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Heat transfer coefficient of WiNESEEESIRGEMONte Carlo methods
(Latin HypereubesSampling)

Using each type of analysis depends on our intention, exactly on what we want to explore-Monte Carlo (MCA) mettiod can be applied to the sensitivity analysis
(SA) and the uncertainty analysis (UA), which is based on a random selection of 2 random wﬂmmw ‘all the input parameters X. This paper discusses the
realistic model of a window focused on uncertainties of the input and a sensitivity analysis of the cutput p ter - window heat fer coefficient. A case study is
described to evaluate a necessity of the use of uncertainty and sensitivity analysis. i

The input data needed in the building thermal performance calculation methods can be divided info thres groupst Elimatic datsl snvelops daia and building use data. Probability density functions of

these data were assigned sfter a detailed bibliogr: apr'r r=5Parch The Monte Carlo Latin Hyper\:ube Sﬂwm ﬁmmm used 1o assess the bullding energy needs confidence
interval and the epergy performance

most important parameter sel that tak
transfer coefficient considering the uncerainty of window wrarrelers

There is a wide range of sensifivity and uncertainty analysis methods. The use of particulsr DS HERERES B Bl ISR = Wanl ExEclly 10 Skplole. MCA method can be applied fo
the SA and UA. The MCA is based on a random selection of a randem variable generated by all ummmx walue of & random phenomenon by using of all the random
model, There is selected just one set of randam vang all of the in pumtm inhsach Step of the simulation. One of the

e following principle: there hnw random variable of selection in a
Ld|ELIaI on chosen and the other input parameters remain constant and after [t the calculation is :w M B aVE which ulﬂ the |ast p (Campolange,
18497; Saltelli 1997), g s B

DESCR!P ION OF THE STOCHASTIC MODEL.
del describes a systom that takes into account both random and

in the energy calculations in
(4}
deterministic computational mode!
= the input parameter of random variables N
In the case where the computational model describes the physical phenomenan of the outcome variable Y

APPROACHES TO THE UNCERTAINTY AND SENSITIVITY ANALYSES:

Methods of MC-LHS and Marris are considared to be the most suitable mathods for our application
MC-Latin Hypercube Sampling the Maonte Carlo analysis 8 based on repeated simulation: the oulpulld’iﬂ!ﬂtw Evalusied for each sample slement s of the sampie matrix M,,. where A is the
mnut factor number and & 15 the sample size. Output vector ¥'= [y] is then generated

{2}
Lat P','pl_ ciibe Sampling achieves @ better coverage of the sample space of the input factors. THE Saffipls space S of an input factor X, I8 partitioned into n disjoint intervals S . 5, of equa
pn:cat:llry 1/h. One randam nput value is then selected from each interval S and the process is repeated k times, where & is the sample [ength (see Fig. 1).

The aim of the Morms method is to detemmine which faciors can be considensd 1o have effects, which are neghgibie. inear and
additive, or non-linear or interactions effects. The Morris method is based on the so-called “slementary effect” of an input parameter

< Set up of the p-levet grid .

#Sample generation

< Finite distribution 7,

Ifa“fn con‘hclem cﬂ. ame, linear thermal Iransmmnce This includes tha dmahmmw ing (Using Monte C. Zario simulation)
:2008) and the post processing analysis (‘SimLab 2 2){Comado 2008). To generale the urnple rmnrh: method the MC-LHS was used
ng which is meant to achieve a better coverage of the sample space of the selected Input parameters. There are several different technigues in
The chosen one for demonstrating the results is the standard régresian coafficient (SRC). The SRC provides a8 measure of the inear relation between
@ 10 corretation between X and any other input {Saltelll 8t al,, 2005),

lish the influence of input paremeter uncertainties on bullding Energy performance. The aim of this exampie i= 1o find an input parameter of equation
cogfficient U, of a window

We consider the following values for the example showin in Fig. 2

Parameter Value

1.1 Wifinr K

1.3 wrﬁ’: m) Fig. 2 Technical paramefers a) scheme piastc)
0.485024 m? M'mmn)ﬂl frame and wing profile
0,734976 m?
0.08 Wifm.K)

gth of glazing perimeter in the fram 46m
After the input info the form (6} is U, values for these & input parameters following: U, = 1,984 Winmf K]

Fig. 5 Momns sensiffuity of the & input factors

By the calculation of the heat transfer coefficient through window using the M
been found that the sensitivity analysis leads to following: The sens

that the frame heat transfer coeffi t is the strongest pa e

negative sign of the other parameters means that when we increase
decreases, |dentical analysis as it is in the Figure'5 which w
values {u) and (g); total length of the frame, length of glass in the din
length of glass in the direction of the y- axis. heat transfer cos

coefficient of the frame, linear thermal transmittance. However

have the biggest influence the frame heat transfer coefficient

ical interpretationiof
ty coefficients
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