«« 



 !  

! 
i . 

f— 
1. :;: 

_.j _ .-..:._„ 

•_ 

L. r.~ Z" 
i 



ïï 

-8. 

) 

•toMteMkMi fl9U. of BuiUia, Indù.tr*<«j w..fco)ra. 

3. Building naturia* préfabrication (HlF), ae it «as 
« tttui, **—. on ». fcil0(ll^ pastor., raw „atorlal. 
(*). toohnologioal p^ooa.o. (Tí), planta (i), aagln (E) 

.» ».,looa! ra„ aat.rial. (lÄ, „ iKported pa„ „^^ (m-^ 

Both ., th.m oan b. natural ra» «„«,(„, or ,aste „, 

from different industries (DIKM), 

fi.   A    /'    ^Ìl^m el6Bent" Pr0dU0ti0n <"*>. « " ~s .hcwn on 
XkldL ¿"Pend, on tho fou«**, pm.fr.,    Building material. 
Préfabrication    <»*), aeaignln4r (a))t teehnologioal ^^ 

(TP), Plant. (F),  enginoering (S) and work organization (wo). 

5.    Building unit, production (BUP), a. it wa. .hown on 
ûij_i, dopend, on the following patotera      building storiai, 
préfabrication (BMP), building element, production (BEP), 

de.ig„ing (HD),  technological prece..«. (TP), plant. (i), 
engineering (j) and work organization (wo). 

6.    Do.ig„i„g for Building Indu.tiy (Bj>), a. lt wa. ,hown ,R 

L» depend, on tho following parameter.«    local de.igning 
organization (LDO) or foreign downing organization (no), 

engineering (I) ** work organization <*o).    Local de.igning 

organization (LDO) dopend, fro* Indu.trial Re.earoh Centre (IHC) 
and individual designers (ID). 

Î.    Building engineering (BE), a. it wa. »hown on fi*.  7. 

defend, on the following paratere,    local engineering'Organa 

[LEO) or foreign engine.ring organization (PEO)engi„oering (E) 

and work organization (»).    Local engineering organization (LEO) 
depend, on Induetrial Heaearoh Centre (IHC) or individual 

engineer, ongagod in the field of engineering (IEE). 
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6k    Proa the aspects of this Study,   two.following 

problems »xo the most important; 

au    probiom of teohnologioal processes j 

b.    probi om of plants« 

9»    Fig. 8 represents the single écheme of the realiza- 

tion of technological procès es s designi TH>).    There are three 

possibilities of these realizations.    The first possibility is 

the solution given by Industrial Researoh Centre (IRC).    The 

seoond possibility is the solution given by foreign organiza- 

tion (FO).    The third possibility is tho solution given by 

both IRC and FO.    Fig. 9 represents the more detailed scheme of 

solution of technological prooos«esdesign(TlD), oonoerning the 

first variant (possibility).    Previously mentioned seotions of 

tho Industrial Researoh Centre (see point 1) generally are 

engaged on tho solution of this probi OK.    Tho first step is 

laboratory plants design (LPD).    The second steps are laboratory 

plants (LP).     The result of    s   work with Us» laboratory plants 

is "know-how^JCHjThe further step is pilot plants design (PPD), 

neoessary for pilot plants (PP) construction.    The result of tho 

work on the pilot plant (tP) will be used for technological 

process design (TPD). 

10*    F^g.  10 represents the singlo scheme of tho 

realisation of plants design (PD).    There are also three variante 

of the solutions possibilities.    The first variant is the 

solution given by Industrial Researoh Centre (IRC).    The seoond 

variant is the solution given by tho foreign organization (FO). 

The third variant is the solution given by IRC and FO.    But for 

realization of tho plants probi ems, beside (IRC) and (FO) is 

necessary tho participating of looal plants faotory (LPF) and 

looal engineering organization (LEO).    Tho plants (P) are the 

result of the common work of above-mentioned organizations* 
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11 represent» tao mor« dotali od scheme of solution of plants 

problem, ooncerning the first variant.    The previously mentioned 

seotionsof the Industrial Rosearon Centre (seo point  1) «re also 

engaged on the solution of this problem.     The first step is plants 

dosign (PD),whioh would be given (MÍ the Industrial Rosearoh 

Centre (IRC) to the looal plants factory  (LPF).     This factory» 

on the basis of plants design (I'D)» prepares a documentation for 

construction and assemblingCAD),    It also gives tho plants 

construction (PC) and provides plants assembling PA).     Looal 

engineering organization (LEO) has one very important role,  as It waa 

is shown on this figure. 

11.    The basic problems of Building Industry (Bl) arei 

a. Tschnologioal processes (TP)| 

b. Plants (P), 

o.    Designing (D), 

d.     Engineering (E)) 

o.     Work Organisation (WO). 

This estimati» of th« problemi importance was 

given only from teohnicalAorganizational aspects.    By reason 

of this> the other problems were not taken into consideration« 

Fi*.  12 shows the variante of the problems solutions in the 

above-mentioned fields from the aspeots, oonoerning the particip- 

ation of looal (L) and foreign (F)  organisations*    When the 

solutions are given by the looal organisations,  the role of the 

Industrial Rosearon Centre is always very expressive.    All actions 

are initiated by this Centre. 
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in. BASIC PROELES 07 KSSEABCH *QRK IN ras 

FIELD OF BUIU)IBO INDUSTRY 

1.    Tho work of tho Industrial Researoh Centre (WIRC) 
general!/ comprises of following«i 

a*    Research tfork(Row)| 

b»    Routine Work (Rorf). 

On fia»  )) the relationship between researoh work 

(istf) and routine work (RoU)was shown.    On this figure tho 

relationship among fundamental resoaroh work (FReW),* basio resoaroh 

work (BReM) ana» af plied researoh work. (AReW) was also shown. 

2,    Tho ohoioe of rosearoh work (CReW) is one of tho 

most important problems/>onoerning the roaoaroh work*    Fi^»  \j 

shows the functions of the ohoioe of rosearoh work (CRoW) as 

funotions of local conditi one (LC) and forsign. 

oonditions (FC). - looal conditions arei 

- raw materials souroes (RMS)» 

- necessities (N), 

• tsohnioal and organisational oonditions 

(TOC)| 

• investment oonditions (IvC). 

Th« variants of raw materials sources wsre represen- 

*•* on tijtT *'    V*oessities (N)were represented as ; 

dsmographio neoessities (DN), industrial necessities (IN) and 

possibilities of export (US). Technioal organizational oonditicr. 

(TOC)'comprises) volume of resoaroh work (VRetf), level of 

researoh work (LRew) and resenrohers (K). Investment conditions 

oomprise (ivC)i the problems of investments into plants (r), 

researoh work (RoW) and rosearohers (R). The later compriseM 
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dootors of aoionoes (DSc), philosophy dootors (phD), masters of 

•oienoos (MSo) and bachelor» of soicnoee (BSo). 

-foreign conditions  oomprisos of followingsi 

- raw matorials sources (RtoS)j 

- voluBe of reeearoh work (VReW)| 

- level of researoh work (LRoW)j 

- necessities (N)| 

- assistance (à), which o an be both finanoir.l 

asaistanoe (¥k) and teohnioal assistano** 

<T¿). 

As oun be seen from this scheme, the problem of 

re sear oh work choice (CReVf) is very complicated and delicate* 

One of the most important problems is the connection between 

looal investment oonditions (ivC) and foreign assistance (A). 

3*     Referring to the most important problems in the 

Building Industry, it will be discussed hero the problem of 

re«earoh work (ReW) oonoeming the problem of technological 

processes (IT) and plants (l)#    Referring to the problem of 

researoh work, oonoerning the teohnologioal prooessos, there are 

two possibilities for consideration of this problem in the 

Building Industry (BI),     This induatry can be contemplated as on- 

district composed from' 3 above-mentioned fioldsi    building materia.; 
préfabrication (BMF), building elemente production (BEP) and 

building unite production (BUI).    Every technological process 

oomprisedin correspondent field   oan be considered as separate 

problems in its oompleto soope.    This aspect (fig*   15) represents 

the classic oonoeption of researoh work in the field of technolog- 

ical procéseos, concerning the Building Industry*    In our opinion, 

it is possible to oonsider the Building Industry (BI) as one 

maoro-field, composed from meezo-fiolda  :    (Blip),  (BE?) and (BUï). 
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Broiar teohnologioal process (TP) oan bo ropresonted as one roioro- 

fiold»    It is   evident  that such toehnologioal prooess (Tí) 

comprise, of ph/sieal changeait operation«, f or which wo proposed 

the tersi »«unit operation! points» (UOi^ and ohoaical ohanges - 

unit processes, for whioh we proposed the tonn '»Unit procreo 

rointi«(mp).    it i, very oasy to soo also, thL.t in dtfferat 

teohnologioal processes (Tt), in above-mentioned meuo-fiolus of 

Building Industry (BI), exist the saue unit oporationspoints or 

the same unit prooesses points.    In this way,  it is possible to 

construct different virtual  curves, which oonneots the same unit 

operation points and also different virtual curve», whioh oonneot- 

the saa»e unit prooesBOs points.    Theso ourvoa pass     through cany 

messo-fields comprised in the maoro-fiold of Building Industry 

(BI).     The correspondent tenas were proposed by author for suoh 
points and ourves, as following« 

- iso-operdtion point (lOP), 

- iso-prooQBS points (IH), 

- iso-oper.itiun ourvo (I0C)| 

- iso-process ourve (IJC). 

This author's oonoeptionwas shown on fig.  16. 

4»    The problem of Resoaroh Work in the fiold of plants 

(*hm »«presented on the aohome - fig.  17.    This probi»» is 
consenting the following questionai 

a. plants for separate teohnologioal prooosses (Tfrei)} 

b. plants for unit operations (UOl)» 

o. plants for unit prooesbos (UFI')» 

Tèe probi ess of the plants under b and o ooeprlsct, of: 

-   VP« of plants (T)| 
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- construction materials (Ck)| 

- methods of oalculationa (kC)« 

All of these problems compriset    survey of existing 

(SI) and improvement (I). 

5»    Fig.   18 represents a single goneral soheme  of   . 

necessary researohers kinds» who will  bo engaged on the probi or., a 

of Research Work in the Building Industry, concerning "the fields 

of technological processes and plants* 

6*     Problem of researohers ' permanent education 

(RIB) was considered by many authors in different ooun"trios. 

This problem oan be, in our opinion,   interpreted by moans of one 

tensorio triangle, as it was shown, oft fig.  19;    ThsinTlttenoe in 

eduoation must exist from every point of such triangle« 

University (U), Industrial  Rosearon Contre (IRC) and Researchers 

(H). 

7. The problem of rosoarohers is especially  xntorostir-g 

and important for developing oountries.    In most cases» the 

researohersoooup/ themselves with tho probloma, whioh are inter- 

esting to them,  independently from other roseuxohers and 

organisations.    Such a situation oan be interpreted by   means of 

singular points (fig. 20 a).    The solution of this prololam 00m- 

yvipe of the connection of individual researchers singular point3 

in a correspondent dossigeonotrioal curve, closely ocmnooted 

with the Industrial Research Centre (fig. 20 >). 

8. The problem of toohnology transfer (TT)»   from aspoots 

of very great aoal of authors, was considered as one pxoblom, 

concerning phenomena,whioh. oan bo interpreted as veotore (fig.21   &,< 

In our opinion,  this phenomena oan bo realized as tensorio, under 

the conditions represented on fi*.   20 b.    This was represented 

on fig.  21  b and clearly shews the possibilities of technology 

transfer from developing oountries ($C) to highly developed 

countries (BDC)# 



•'% 



"^«- 

R 

**»**> m 

u_  
1 - • • • 
1  . . . . 

t 
- 

i   • •    ! 

1                   1 

I   •      ! 
1                 i 

i 

• ! 

i 
1 

ì 
! 

i  !    ;    .¡. : 
  

— 

~L~~. 

  i ^-  
1 •          t 
i       '     | . • . • 

•"": .-î 1 

¡ 

:.'".: .... -.-- 

; ', 

'" 
i i - . ,. 

;.;:-:i 



lUJi 

-ii - 

..L. ._ .... .;. -hifc-C»*My 

r— 

O 

c 

:) 

% 

(b 
G 

** 

Htm.    Al 



• 44 - 

T T ¿s vector* 

i •      i 

4- 

jft: T T as í cufio« 

DC 

: •„._ :        ;   '     .._._ |_. ,.:._.u : _  ' 

fefcüi Variait* MÎT 

i       i 

t i 



•   J5   m 

9.    The probi on» of Research Work methods  are also very 
interesting in the aoopo of bag io problema in tho  Besearoh iiork 

in the field of the Building Industry.    FLt. 22 represents the 

oommon methods and method of mathematical modelling irhioh oovursthö 

most important districts interesting for Rosearon,  tfork in 

Building Industry.    On fia« 23 a prooodure of analytical approach 
yas represented. 

10.    May other problems interesting for Re »oar oh Work in 

Building Industry will be diaoussed in one of tho  coming 
consideration» in this Study. 

!    i 
I 
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IV THE PtOtOSUL-CONCBRUIHO RJBS&JìCH WORK IK 

THI FIELD OP BUILDING INDUSTRY 

1* Fig« 24 represents the soheme of Building Industry 

(BI), in the Libyan ¿rab Hopublic. This soheme was performed 

following the previously mentioned general conceptions and theBUI 

concerning Building Industry« The most important micro-fields in 

the soope of correspondent mozzo-fieldswere represented.  Special 

attention was paid to the problem of raw materials sources. 

These data were also given on the soheme and at the same time, the 

possibilities of correspondent productions were represented. As wr can 

see. there are many objective possibilities of different productions, 

based on the local raw datoriale and in combinations of loo^l raw 

materials with imported raw materials* 

2. The propesali concerning Rosearch Work in the field of 

Building Industry in Industrial Research Centre. Tripoli - L..u.R.,was 

represented as sóbeme, on tin,  25» The basic research work (BReW). 

in our opinion, would be very interesting on  the problems represented 
on £s£l_lá.* This means, Rasoarch Work uf such kind would compriseof 

the basic problems« conoorning the questions of ieo-operations points, 

iso - processes points, iso - operations turres and iso - processes 

ourves. These problems are generally open and tboy represent vary 

interesting and vsry  important fields both from teohnioal and 

economio aspects.The application of the modern research methods in 

especially important for Research iork of these.fields. Applied 

Rese-roh Work (AReW), from our aepootB, would be concentrated on 

the problems of technological processes (Tl), mathematical model- 

ling (Mi) and plants (l).    The ways of the Researoh Work in this 

district Irore *lso represented on the soheme. For the questions 

of teohnologioul prooesses, tho aspeots concerning unit operation 

and unit prooesses are particularly important. The phenomena, whion 

oab be covered by moans of matueaiatioal modelling applications, 

were also represented on tho soheme. 
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Tasse phenomena* ares 

- fluia flow§ 

- heat transferí 

• mase transferí 

• kineticsi 

- dynamics and control* 

In the fióla of building uni% production (MIX'')» 

throe vsry interesting kinds of Building units were given as 

following« 

- trail ors «nfcs» ana tresses* «slonieei 

- water •oeAd*g\tow*»e 

- tourists building« 

3»     The question of trailers - unite and trailers- 

colonies, in our opinion, is vry interesting and important for 

the Libyan *rab Republio    by reason of vary great perspective 

of the next pfaaeo of industrialisation.    Many faotorlss would 

be constructed on different places of this country and the problem 

of the people, who will bo engaged in thoee faotorioe construc- 

tion* is more than evident.    In suoh oasos the application of 

trailers - colonies, with trailers- unite would bo undoubtedly 

suitable.    It is very important to underline, that the problems 

of energy and water supplying, which ie necessary for the people, 

would not be difficult because the plante for euch eupplying 

would be installated a. special separate trailers   units or 

energy and wator would be provided from tho sources foreseen 

for tho faotoriei themeelves. 

4*    The proposal for wator - oooling towsrs was ***•», 

concerning the great important question of water supplying, 
tfith the intensive increasing of industrial and energetic plants 
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volume, the probiôB of water.supplying systems beoon.es very importava, 

both fro« teohnioal and eoonomio aspects*    It 1« neoessary to ¿join 

the inoreaslngTi&nitary planta (air condition plante) volume to 

previously mentioned increasing of industrial and energetic plants 

volume.    Nan/ very seriousstudies ,  concerning the problem of wator 

supplying » v«re pubi i shod*    The water generally represents one of 

the most important problems in our present world and for the future 

tine*    Prom the toohnioal and eoononio aspects, with di spossici e 

teohnloal solutions, the applying of reoiroulating systems is tho 

most suitable. 

5. The Lib/an Arab Republic», in our opinion, is one 

oountry, whioh has rovy suitable conditions for development of 

tourisa.    There are especially very interesting sights (e.g. 

Leptis Magna and Sabratha) and very beautiful places, whioh gener- 

ally ara   v^xy attractive for the tourists from different 

countries.    Suoh touristio possibilities undoubtedly indioate 

the necessity of adequate touristio buildings (hotels) construc- 

tions« 

6. On the fia. 26. /¿gj^gl, fig. 2d and SMLJI* 
tBe 

questions of researohors, necessary for Research Work in the 

fiald of Building Industry (M), were considered.    As it is visible 

from fig. 28. the total number of neoessary researohers 1st 

74 researchers for the one foreseen period of 4 /ears.    The 

neoessary levels of reseorohers are following! 

- doctors of philosophy (pcú>) i 71 

- masters of melenos* (HBo)        i 

or masters of engineering (Ml):  25» 

- baohelors of soienoe»(B8c) i 

or bachelors of engineering (Bl)i 42f 
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•a it is visiti.« fro« fi*. 29. ti» tor*—«a p«ro«nts of tasi« 
immk work (Btotf) and nppli«d *«s«aron work (AftoV), art «inor 
tnan UM oorr«spon&«ttt optinal p«*««nts of the«« works, ¿»«rally 
for«»«en for Industrial R«s«a*on C«ntr«8*   This is ta* oont««tttno« 
of tn« oon*lder«d B««earoh Work period and r«s«aren«rs*    In our 
opinion» ih« for«s««tt percent» ax« roal for on« oon«id«red 
period   of 4 /«art.    The n»b«rs and tfc« l«v«ls of rosearon«*» 
ar« tn« most important pro»l«ns, oono«rnlng tn« K«s«aroh Work 
in tn« fitld   of Building Industry (M)»   In our opinion, it 1« 
postini« to SOIT« tnsstproblMsiin tn« following wajrt 
by «nff«f«n«nt of looal dlsposslbl« «xp«rts and by sinultan«oua 
•nfafssMttt of ad«quat« r«««aron«m fro« dlff«r«nt oountriea* 
fnit would b« on« r«allatie aolution of th« probi«« in tn« first 
«t«pt of frontal r«a«aroh work starting. 

± 
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Y   DI3CUSSI0I - C0ICK8KIW} THE fROBUKS OF 

JUSS&ytCK *ORK ART) WORK OROABTZATIOI 

1.    The probi «os of Researoh Work (Res*) In the field of 

Building Industry (BI),vere «borni on different sohenes in previous 

part« of the Stud/.    On fi*.  10* the «oben« of Researoh Work soope 

was ropresented. 

2*    Pro« the ampeotm of Work Organisation in Researoh 

Morte, the question of Researoh Work Model (MReW), i« espeeially 

interesting*   Tai« nodel «a« shown on fi** 31 a« funotion  of; 

model of problem (Mt)* model of solution (MS) and nodal of 

re ««aro he re (MR)*    Toi« scheme represent« «uoh model a« t aneo ri o 

triangle*    À« it was shown on fig*  32* nodal of probien (MP) o o re- 

prise« oft   nodel of tangential approach (MTA), model of parabolio 

approaob (M'A) and nodel of problem difinition (MM).    Model of 

•olution (MS), a« it was shown on fltf» 33. oomprises ofi  quality model 

(NQ). speed nodel (MSp) and prioe model (M*r).    The no«t interes- 

ting probi ene are the models comprised in the quality model, as the 

following«* inprovenent (I), innovation (In) and creation (Cr). 

The model, of researoher« (MR), as it was shown on the fi*« 34. 

oomprisoei of two nodel« - model of level« (MLe) and model of 

experienoe (ME«).    The necessary researchers levels were indioated 

previously.    In the oonorete oonditione, for the first Researeh 

Work period, the levels of dootors of eolenoes (DSc), in our opi- 

nion, are net indi «pensable.   The adequate experienoe is very 

neoessary and important for Rosearon Work and one orientation to 

the experts from different fields in Building Industry, in the 

soope of the decision concerning the researohere ohoioe, is very 

•nitable. 

3.   The eoheme of the model of fj>rk Organisation in 

Researoh work (MW0Rs¥)#»a«  represented on the soborne - fJmU-ài* 

This model oonprUesof two models«    work fortifioation (WF) and 

work strategy (WBt), whioh have as rosult model of effioienoy in 

Researoh Work (MEf- tf).    The problem of optinalisation of this 



^ 



.TW!»«»w.w*>- ..    *" - «na»»-* mmm*mmmmìm>*mmmiidii*«»'ii*.. 

•   *>  - 

\   \ 

r\\\\\\\\\\\ 
f((ll)iMMê 

i^AËJi^JaM^it^âiLL 
m 

-L 



r >»'T 

Ì 



• 52— 

7 

fa» HSM(MtbMS>;M» OW 



•,!****WiB 

-fry. 

) 

•••   •   Í • 

! 

frjfc MR »«(MUJgi) WÍ 

 i. J-. 



!:   :-: 

! 

: : : : ! 
-    i 

i 

• 

- 54 - 

) 

Sjys.ima-jtcw., by 

** 



- 55 • 

•odel «M represented on «Jew ÎMt-&   In *•••«•» Work» '"• our 

aspeóte, toe aost Important question is ths probità of optimal oroat4 on 
(Or   J»    Tail probles was rapraeented on *m fi«» 37 «ad eonprisee oí 

the following paranetorai  (»a,.,) t (Or,.,) «*4Uoopt)-    to thia 
aohsao, *•* aonpetenoes of the exporta» oonoernlng the question 
of eatimation, vara alao rapraeented* 

4«    Returning to tha queetion, oonoernlng previous 
propoaal of the Reeearoh Work in aesso-field of Building Unita 

Vrodustloa (BW)   whioh was rapraeented on XìeXjfi» t±Mt 39 *JÚ 

fie. áO. ináioataa tha basi« aoopaa.   On £*£•_& one oxanPle of 

trailara oolony with trail era-units was giran.   On fist« 39 and 
für. aO. ona exaaple of «star oooling plants (reoiroulating 
ayates), with ona kind of watar oooling towers was given, 

5.    Diaouaaing tha proales of Research Work ani Work 
Organisation, oonoorning tka fiald of Building Industry, it is 
veiy important to undarliaa ona probi a» of tsn «vident in the 
Industrial Rasaaroh Contras in the developing countries.   By 
reason of ooneequence that tka Industrial Researoh Contre is 
engage aisultaneoualy on tka a*eearoh work (RaV) and routine 
work (RoW), the sleunderstandlng asong the reaaarohara and the 
esparta la often poeeible.    Sonetinee, tha reaaarohara look to 
the experta, engaged in routine work, as the sinor important 
persons and the experte look, in opposite, to the reeesrohers as 
tha parsons oooupying with philosophio» abstraet and non-oonorete 
problems.    Thia attituda ia alao the oonssquenoe of on« yxf 
iaportant faott    %m reaoarohers suet always be free of «very- 
da/a routine probi ana and correspondent actione, because they 
are engaged on the problema which oan not be soltad for ona 
defínate tina.    There ara always better solution«, better th&n 
othara and sore and sora batter, whioh in the end open the 
poaaibilitiee for ooainf to the oreation.    In opposite, the 
esparta (engineere and othara) are always engaged on the probi*ma; 

whioh sua* be eolved in ona foreseen - ds>finlte tins*   With tho 
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TX   C0IK3LÜSI0I ¿IKD RRCOWUSMUTIOKS 

1.    Tliia Stud/, M it was previously «aid, representa 

out attempt of parabolio approach to the problems of Research 

Work (ReW) in the Industrial Researol  Centre (IRC), concerning 

the field of Building Industry (Bl). 

2*    Many author's oonoeptions» oonsiderations and the.v-• s. 

oonoerning the probi «o of euch Work, ver« represented in tbo 

correspondent parts of the Study. 

3.    Besides, the general and basio queutions, the Study 

comprises also of the oonorete proposals» referring the questioni* 

of the kinds and soopes of Reeearoh Work (ReW) and researchers 

4«    The exposed proposals - whioh «ill be oonaidereú 

by oompetent Centre's heads and experts - would be oompletsd 

and more detailed» after taken decision, concerning the seleotion 

of the kind and th« scope of Research Work (ReW). 

5.    In the soope of deoislon, concerning the Research 

Work (ReW) in the field of Building Industry (Bl), it is very 

important to pay the attention to the theses and oonoeptione, 

referring to the questions, suoh as followingst    researchers' 

permanent education, model of ROíearoh Work and technology 

transfer*    It is necessary to pay also the adequate attention ;o 

find the correspondent ways to optain the possible results in 

this district «(permanent connection with university, internal 

oourses, seminars, publio lecturing a and apeoialiatio symposia 

etc)» 

6*    The very important manner of activities of Industrial 

Research Centre la also one dosed connection and oo-operation 
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vita tlM correspondent looal association« and organisations, 

ocoupyin« on the probi «a« of Building Industry and the co-opera- 

tion with ta« foreign sinilar centre«. 

7t    It Is neoessary, that the »abition« of she Industrial 

Research Cantre, in the acope of ita affirmation in the Research 

Work in the field of Building Industry, would be characteristic 

ligr tb« attempt« of ona «vident inoreasing of tha correspondent 

rasearohara lavéis and numbers as following»»  masters of sciences, 

gdootors of Philosoph/ and dootors of soienoof«    These ambitions, 

don't rspraaant on« fornai question, beoauae the Research Work level 

will be, through the parfomting« of adéquates the aas, undoubtedly 
lnoressed. 

8« 1% | s very important also, that th« ambitions of tha 

Industrial Raaearoh Cantre would be interwoven wit« tha aspirations 

for the improvement of the knowledge a of its expert«, engaged in 

the Routine Work, oonnaoted with Reaaaroh Work in Building Industry, 

fai« Mpirationscan be realised through the suitable training« 

and special i aations at correspondent foreign organizations. 

9*    The serious attention to the decisions,oonoerning 

the question»of the kind«, scope and voltine of Reaaaroh Work in 

the field of Building Industry (BI), is neoeseary, aa the basis 

for considering the question of reaearoher«. 

10«    The probi «si of reecarohers, foreseen for the Raaearoh 
Work in tha field of Building Industry (BI), la undoubtedly the 

nest serious and most diffioult.    Tha adequate proposal, oonoerain? 

the solution of this probi em, was given and it is necessary to pay 

correspondent attention to it. 

11*    The aspiration, oonoerning the participation on the 

correspondant national and international oongresae« and conferences 

referring to the «oientifie problema in the fields of Building 

± 
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Induetrjr (U)t wit* th« original pap«r« (a« result« of ooawon 

f—fhtre work) OSA be also M on« spiri tu« worm* in the «cop« 
«f th« oo«pl«t« Mbit Ion« of tao Industrial ftsssaroh Centr«. 

12.   Baia* in ths disposition for »or« d«tail«d proposnls- 
©onoerning the fi «Ids of Researoh Work, ohcosef eftor th« consider- 
ation of tàis Stud/ by th« ooapgnent C«ntr«>« head« and «xp«rts- 
ta« author «xpr«ss«a his hop«, that th« exposition« of oorr«apon~ 
d«nt probi «as, interpretation« of ad«quat« question« and th« 
underlining« of the no«t important variant« of it« solution«, 
fwsj«    th« neossaary basi o and olear pioturo, referring to tho He««rroh 
Work, ooapri««d in th« complet« Vork of the Industrial R«««aroh 
Centre, Tripoli, L.A.H., in th« field of Building Industry for 
who«« development there are nan/ neoessities, possibilities and 
perspectives* 



ì 

«•od on the «obese* ftg. 1-41 

ne* eysbol do finition not« 

1 A aooioUnoe 

2 Ao aoccptibility 

5 AKoM applied roeoaroh work 

4 fi   * « atnoopfaorio air 

5 10 assigning for buildinf industry 

6 BS building engineering 

7 BSP building elemente production 

8 M Building Industry 

9 Bfcl building Materiale préfabrication 

10 M»\è basic research work 

11 Sto bacholor of eoionot 

12 '"«JP building unito production 

13 CAD doouMntation for construction <IBé 
aseuabling 

14 Cui oivil eaginoering 

15 CliPr prioc of oonotruotion and 
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21 •V cooled water 
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* DC developing country 

ai as» designing e perienoe 

% mm ro« materials from différait 
Industries 

as m demoijrmphic necessity 

*? m designing Motion 

28 Ote doctor of science 

* £ engineering 

*> El onginoor engaged in the field 
of engineering 

h ¡a engineering section 

* i foreign 

3i FA f inanoial assistance 

M PO foreign conditions 

» FDO foreign design organisation 

3« /dO foreign cnginoering org&nisctioa 

M 9b foreign organisation 

* fRoii fundamental research work 

» a government 

40 OTSe general teohnioal services 
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41 I improvement 
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inovation 

industrial ncotMity 

iso»oj»eratio!i ourve 

iso-operati on point 

isc-proobse wirft 

iso-proeose point 

Industrial Rosuareh Contre 

imported raw materials 

investment oonditioas 

know-how 

loo&l 

loool conditions 

lootl designing orfanitution 

loool oagia<j«ring organisation 

laboratory plant 

laboratory plants design 
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Ti mi nodel of ti. peritinoti 

TI Ni« model of level 

T4 MM mbtheM&tioal moduli Inf 

T> 19 model of programme 

T* RFA model of parabülio »ppr«*o* 

TT «Pr •odol of prioe 

TI « Model of quality 

19 Ml Model of reseuroher« 

m MEteU Modol of ¡lesearon Viork 

ai Mi Model of solutions 
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8S 1% Model cf Bptod 
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m M neoossity 
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•f «RM naturel raw Materiell 
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If Or originality 
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H PO plants soastruotion 
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9* PI export possibilities 
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% If pilot plant 

n FPD pilut pinati Ibiifn 

100 PR plant» r<j»otirohur« 

I« Pi pinate stiotiun 

«• hi 

10* R rQ •carotieri 

1<H ROB tostaron Work 

toj W(M) 
Kesuoroh rfork in the field of 
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10j R¡Ü rosearon oxpuriuno« 

I0f RM row Materials 
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112 Rt total nxwbvr of rcaacrotiurs 
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recoorohero 

1* TPS tootmolofioal proooosb» 
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«T T*r technology tranafor 

m 0 university 
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131 U? work fortification 
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