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CUV ANT INAINTE 

Ca1itatea mediului ambiant din cladiri este un domeniu de mare 
importan!ii pentru sanatatea oameni1or. Larga arie de investigare referitoare 1a 
confortul termic, venti1are - climatizare ~i ca1itatea aerului, efectul 
pozitiv/negativ al apei, sanatatea ~i siguranta ocupanp1or/cladirilor, modelarea 
~i monitorizarea, toate in dinarnica schimbari1or climatice ~i tifliind seama de 
sustenabilitatea so1utiilor, precum ~i de dezvo1tarea socioeconornica, conduce, 
pe 1iinga co1aborarea cu alte specialitati, 1a necesitatea/obligativitatea 
schimburi1or de experienta a celor ce s-au dedicat ~tiintei instalapilor pentru 
construcpi. Dorinta de mai bine, experienta anterioara izvoriita din dictonul 
« Homo sanus in domo pulchra » ~i din paradigma interdiscip1inaritatii, 
inte1egerea holistica a multitudinii de factori/vectori care influenteaza 
confortul, efectele care rezulta asupra oamenilor ~i cladiri1or, ne-au deterrninat 
~i ne motiveaza sa continuam. Sa continuam a dezvo1ta ~i motiva teorii, in a 
oferi so1upi ~i teho1ogii, dar ~i in a 1e impune (aceasta insemniind continuarea 
solicitarii sprijinului 1egis1ativ/politic, 1a toate niveluri1e - ca exemp1u pozitiv, 
de~i nu ne aparpne noua, romiinilor, menponam restricpi1e referitoare 1a 
fumat) . Sa continuam : a cauta so1upi care sa raspunda dezvo1tarii sustenabi1e ; 
provocari1or date 1a schimbarile climatice ; a gasi tehno1ogii ~i materia1e 
nepo1uante care sa protejeze consumatorii ; sa promovam energii1e 
curate/neconventiona1e ; sa asiguram flexibilitatea functiona1a a insta1atii1or ; 
sa punem OMUL inaintea altor interese. 

In concluzie, continuarea insearnna aprofundarea cuno~tintelor ~i 
diversificarea preocupari1or, respectiv, ca altemativa, 1ucru in echipe 
interdiscip1inare, insearnna oportunitati ~i atragerea de noi specia1i~ti ta1entap, 
dar ~i rezo1varea nevoi1or socia1e (sau macar raspunsuri pentru acestea); 
insearnna a acorda atenpe OMULUI prin confortu1 ambienta1, a-1 sustifle prin 
a-i asigura noi surse/resurse de energie, prin a-1 sprijini sa 
imbunatateasca/protejeze mediulinconjurator, prin a-i oferi, gradual, educapa 
care sa-1indreptatesca a se considera stapiin pe toate. 

Pentru toate acestea, insta1atorii in co1aborare cu toti cei care i~i 

doresc o viata mai buna, data de confort, siguranta, performanta, ~i-au unit 
eforturi1e (inspirate) in e1aborarea a 58 lucrari valoroase, repere pentru 
activitatile viitoare. Aducem calduroase multurnifi celor 107 autori/coautori 
care au 'inte1es importanta cuviintului scris in imp~irea experientei. 

Prof. Adrian RETEZAN 
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OPTIMAL SLOPE OF A SOLAR COLLECTOR USING 
PARTICLE SWARM AND HOOKE JEEVES 

OPTIMIZATION ALGORITHM 

Jasmina Skerlic, Danijela Nikolic, Dragan Cvetkovic, 
Jasna Radulovic, Milorad Bojic 

Faculty of Engineering, University ofKragujevac, Kragujevac, Serbia 

Abstract 
In Serbia, it is customary to use electricity for domestic hot water 

heating. As around 70% of electricity is produced by using coal with high 
greenhouse emission, it is beneficial to environment to use solar energy for 
domestic water heating. In addition it is important to have the highest 
possible efficiency of this use that may be obtained for the solar collector 
placed at its optimal slope. To find the optimum slope, EnergyPlus 
software is used for modeling solar plant, Particle Swarm Optimization 
algorithm (PSO) or Hooke-Jeeves optimization algorithm. The operation 
of these two software codes is connected by using Genopt optimization 
software. This paper reports that the descrepancies in the incident solar 
radiation (of the solar distribution models) with the applied calculation 
timestep are multiplied by the applied software when the final results are 
obtained such as the optimal slope, solar fraction of the installation and 
electrical energy used in the installation. 

Rezumat 
in Serbia, este uzual folosirea energiei electrice pentru incalzirea 

apei calde menajere. in jur de 70% pentru producerea electricitatii se 
utilizeaza carbune aviind emisii crescute a efectului de sera, fiind mai 
benefic mediului de a utiliza energia solara pentru incalzirea apei calde 

244 

menajere. in plus este important de a obfine cea mai buna eficienfa a 
acestora, prin montarea colectoare/or so/are Ia o panta optima. Pentru 
gasirea unghiului de inclinare optim al panourilor so/are, s-a utilizat 
softul EnergyPlus, algoritmul de optimizare Hooke-Jeeves sau algoritmul 
de optimizare PSO (Particle Swarm Optimization). Operarea celor doua 
coduri de program se face cu ajutorul softului de optimizare Genopt. 
Aceasta lucrare noteaza diferente a radiafiei so/are incidente (modele de 
distribufie solara) cu aplicarea multipla a pasului de timp pentru calcu/, 
cu ajutorul softului in cazul rezultatelor finale, cum ar fi panta optima, 
fracfia solara ~i energia electrica utilizata in instalafie. 

Keywords: Solar Fraction, Storage tank, Solar collector, Collector slope, 
Timestep, Particle Swarm Optimization algorithm, Hooke-Jeeves 
optimization algorithm 

1. INTRODUCTION 
During the first years of the twenty-first century, extensive efforts 

have been undertaken to alleviate global warming of the earth caused by 
emission of C02 in atmosphere. The emissions may be mitigated when part 
of energy needs is satisfied by using non polluting energy sources such as 
solar energy, instead of fossil fuels . Also, another important advantage of 
the usage of solar energy is that it does not pollute the environment with 
nitrogen oxides and sulfur dioxide. 

In Serbia, it is customary to use electricity for operation of solar 
domestic hot water systems (SDHWS). As around 70% of electricity is 
produced by using coal with high greenhouse emission, it is important to 
use solar energy for domestic water heating. In addition it is important to 
have a high efficiency of this use. 

In households, the high amount of domestic hot water (DHW) is 
used for shower, tap, cloths-washing (machines), and dish-washing 
(machines). If this water is heated by electricity which is generated by coal 
burning, then the highest amount of C02 is released to atmosphere. 
Accordingly, the most rewarding application of solar energy is when it 
replaces this type of electrical energy for heating of hot water in 
households. Then, the highest decrease in C02 emissions may be expected. 
In renewable energy field, SDHWS have arisen a great research interest 
[1,2]. To use SDHWS with the greatest benefit, SDHWS must have 
adequate design, installation, and operation. 
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