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A FEW PROOFS FOR NONEXISTENCE OF THE METASTABLE STATES  

Atanas Blaževski 

Faculty of Mechanical Engineering, "SS. Cyril and Methodius" University,  
P.O Box 464, MK-1001 Skopje, Republic of Macedonia 

atblazev@mf.ukim.edu.mk 

A b s t r a c t: This paper is the bigger part of one until now unpublished author's work whose title is "A few proofs for non-
existence of the metastable states". Because of a big volume of the work, the problems of supersaturated (metastable) steam which 
appears at the flowing of slightly, superheated, saturated or wet steam in the convergent and Laval nozzles will be discussed in the 
main. This steam is mentioned in the literature as one between of the strongest proofs for existence of the metastable states in the 
substances. In this work the steam is not one-phase gaseous metastable steam, as it was thought until now, but that it is nonequilib-
rium wet steam in which during the expanding process in the nozzles extreme small particles condensate, consisted of two, three or 
only few agglomerated molecules are formed which stay in heat, mechanical and internal nonequilibrium with the rest of the expand-
ing gaseous phase of the steam. It means, that this steam, which is called a supersaturated or metastable steam, in fact does not exist 
in reality because it is nothing else but only nonequilibrium wet steam consisted of two phases: the expanding gaseous phase of the 
steam in the nozzle and the mentioned small and nonequilibrium particles condensate which are formed there. 

The new theoretical explanation presented in this work, gives possibility not only for a total physical comprehension of the es-
sence of supersaturated steam, but gives possibility for evaluation of the properties of state of this steam in the end of supersaturation 
which happens at reaching the corresponding Wilson line in the h,s-diagram. The paper also explains the reasons due to which it 
comes to appearance of the sudden little pressure condensation rise which happens regularly in the Laval nozzles immediately after 
the end of supersaturation of the steam in them, respectively at once after reaching the Wilson line in the h,s-diagram and the manner 
of calculation of the properties of state of the steam in the end of the rise is also presented. After this rise, the steam goes on expand-
ing in equilibrium forming bigger and equilibrium droplets condensate until the exit section of the Laval nozzles, and as such it is not 
interesting here for further observations. 

In this paper will be discussed shortly and other examples for existence of metastable states in the substances, mentioned in the 
existing literature, as, for example, the case of cooling of water in little blinded glass ampoules which has been done by Berthold. 
This experiment also points out the possibility for achievement of negative absolute pressures in the substances, which is very unbe-
lievable and impossible (??). As opposed to this example, the author of this work makes experiments by cooling clean saturated water 
from 1 bar situated in a bigger glass vessel and finds that in this case neither metastable states nor negative absolute pressure appear. 
In the literature there is an example of the metastable states existence and the case of heating droplets of water dived into oil (with the 
same density as water), which have not evaporated up to the temperature of 180oC, although the pressure (of the oil and droplets) has 
been approximately equal to the atmospheric pressure, etc. 

 
Keywords: supersturated steam; metastable states; nonequilibrium wet steam; little nonequilibrium particles  

condensate; little pressure condensation rise; equilibrium droplets condensate 
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NEKOLKU DOKAZI ZA NEPOSTOEWE METASTABILNITE SOSTOJBI 

Atanas  Bla`evski  

Ma{inski fakultet, Univerzitet „Sv. Kiril i Metodij“ 
p. fah 464, MK-1001 Skopje, Republika Makedonija 

atblazev@mf.edu.mk 

Klu~ni zborovi: prezasitena parea; metastabilni sostojbi; neramnote`na vla`na parea;  
mali neramnote`ni ~esti~ki kondenzat; mal pritisen kondenzacionen skok;  
ramnote`ni kapki kondenzat 

Ovaa statija pretstavuva pogolem del od eden dosega neobjaven trud na avtorot, ~ij naslov e “Nekolku dokazi 
za nepostoewe na metastabilni sostojbi”. Poradi golemiot obem na trudot, tuka }e bidat diskutirani glavno 
problemite na prezasitenata (metastabilna) parea koja se javuva pri strueweto na nezna~itelno pregreana, 
zasitena ili vla`na parea vo konvergentnite i Lavalovite mlaznici. Ovaa parea se naveduva vo literaturata 
kako eden od najcvrstite dokazi za postoewe metastabilni sostojbi kaj supstanciite. Vo ovoj trud za taa parea e 
najdeno deka taa ne e ednofazna gasna metastabilna parea, kako {to se mislelo dosega, tuku deka taa e neram-
note`na vla`na parea vo koja za vreme na ekspanzioniot proces vo mlaznicite se formiraat ekstremno mali ~e-
sti~ki kondenzat, sostaveni od dve, tri ili samo nekolku natrupani molekuli, koi ostanuvaat vo toplinska, me-
hani~ka i vnatre{na neramnote`a so drugata ekspandira~ka gasna faza na pareata. Toa zna~i deka ovaa parea, 
koja e nare~ena prezasitena ili metastabilna, vsu{nost ne postoi bidej}i, taa ne e ni{to drugo tuku samo neram-
note`na vla`na parea koja e sostavena od dve fazi: od ekspandira~kata gasna faza na pareata vo mlaznikot i 
spomnatite mali i neramnote`ni ~esti~ki kondenzat koi se formiraat vo nea. 

Novite teoretski objasnuvawa prezentirani vo ovoj trud davaat mo`nost ne samo za edno celosno fizi~ko 
sfa}awe na su{tinata na prezasitenata parea, tuku davaat mo`nost i za odreduvawe na veli~inite na sostojba na 
taa parea na krajot na prezasituvaweto koe se slu~uva pri postignuvaweto na Vilsonovata linija vo h,s-dijagram. 
Vo statijata isto taka se objasneti i pri~inte poradi koi doa|a do pojavata na iznenaden mal pritisen kondenza-
cionen skok, koj se slu~uva redovno vo Lavalovite mlaznici vedna{ po krajot na prezasituvaweto na pareata vo 
niv, odnosno vedna{ po postignuvaweto na Vilsonovata linija vo h,s-dijagram. Tuka e daden i na~inot na pres-
metka na veli~inite na sostojba na pareata na krajot na skokot. Po toj skok pareata prodol`uva da ekspandira 
ramnote`no i so formirawe na pogolemi i ramnote`ni kapki kondenzat se do izlezniot presek na mlaznikot. 
Ako mlaznikot e staklen, ovie kapki kondenzat mo`at da se vidat so o~i kako sina magla. Posle skokot ekspanzi-
oniot proces vo mlaznikot se odviva standardno i kako takov ne e interesen za ponatamo{ni razgleduvawa. 

Vo ovaa statija se diskutirani nakuso i drugi primeri za postoewe metastabilni sostojbi kaj supstanciite, 
citirani vo postojnata literatura, kako {to e, na primer, slu~ajot na ladewe na voda vo mali zatvoreni stakleni 
ampuli koe go vr{el Bertold. So ovoj eksperiment isto taka e uka`ano i na mo`nosta za postigawe negativni 
apsolutni pritisoci kaj supstanciite, {to e mnogu neverojano i nevozmo`no (??). Kako opozicija na ovoj primer, 
avtorot na ovoj trud napravi eksperimenti so izohorno ladewe na nezasitena ~ista voda od 1 bar smestena vo pogo-
lem staklen sad i najde deka vo ovoj slu~aj ne se pojavija nitu metastabilni sostojbi nitu negativni apsolutni 
pritisoci. Kako u{te eden primer za postoewe metastabilni sostojbi, vo literaurata se naveduva i slu~ajot na 
greewe na kapki voda potopeni vo maslo (so ista gustina kako vodata), koi ne isparuvale se do temperatra od 
180oS, iako pritisokot (na masloto i kapkite) bil pribli`no ednakov na atmosferskiot pritisok, itn. 
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MATHEMATICAL DETERMINATION OF SYNTHETIC SURFACE'S  
PERPENDICULAR AND TANGENT LINES 

Risto Taševski , Vladimir Dukovski, Sofija Sidorenko 

Faculty of Mechanical Engineering, "SS. Cyril and Methodius" University,  
P.O Box 464, MK-1001 Skopje, Republic of Macedonia 

risto@mf.ukim.edu.mk / dukovski@mf.ukim.edu.mk / sofisido@mf.ukim.edu.mk 

A b s t r a c t: In this paper, a geometric and a mathematical model with computer algorithm of perpendicular and tangent 
lines of the synthetic surfaces, composed of splines in two directions, are presented. Synthetic surfaces are used in an engineering 
design for describing parts with aerodynamic or other functional and esthetic shapes. Synthetic surfaces can be represented by the 
majority of contemporary CAD systems. The modern NC machines contain highly sophisticated controllers and processing tools, 
which provide complex synthetic surfaces manufacturing. During the machining process, machining tool's axis has to be placed per-
pendicularly to each point of the synthetic surface that is the product of machining. A mathematical model is necessary for determi-
nation of the tool's position during the machining process . 

Key words: synthetic surface; spline 
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MATEMATI^KO OPREDELUVAWE NA NORMALA I TANGENTA  
NA SINTETI^KA POVR[INA 

Risto Ta{evski, Vladimir Dukovski, Sofija Sidorenko 

Ma{inski fakultet, Univerzitet „Sv. Kiril i Metodij“,  
p. fah 464, MK-1001 Skopje, Republika Makedonija 

risto@mf.ukim.edu.mk / dukovski@mf.ukim.edu.mk / sofisido@mf.ukim.edu.mk  

Klu~ni zborovi: sinteti~ka povr{ina; splajn 

Vo ovoj trud e prezentiran geometriski i matemati~ki model so kompjuterski algoritam za opredeluvawe na 
normala i tangenta na sinteti~ka povr{ina, odredena so splajn-krivi vo dva pravca. Sinteti~kite povr{ini se 
koristat vo in`enerskiot dizajn za opi{uvawe delovi so aerodinami~en oblik ili drugi funkcionalni ili 
estetski oblici. Sinteti~kite povr{ini mo`at da bidat kreirani so pove}eto sovremeni CAD-sistemi. 
Sovremenite NC ma{ini sodr`at visoko sofisticirani kontroleri i alati koi ovozmo`uvaat obrabotka na 
slo`eni sinteti~ki povr{ini. Za vreme na procesot na proizvodstvo oskata na alatot za obrabotka mora da bide 
postavena normalno na sekoja to~ka od sinteti~kata povr{ina koja se obrabotuva. Pritoa e nophoden matemati~-
ki model za odreduvawe na pozicijata na alatot za vreme na procesot na obrabotka. 
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MODELING THE STUDENT’S APPLICATION PROCESS  
USING THE NUTSHELL APPROACH 

Bisera Kajmakoska, Vladimir Dukovski 

Faculty of Mechanical Engineering, "SS. Cyril and Methodius" University,  
P.O Box 464, MK-1001 Skopje, Republic of Macedonia 

bisera@mf.edu.mk 

A b s r t a c t: This paper describes modeling of an already existing application for the new study year (winter semester) at the 
Faculty of Mechanical Engineering in Skopje. The paper is based on the use of a so-called Nutshell approach that allows defining the 
already existing processes, their visual presentation (graphs, diagrams) and creation of scenarios for improvement of the processes (if 
it is necessary). The paper shows the modeling made on the basis of the implemented changes in the processes using the Nutshell 
approach as a technique for detecting process characteristics for how it was (as-is), how it is going to be (to-be) as well as to define 
the actors in the process. In the Nutshell approach different visual aids are used. 

The data presented in this paper have been based on various materials from the Faculty of Mechanical Engineering, as well as 
the consultations made with people involved in the process of application forming. 

Key words: modeling; process; Nutshell approach;  
swimlane diagram; changes 

R e z i m e 
 

МОДЕЛИРАЊЕ НА ПРОЦЕСОТ ЗА СТУДЕНТСКО АПЛИЦИРАЊЕ  
СО ПРИМЕНА НА ПРИОДOT „NUTSHELL“ 

Бисера Кајмакоска, Владимир Дуковски 

Ma{inski fakultet, Univerzitet „Sv. Kiril i Metodij“, 
p. fah 464, MK‡1001 Skopje, Republika Makedonija 

bisera@mf.edu.mk 

Клучни зборови: моделирање; процес; приод "Nutshell"; Swimlane-дијаграм; промени 

Оваа статија опишува симулација на моделирање на веќе постоен процес на студентска апликација за нова учебна 
година (зимски семестар) на Машинскиот факултет во Скопје. Статијата се базира на примена на таканаречениот приод 
„корупка од орев“ (Nutshell approach), кој овозможува дефинирање на веќе постојните процеси, нивно претставување со 
визуелни техники (графикони, дијаграми) и креирање на сценарија за подобрување на процесите (доколку тоа е потребно). 
Во оваа статија симулацијата е направена врз основа на веќе имплементирани промени во процесите, односно симулирана е 
техниката на користење на приодот „Nutshell“ на веќе усвоените промени со цел да се воочат карактеристиките на процесот 
каков бил (каков што е) и каков ќе биде (во нашиот случај веќе имплементиран: да биде), како и да се дефинираат актерите 
во процесот. При употребата на приодот „Nutshell“ користени се техники за визуелно претставување на процесите кои се 
неопходна алатка во процесот на моделирање. Во оваа статија е употребуван таканаречениот базен (Swimlane) дијаграм. 

За податоците изнесени во оваа статија се користени материјали од Машинскиот факултет во Скопје и се консулти-
рани лица директно инволвирани во процесот на формирање на промените на апликацијата. 
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IMPACT OF PERIODIC CHANGING DEMAND TO SUPPLY CHAIN INVENTORIES 

Borut Buchmeister1, Marjan Leber1, Jože Pavlinjek2 
1University of Maribor, Faculty of Mechanical Engineering,  

Smetanova 17, SI – 2000 Maribor, Slovenia 
2INOKS d.o.o., Goricka 150, Cernelavci, SI – 9000 Murska Sobota, Slovenia 

borut.buchmeister@uni-mb.si 

A b s t r a c t: Many companies achieve significant competitive advantage by the way they configure and manage their supply 
chain operation. In Supply Chain Management, the overall supply chain evaluation needs to include the bullwhip effect. It represents 
the amplification of the order variability in a supply chain. It is understood that the demand forecast variance contributes to that effect 
in the chain. With this understanding, the authors experimented with a case of changing demand in periodic 10 % increases and later 
in the same decreases. Four inventory control policies (P) for both stages in the chain have been studied: to keep in stock, i) one pe-
riod’s demand at both stages – P11, ii) two periods' demand at both stages – P22, iii) one period’s demand at the first stage and two 
periods' demand at the second stage – P12, and iv) the opposite as before – P21. Increasing variability of production orders and inven-
tory levels up the supply chain is evident. The effect indicates a lack of synchronization among supply chain members because of 
corrupt key information about actual demand. Possible actions concerned with coordinating the activities of the operations in the 
chain are described. 

Key words: supply chain; inventory control policy; demand fluctuation; bullwhip effect  
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VLIJANIETO NA PERIODI^NO PROMENLIVITE POTREBI VRZ ЗАЛИХITE   
VO SNABDUVA^KITE SINXIRI 

Borut Buchmeister1, Marjan Leber1, Jože Pavlinjek2 

1University of Maribor, Faculty of Mechanical Engineering,  
Smetanova 17, SI – 2000 Maribor, Slovenia 

2INOKS d.o.o., Goricka 150, Cernelavci, SI – 9000 Murska Sobota, Slovenia 
borut.buchmeister@uni-mb.si 

Klu~ni zborovi: snabduva~ki sinxir; principi na upravuvawe so залихi; fluktuirawe na pobaruvawata; 
„kam{ik“ efekt 

Golem broj kompanii postignuvaat zna~itelna konkurentska prednost preku prisposobuvawe i upravuvawe 
na operaciite vo snabduva~kiot sinxir. Vo upravuvaweto na snabduva~kite sinxiri vkupnata procena na snab-
duva~kiot sinxir treba da go vklu~i i „kam{ik“-efektot. Toa go pretstavuva pro{iruvaweto na varijaciite na 
nara~kite vo snabduva~kiot sinxir. Jasno e deka variraweto na prognozata za potrebite pridonesuva za ovoj 
efekt. Vo ovaa smisla, avtorite istra`uvaa slu~aj so promenliva potreba od periodi~no zgolemuvawe i namalu-
vawe od 10%. Prou~eni se ~etiri principi na upravuvawe so залихi (R) za dve nivoa vo sinxirot: zadr`uvawe vo 
sklad, 1) potreba od eden period za dvete nivoa ‡ R11, 2) potreba od dva perioda za dvete nivoa ‡ R22, 3) potreba od 
eden period za prvoto nivo i dva perioda za vtoroto nivo ‡ R12, i 4) sprotivno na prethodnoto ‡ R21. Zgolemuvaweto 
na variraweto na nara~kite i zgolemuvaweto na залихite zna~itelno go zgolemuvaat snabduva~kiot sinxir. Efek-
tot poka`uva nedostig od sinhronizacija pome|u ~lenovite na snabduva~kiot sinxir, poradi neto~ni klu~ni in-
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formacii za tekovnite potrebi. Pokraj ova, pretstaveni se mo`nite akcii koi ja zemaat predvid kooridinacijata 
na aktivnostite od operaciite vo sinxirot. 
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FAST ESTIMATAION OF PRODUCTION TIMES AS THE DECISION SUPPORT  
FOR DELIVERY TIMES AND PRODUCTION COSTS 

Predrag Ćosić1, Dražen Antolić2, Valentina Gečevska3 
1University of Zagreb, Faculty of Mechanical Engineering and Naval Architecture,  

I. Lučića 5, 10 000 Zagreb, Croatia 
2(AD) Production Company, Ilirski trg 5. 10 000 Zagreb, Croatia 

3Faculty of Mechanical Engineering, "SS. Cyril and Methodius" University,  
P.O Box 464, MK-1001 Skopje, Republic of Macedonia 

predrag.cosic@fsb.hr // drazen.antolic@zg.htnet.hr // valeg@mf.edu.mk

A b s t r a c t: Very frequently we must answer some important requests for offers, generated for individual or batch 
production, for example: a great number of requested offers for production of products at once, small batches with very rare 
repetition, frequent changes of priorities during production, short deadlines of delivery, market demands for approaching prices of the 
individual or batch production near the prices of mass production, etc. The purpose of this research was establishing possible 
connections between sketch features and necessary production times for manufacturing products. Research of the connection between 
production time and features of products gives us as a result the technological knowledge base and the regression equations. 

Key words: fast process planning; technological knowledge base; stepwise multiple linear regression 
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Klu~ni zborovi: zabrzano proektirawe na tehnolo{ki procesi; tehnolo{ka baza na znaewe; 
pove}ekratna linearna regresija 

Sovremenite pazarni uslovi ja determiniraat potrebata od brz odgovor na barawata od klientite za ponudi 
generirani na poedine~no ili maloserisko proizvodstvo, kako {to se na primer, golem broj barawa za 
proizvodstvo na oddelni proizvodi so mala mo`nost za povtoruvawe, dinami~ni izmeni na prioritetite vo tekot 
na proizvodstvoto, kratki rokovi za isporaka, sledewe na barawata na pazarot vo odnos na cenite itn. Vo 
istra`uvaweto prika`ano vo ovoj trud e predlo`ena mo`na konekcija pome|u osnovni oblici od koi se 
modeliraat familii na proizvodi i proizvodnoto vreme za izrabotka na proizvodite, pri {to kako rezultat e 
generirana tehnolo{ka baza na znaewa. 


