ABSTRACT

The PhD thesis bearing the name “Theoretic and experimental contributions regarding heating
behaviour survey of the CPU cooling systems” consists of the investigations carried out in the
PC field,

whose main target is the survey regarding the heat transfer due to modelling thermal dynamic
processes inside

the cooling systems, by using ANSY'S software packs as well as analysis of the forced leaking of
the heating

fluid (Computational Fluid Dynamics).

Testing of the heat status was carried out through infrared thermograph analysis.The reason of
the

survey to the matter hereby has been set on the items of the likely PC jamming, in consequence
of a heat

status exceeding the utmost cooling limits of radiators.

Experimental researches have been carried out on an AMD SEMPRON 2400+, Socket A Tray
CPU,

with and without a cooling system.

Thus, has been established the running time of an operating CPU, in conditions of an air cooling
system and consequently the running time of the CPU when the above mentioned cooling system
is

missing.In this respect, physical properties have been analyzed, mainly those regarding heat
conductivity,

heat expansion coefficient, the insulation capacity, mechanical resultant of some materials likely
to replace

aluminium and copper, whereof CPU radiators are being manufactured.

Thus, nowadays, surveys are carried out regarding the use, when building a radiator, not only of
materials whereof CPU radiators are built, such as: aluminium oxide (Al203), silicium carbide
(Si0),

aluminiumnitrate (AIN) etc.

Likewise, materials have been studied, as follows: heating compounds and lubricants
manufactured

frommaterials likely to dispel heat, such as: de boronnitrate, graphite, aluminium oxide etc, or
elastometric

conductive films manufactured by coating glass fibre tissues, dielectric film or aluminium foil
underlayer with silicon based emulsion spread with conductive particles, double adhesive
tapesmanufactured fromglass

fibre tissues,dielectric film or aluminium foil underlayer, having both faces silicon coated and
acrylic

adhesive sprayed with conductive particles, such as, boron nitrate, graphite or alumina.

At the same time, researches are carried out for the achievement of new types of radiators, as
follows: in U.S. at PurdueUniversity, Mechanical Engineering Researchers devised a new type of
cooling system, consisting of fluid circulation through micro-canals of a metal sheet directly
connected with the cooling field,

thus improving the heat status of CPUs.



INTRODUCERE

Nivelul ascendent al exigentelor si cerintelor, in continud diversificare, privind performantele
activitatilor umane, au determinat, fara precedent, o dezvoltare si perfectionare permanenta a
stiintei si

tehnologiei.

In contextul economic actual, se remarca o crestere deosebitd a importantei problemei calitatii,
factor

hotarator al competitivitatii produselor si al concurentei firmelor si companiilor industriale si
comerciale.

Diferenta intre performantele produselor cu aceeasi valoare de intrebuintare este evidentiatd prin
caracteristicile calitative, rezultate din conceptiafabricarii lor.

Obtinerea unor performante deosebite, bazate pe cresterea continud a calitatii, constituie conditia
necesara asigurarii profitabilitatii, factor determinant al mentinerii companiilor si firmelor
producétoare intrun

climat concurential.

Aceste preocupari sunt guvernate de structura modelelor de management al calitétii produselor,
definita de standardele din familia ISO 9000, care pun accent pe perfectionarea relatiilor ce
intervin intre

producétor si client.

In acest context, cercetirile teoretice si experimentale Intreprinse in Romania si in striinitate, in
domeniul tehnologiei materialelor, constituie un sector interdisciplinar, in care ingineria
materialelor,

ingineria tehnologicd, mecanica si chimica, cat si tehnologia informatiei concura la realizarea
studiului

comportdrii materialelor.

In ultimele trei secole, omenirea a cunoscut o dezvoltare spectaculoasa. Fiecare din cele trei
secole a fost dominat de o tehnologie specifica.

Industria calculatoarelor, tdnara in raport cu alte industrii (automobilelor, aviatiei, feroviara, etc)
a inregistrat progrese spectaculoase Intr-un timp foarte scurt.

Proiectarea produselor, la nivelul actual al cerintelor stiintei si tehnologiei, a impus utilizarea
unor materiale cu proprietati fizico-chimice, mecanice si tehnologice deosebite, astfel incat
produsele sdaiba o calitate impusa de standardele internationale.

Acest deziderat se impune si proceselor tehnologice de fabricare a calculatoarelor, respectiv a
subansamblelor acestora.

In acest context, in teza de doctorat se studiaza transferul de caldura prin modelarea proceselor
termodinamice, privind sistemele de racire ale calculatoarelor, utilizand pachetul de programe
ANSYS, si

analiza curgerii fortate a agentului termic CFD (Computational Fluid Dynamics).

Cercetarile experimentale cuprind testarile regimului termic al calculatorului, utilizdind metoda
analizei termografiei cu radiatii In infrarosu.

Urmare a rezultatelor experimentale obtinute, se propune fabricarea radiatorului procesorului din
materiale cu proprietati fizico termice adecvate privind valorile coeficientilor de conductivitate
termica si dilatare termica.



