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șİȦȡȘĲȚțȩ�İȞįȚĮĳȑȡȠȞ��ȉȠ�ȝȠȞĲȑȜȠ�ʌȠȣ�ʌȡȠĲİȓȞİĲĮȚ�İįȫ�ȝʌȠȡİȓ�ȞĮ�șİȦȡȘșİȓ�ıȣȝʌȜȘȡȦȝĮĲȚțȩ
ĲȘȢ�ĮȡȚșȝȘĲȚțȒȢ�ʌȡȠıȠȝȠȓȦıȘȢ��ʌȡȠȠȡȚȗȩȝİȞȠ�ȖȚĮ�ʌȡĮțĲȚțȒ�İĳĮȡȝȠȖȒ�
ȀĮĲȐ�ĲȘȞ�ĮȞȐʌĲȣȟȘ�ĲȠȣ�ȝȠȞĲȑȜȠȣ��ȚįȚĮȓĲİȡȘ�ʌȡȠıȠȤȒ�įȩșȘțİ�ıĲȘȞ�ʌĮȡĮĲȒȡȘıȘ�ĲȠȣ�$OELQL�>�@
ʌȦȢ�ȠȚ�ĳȜȩȖİȢ�ȝʌȠȡȠȪȞ�ȞĮ�ȝȠȞĲİȜȠʌȠȚȘșȠȪȞ�ıĮȞ�ĮȞȦıĲȚțȑȢ�ĳȜȑȕİȢ�ıİ�İȖțȐȡıȚĮ�ȡȠȒ��ȅȚ�ıȣȖ-
ȖȡĮĳİȓȢ� ȑȤȠȣȞ� ĮȞĮʌĲȪȟİȚ� ȑȞĮ� ȝİĲĮıȤȘȝĮĲȚıȝȩ� ʌȠȣ� İʌȚĲȡȑʌİȚ� ĲȘȞ� ʌĮȡȐıĲĮıȘ� ĲȘȢ� ĲȡȠȤȚȐȢ� țĮȚ
ĲȘȢ�ıȣȖțȑȞĲȡȦıȘȢ�ĲȑĲȠȚȦȞ�ĳȜİȕȫȞ�ȝİ�ȝȓĮ�țĮȝʌȪȜȘ��țȠȚȞȒ�ȖȚĮ�ȩȜİȢ�ĲȚȢ�ĳȜȑȕİȢ��Papaspyros et
a l., [4]). Ǿ�ȠȝȠȚȩĲȘĲĮ� ĮȣĲȒ� ıȣıȤİĲȓȗİĲĮȚ� ȝİ� įȠȝȑȢ� ȝİȖȐȜȘȢ� țȜȓȝĮțĮȢ� ʌȠȣ� ȑȤȠȣȞ� İȞĲȠʌȓıİȚ� ȠȚ
ıȣȖȖȡĮĳİȓȢ�ıĲȠ�İıȦĲİȡȚțȩ�ĲȦȞ�ĳȜİȕȫȞ� �Papaspyros et a l.,� >�@���īȚĮ� ĲȘȞ�ĮȞȐȜȣıȘ� ĲȘȢ�ĳȜȩȖĮȢ
ıĮȞ� ĮȞȦıĲȚțȒȢ� ĳȜȑȕĮȢ� ıİ� İȖțȐȡıȚĮ� ȡȠȒ�� ĮʌĮȚĲİȓĲĮȚ� Ș� ȖȞȫıȘ� ĲȘȢ� șİȡȝȠțȡĮıȓĮȢ� țĮȚ� ĲȘȢ
ıȪıĲĮıȘȢ� ĲȘȢ� ĮȑȡȚĮȢ� ĳȐıȘȢ�� țĮĲȐ� ĲȘȞ� ȑȟȠįȩ� ĲȘȢ� Įʌȩ� ĲȘȞ� țȜȓȞȘ� țĮȪıȘȢ�� ĲĮ� ıĲȠȚȤİȓĮ� ĮȣĲȐ
ʌĮȡȑȤȠȞĲĮȚ�Įʌȩ�ĲȠ�ȝȠȞĲȑȜȠ�ʌȠȣ�ʌĮȡȠȣıȚȐȗİĲĮȚ�İįȫ��ǿįȚĮȓĲİȡȘ�ʌȡȠıȠȤȒ�įȩșȘțİ�ıĲȘ�įȚĮĲȒȡȘıȘ
ıȣȝȕĮĲȩĲȘĲĮȢ� ȝİ� ĲȠ� %(+$9(�� ȝİ� ȤȡȒıȘ� țȠȚȞȫȞ� ıȣȝȕȩȜȦȞ� țĮȚ� ĮȜȖȠȡȓșȝȠȣ�� ȫıĲİ� ȞĮ� İȓȞĮȚ
įȣȞĮĲȒ�Ș�ʌĮȡȐȜȜȘȜȘ�ȤȡȒıȘ�ĲȦȞ�įȪȠ�ȝȠȞĲȑȜȦȞ��ǲĲıȚ��ıĲȘȞ�ʌĮȡȠȪıĮ�İȡȖĮıȓĮ�ȝİȜİĲȐĲĮȚ�Ƞ�ʌȣ-
ȡȒȞĮȢ�ĲȠȣ�ȝȠȞĲȑȜȠȣ�Rothermel, įȘȜĮįȒ�Ș�ʌİȡȓʌĲȦıȘ�İʌȓʌİįȘȢ�țȜȓȞȘȢ�țĮȪıȘȢ�ıİ�ȐʌȞȠȚĮ�

ǹȆȅȉǼȁǼȈȂǹȉǹ
ȉȠ�ʌȡȠĲİȚȞȩȝİȞȠ�ȝȠȞĲȑȜȠ�įİȞ�ĮʌĮȚĲİȓ�İȟİȚįȚțİȣȝȑȞĮ�įİįȠȝȑȞĮ�ĮȞȐȜȠȖĮ�ȝİ�ĲȠ�İȓįȠȢ�ĲȠȣ�țĮȣıȓ-
ȝȠȣ��ȉȠ�ȝȠȞĲȑȜȠ�ıĲȘȡȓȗİĲĮȚ�ıĲȘȞ�ʌĮȡĮĲȒȡȘıȘ�ĲȦȞ�ıȣȖȖȡĮĳȑȦȞ�ʌȦȢ�Ƞ�ȡȣșȝȩȢ�ĮʌȫȜİȚĮȢ�ȝȐȗĮȢ
țĮȚȖȩȝİȞȠȣ� ȣȜȚțȠȪ�� dwo/dt, ĮįȚĮıĲĮĲȠʌȠȚȘȝȑȞȠȢ� ıĮȞ� f(Rate) = (dwo/dt)*(1+3.2*Mf)/(ȡ*w),
ʌĮȡȚıĲȐȞİĲĮȚ� ȚțĮȞȠʌȠȚȘĲȚțȐ�ȦȢ�ʌȡȠȢ����ı
ȕ��Įʌȩ�ȝȓĮ�ȠȚțȠȖȑȞİȚĮ�țĮȝʌȣȜȫȞ��ȩʌȠȣ�Ș�țȐșİ�țĮ-
ȝʌȪȜȘ�ʌİȡȚȖȡȐĳİȚ�ȝȚĮ�ĲȚȝȒ�ȕȐșȠȣȢ�țȜȓȞȘȢ�į��ĲȩıȠ�ȖȚĮ�ĲȣʌȚțȐ�țĮȪıȚȝĮ��ʌİȣțȠȕİȜȩȞİȢ��ʌȡȚȠȞȓ-
įȚĮ� țȜʌ���� ȩıȠ� țĮȚ� ȖȚĮ� ıĲȐıȚȝȘ� țĮȪıȘ� įȚțĲȣȦȝȐĲȦȞ� İȣȝİȖİșȫȞ� įȠțȚȝȓȦȞ� �FULEV��� ȩʌȦȢ
ĳĮȓȞİĲĮȚ�ıĲȠ�ȈȤȒȝĮ����ȠȚ�ʌȘȖȑȢ�ĲȦȞ�įİįȠȝȑȞȦȞ�ʌȠȣ�ʌĮȡȚıĲȐȞȠȞĲĮȚ�ıĲĮ�ȈȤȒȝĮĲĮ�ĮȞĮĳȑȡȠȞĲĮȚ
ıĲȘȞ� >�@��� ȈĲȘȞ� ȑțĳȡĮıȘ� ĲȠȣ� f(Rate), ȡ İȓȞĮȚ� Ș� ʌȣțȞȩĲȘĲĮ� ĲȘȢ� ĮȑȡȚĮȢ� ĳȐıȘȢ� ıİ� ȝȚĮ� ĲȣʌȚțȒ
șİȡȝȠțȡĮıȓĮ��w�Ș�țĮĲĮțȩȡȣĳȘ�ĲĮȤȪĲȘĲĮ�ĲȘȢ�ĮȑȡȚĮȢ�ĳȐıȘȢ�țĮĲȐ�ĲȘȞ�ȑȟȠįȠ�Įʌȩ�ĲȘȞ�țȜȓȞȘ��ȣ-
ʌȠȜȠȖȓȗİĲĮȚ�Įʌȩ�ĲȚȢ�İȟȚıȫıİȚȢ�Navier-Stokes ȖȚĮ�ʌȜȠȪȝȚ���İȞȫ�Ƞ�ȩȡȠȢ�����
Mf) ʌİȡȚȖȡȐĳİȚ�ĲȘȞ
țĮĲĮȞȐȜȦıȘ�İȞȑȡȖİȚĮȢ�Įʌȩ�ĲȘȞ�ȣȖȡĮıȓĮ�ĲȠȣ�țĮȣıȓȝȠȣ��ıȪȝĳȦȞĮ�ȝİ�ĲȠ�șİȡȝȠįȣȞĮȝȚțȩ�ȚıȠȗȪ-
ȖȚȠ�ĲȘȢ�țĮȪıȘȢ��ȅ�ȩȡȠȢ����ı
ȕ��İȓȞĮȚ�įȚĮıĲĮĲȚțȩȢ�ĮȜȜȐ�ʌȠȜȪʌȜȠțȠȢ��țĮșȫȢ�İțĳȡȐȗİȚ�ĮȡțİĲȑȢ
țȜȓȝĮțİȢ� ĲȠȣ� ʌİįȓȠȣ�� İįȫ� İȓȞĮȚ� ĲȠ� ĮȞĲȓıĲȡȠĳȠ� ĲȘȢ� țĮȪıȚȝȘȢ� İʌȚĳȐȞİȚĮȢ� ĮȞȐ� ȝȠȞȐįĮ� ȩȖțȠȣ�
ȈĲȘȞ� ʌĮȡȐıĲĮıȘ� ĲȠȣ� f(Rate) įȚĮțȡȓȞȠȞĲĮȚ� įȪȠ� ʌİȡȚȠȤȑȢ�� Ș� ʌİȡȚȠȤȒ� ʌȠȣ� ıȘȝİȚȫȞİĲĮȚ� ıĮȞ
³9HQWLODWLRQ� &RQWURO´� ʌİȡȚȖȡȐĳİĲĮȚ� Įʌȩ� ȝȓĮ� ȝȩȞȠ� țĮȝʌȪȜȘ�� țĮȚ� țĮșȠȡȓȗİĲĮȚ� Įʌȩ� ĲȠ� ȕĮșȝȩ
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İʌȐȡțİȚĮȢ� ĲȠȣ� įȚĮșȑıȚȝȠȣ� ȠȟȣȖȩȞȠȣ� ıĲȘȞ� țȜȓȞȘ�� ȈĲȠ� ȈȤȒȝĮ� �� ĳĮȓȞİĲĮȚ� İʌȓıȘȢ� Ș� ıȪȖțȡȚıȘ
ʌȡȠȕȜİʌȩȝİȞȦȞ�țĮȚ�ȣʌȠȜȠȖȚȗȩȝİȞȦȞ��Įʌȩ�ĲĮ�ʌİȚȡĮȝĮĲȚțȐ�įİįȠȝȑȞĮ��ȡȣșȝȫȞ�ĮʌȫȜİȚĮȢ�ȝȐȗĮȢ�
Ș� ȠʌȠȓĮ� İȓȞĮȚ� ȚțĮȞȠʌȠȚȘĲȚțȒ�� ȉĮ� įİįȠȝȑȞĮ� ʌȠȣ� ȤĮȡĮțĲȘȡȓȗȠȞĲĮȚ� ³V\QWKHWLF´� ʌĮȡȒȤșȘıĮȞ� Ĳİ-
ȤȞȘĲȐ��ȝİ�İĳĮȡȝȠȖȒ�ĲȦȞ�ʌȡȠȕȜȑȥİȦȞ�ĲȠȣ�BEHAVE ȖȚĮ�ĲȠȞ�ȡȣșȝȩ�ĮʌȫȜİȚĮȢ�ȝȐȗĮȢ��ȫıĲİ�ȞĮ
İȜİȖȤșİȓ�Ș�ıȣȝȕĮĲȩĲȘĲĮ�ĲȦȞ�ȝȠȞĲȑȜȦȞ�

ȈȤȒȝĮ� �� ǹȡȚıĲİȡȐ�� ĮįȚȐıĲĮĲȘ� ȑțĳȡĮıȘ� ĲȠȣ� ȡȣșȝȠȪ� ĮʌȫȜİȚĮȢ� ȝȐȗĮȢ� țĮȚȖȩȝİȞȠȣ� ȣȜȚțȠȪ� ıĮȞ
ıȣȞȐȡĲȘıȘ� ĲȘȢ� ʌĮȡĮȝȑĲȡȠȣ� țȜȓȞȘȢ� ���ıȕ�� İțĳȡĮıȝȑȞȘȢ� ıİ� FP�� ǻİȟȚȐ�� ʌȡȠȕȜİʌȩȝİȞȠȚ� țĮȚ� ȣʌȠȜȠȖȚȗȩ-
ȝİȞȠȚ�ȡȣșȝȠȓ�ĮʌȫȜİȚĮȢ�ȝȐȗĮȢ�ĲȠȣ�țĮȣıȓȝȠȣ��ıİ�g/(cm2 s).

īȞȦȡȓȗȠȞĲĮȢ� ĲȠ� ȡȣșȝȩ� ĮʌȫȜİȚĮȢ� ȝȐȗĮȢ� ĲȠȣ� țĮȣıȓȝȠȣ�� ȐȡĮ� ĲȘ� ȝȐȗĮ� ĲȦȞ� ĮİȡȓȦȞ� ʌȣȡȩȜȣıȘȢ�
țĮȚ�ĲȘȞ�ĲĮȤȪĲȘĲĮ�İȟȩįȠȣ�ĲȘȢ�ĮȑȡȚĮȢ�ĳȐıȘȢ�Įʌȩ�ĲȘȞ�țȜȓȞȘ��ȝʌȠȡİȓ�țĮȞİȓȢ�ȞĮ�İțĲȚȝȒıİȚ�Įʌȩ�ĲȘȞ
İȟȓıȦıȘ�ıȣȞȑȤİȚĮȢ�ĲȠ�ıĲȠȚȤİȚȠȝİĲȡȚțȩ�ȜȩȖȠ�ĭ�ĮȑȡĮ�ĮİȡȓȦȞ�ʌȣȡȩȜȣıȘȢ��ȈĲȘ�ıȣȞȑȤİȚĮ��ĲȠ�țȜȐ-
ıȝĮ�ȋ�ĲȦȞ�ĮİȡȓȦȞ�ʌȣȡȩȜȣıȘȢ�ʌȠȣ�ȠȟİȚįȫȞİĲĮȚ�ȝȑıĮ�ıĲȘȞ�țȜȓȞȘ�șİȦȡİȓĲĮȚ��ĳĮȚȞȠȝİȞȠȜȠȖȚțȐ�
ıȣȞȐȡĲȘıȘ�ĲȠȣ�ĭ��ĲȘȢ�ʌĮȡĮȝȑĲȡȠȣ�țȜȓȞȘȢ�ȕ��țĮȚ�İȞȩȢ�ĮȡȚșȝȠȪ�Reynolds ȖȚĮ�ĲȘ�ȡȠȒ�ȝȑıĮ�ıĲȘȞ
țȜȓȞȘ��ǹȞȐȜȠȖĮ�İțĲȚȝȐĲĮȚ�ĲȠ�țȜȐıȝĮ�ĲȘȢ�İțȜȣȩȝİȞȘȢ�İȞȑȡȖİȚĮȢ�ʌȠȣ�ȝİĲĮĳȑȡİĲĮȚ�ıĲȠ�ȐțĮȣĲȠ
ȣȜȚțȩ��ȟ��Ș�ȑțĳȡĮıȘ�ʌȠȣ�ʌȡȠțȪʌĲİȚ�ʌİȡȚȖȡȐĳİȚ�ʌȠȜȪ�țĮȜȐ�ĲĮ�ʌİȚȡĮȝĮĲȚțȐ�įİįȠȝȑȞĮ�ʌȠȣ�ȤȡȘ-
ıȚȝȠʌȠȚȒșȘțĮȞ� ȖȚĮ� ĲȘȞ� İȝʌİȚȡȚțȒ� ıȣıȤȑĲȚıȘ� ĲȠȣ�BEHAVE ȖȚĮ� ĲȠ� ȟ��� țĮșȫȢ� țĮȚ� ȠȚ� ĮʌȫȜİȚİȢ
İȞȑȡȖİȚĮȢ�ıĲȠ�ʌİȡȚȕȐȜȜȠȞ� �ȠȚ�ȠʌȠȓİȢ�șİȦȡȠȪȞĲĮȚ�ıȣȞȐȡĲȘıȘ�ĲȘȢ� įȠȝȒȢ� ĲȘȢ�țȜȓȞȘȢ���ǹĳĮȚȡȫ-
ȞĲĮȢ�ĲȠȣȢ�įȪȠ�ĮȣĲȠȪȢ�İȞİȡȖİȚĮțȠȪȢ�ȩȡȠȣȢ�Įʌȩ�ĲȘȞ�İțȜȣȩȝİȞȘ�İȞȑȡȖİȚĮ��ʌȡȠțȪʌĲİȚ�Ș�İȞȑȡȖİȚĮ
ʌȠȣ�ĮȞİȕȐȗİȚ�ĲȘ�șİȡȝȠțȡĮıȓĮ�ĲȘȢ�ĮȑȡȚĮȢ�ĳȐıȘȢ�ıİ�Tf, ȠʌȩĲİ�İȓȞĮȚ�ȖȞȦıĲȒ�Ș�șİȡȝȠțȡĮıȓĮ�țĮȚ
Ș�ıȪıĲĮıȘ� ĲȠȣ�ʌȜȠȣȝȓȠȣ�ʌȐȞȦ�Įʌȩ� ĲȘȞ�țȜȓȞȘ� țĮȪıȘȢ�� țĮȚ� ȝʌȠȡİȓ� ȞĮ� İțĲȚȝȘșİȓ� �ȝİ� ȝȠȞĲİȜȠ-
ʌȠȓȘıȘ�ĲȠȣ�ʌȜȠȣȝȓȠȣ��ȩʌȦȢ�ıİ�ıȣıĲȒȝĮĲĮ�combustion)�Ș�șȑıȘ�ıĲȘȞ�ȠʌȠȓĮ�Ș�șİȡȝȠțȡĮıȓĮ�ĲȠȣ
ʌȜȠȣȝȓȠȣ�İȓȞĮȚ�����Ȁ��ʌȠȣ�șİȦȡİȓĲĮȚ� ĲȠ�ȐțȡȠ�ĲȘȢ�ĳȜȩȖĮȢ��ǹʌȩ�ĲĮ�ȣʌȠȜȠȖȚȗȩȝİȞĮ�ȝİȖȑșȘ�ĲȘȢ
ĮȑȡȚĮȢ�ĳȐıȘȢ�ʌĮȡȚıĲȐȞİĲĮȚ�ıĲȠ�ȈȤȒȝĮ���Ș�șİȡȝȠțȡĮıȓĮ�ıĲȠ�țȑȞĲȡȠ�ĲȠȣ�ʌȜȠȣȝȓȠȣ��ıİ�įȚȐĳȠȡĮ
ȪȥȘ�ʌȐȞȦ�Įʌȩ�ĲȘȞ�țȜȓȞȘ��Ș�șȑıȘ�³$R´�İȓȞĮȚ�ĲȠ�ʌȐȞȦ�İʌȓʌİįȠ�ĲȘȢ�țȜȓȞȘȢ�țĮȪıȘȢ��
ǹʌȩ�ĲȚȢ�ʌĮȡĮȝȑĲȡȠȣȢ�ĲȘȢ�țȜȓȞȘȢ��Ș�ĲĮȤȪĲȘĲĮ�įȚȐįȠıȘȢ�ĲȘȢ�ĳȜȩȖĮȢ�ȣʌȠȜȠȖȓȗİĲĮȚ�ȩʌȦȢ�ıĲȠ�ȝȠ-
ȞĲȑȜȠ�Rothermel, ȝİ�ȞȑȠ�ıĲȠȚȤİȓȠ�ĲȘȞ�İȚıĮȖȦȖȒ�ȝȚȐȢ�țȜȓȝĮțĮȢ�ĲĮȤȪĲȘĲĮȢ�ȖȚĮ�ĲȘ�įȚȐȤȣıȘ�șİȡ-
ȝȩĲȘĲĮȢ�ıĲȠ�İıȦĲİȡȚțȩ�ĲȦȞ�ıĲȠȚȤİȓȦȞ�ĲȠȣ�țĮȣıȓȝȠȣ:�ȑĲıȚ��ʌȡȠıįȚȠȡȓȗİĲĮȚ�ȝİ�ĳȣıȚțȒ�ȕȐıȘ�ĲȠ
ȕȐșȠȢ�șİȡȝȚțȒȢ�ʌȡȠıȕȠȜȒȢ�ĲȦȞ�ıȦȝĮĲȚįȓȦȞ�ʌȠȣ�ĮʌĮȚĲİȓĲĮȚ�ȖȚĮ�ĲȘȞ�ĮȞȐĳȜİȟȒ�ĲȠȣȢ��ȅ�İȝʌİȚȡȚ-
țȩȢ�ȣʌȠȜȠȖȚıȝȩȢ�ĲȠȣ�ȕȐșȠȣȢ�ĮȣĲȠȪ��İ��İȓȞĮȚ�Įʌȩ�ĲȚȢ�ĮįȣȞĮȝȓİȢ�ĲȠȣ�BEHAVE. ǹʌȩ�ĲȚȢ�ʌĮȡĮȝȑ-
ĲȡȠȣȢ�ĲȘȢ�țȜȓȞȘȢ�țĮȪıȘȢ�ʌĮȡȚıĲȐȞİĲĮȚ�ıĲȠ�ȈȤȒȝĮ���Ș�ĲĮȤȪĲȘĲĮ�įȚȐįȠıȘȢ� ĲȘȢ�ĳȜȩȖĮȢ� �ROS).
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ȉĮ� ĮʌȠĲİȜȑıȝĮĲĮ� șİȦȡȠȪȞĲĮȚ� İȟĮȚȡİĲȚțȐ� ȚțĮȞȠʌȠȚȘĲȚțȐ�� ȝİ� ĲȣʌȚțȩ� ıĳȐȜȝĮ� ĲȠȣ�ROS ȝȚțȡȩ-
ĲİȡȠ�Įʌȩ 40% � �țĮĲȐ�ĲȠȞ�:LOVRQ� >�@�� ³ZH�FRQVLGHU�PRGHOV� VXFFHVVIXO� LI� WKH� UHODWLRQVKLSV�SUe-
dict fire behavior within a factor of two or three over a range of two or three decDGHV´��

ȈȤȒȝĮ��� ǹȡȚıĲİȡȐ��ʌȡȠȕȜİʌȩȝİȞȘ�țĮȚ�ȝİĲȡȘșİȓıĮ�șİȡȝȠțȡĮıȓĮ��ıİ�ȕĮșȝȠȪȢ�ȀİȜıȓȠȣ��ıĲȠ�țȑȞĲȡȠ�ĲȠȣ
ʌȜȠȣȝȓȠȣ��ıİ�įȚȐĳȠȡĮ�ȪȥȘ�ʌȐȞȦ�Įʌȩ�ĲȘȞ�țȜȓȞȘ�țĮȪıȘȢ��ǻİȟȚȐ��ʌȡȠȕȜİʌȩȝİȞȘ�țĮȚ�ȝİĲȡȘșİȓıĮ�ĲĮȤȪĲȘĲĮ
įȚȐįȠıȘȢ�ĳȜȩȖĮȢ��526��FP�V���ıİ�����ʌİȚȡȐȝĮĲĮ�

ȈȊȂȆǼȇǹȈȂǹȉǹ
ȉȠ�ȝȠȞĲȑȜȠ�ʌȠȣ�ʌĮȡȠȣıȚȐıĲȘțİ�İįȫ��ĮȞ�țĮȚ�ĮʌĮȚĲİȓ�İȜȐȤȚıĲĮ�įİįȠȝȑȞĮ�İȚıȩįȠȣ��ȝȩȞȠ�ĲȚȢ�ʌĮ-
ȡĮȝȑĲȡȠȣȢ�ı��ȕ�țĮȚ�į�ĲȘȢ�țȜȓȞȘȢ��ĲȘ�ȝȐȗĮ�ĲȠȣ�țĮȣıȓȝȠȣ�wȠ, țĮȚ�ĲȘȞ�ȣȖȡĮıȓĮ�ĲȠȣ�țĮȣıȓȝȠȣ�Mf:
ĲȣʌȚțȑȢ�ĲȚȝȑȢ�ĲȦȞ�ʌĮȡĮȝȑĲȡȦȞ�ĮȣĲȫȞ�İȓȞĮȚ�įȚĮșȑıȚȝİȢ�ȖȚĮ�ĲĮ�ʌİȡȚııȩĲİȡĮ�ʌİįȓĮ�țĮȪıȘȢ���ʌĮ-
ȡȑȤİȚ�İțĲȚȝȒıİȚȢ�ȚțĮȞȠʌȠȚȘĲȚțȒȢ�ĮțȡȓȕİȚĮȢ�ȩȜȦȞ�ĲȦȞ�ʌĮȡĮȝȑĲȡȦȞ�ĲȘȢ�įȚİȡȖĮıȓĮȢ��ȉȠ�ȝȠȞĲȑȜȠ
İȓȞĮȚ�ȖİȞȚțȩ��įȘȜĮįȒ�ĮȞİȟȐȡĲȘĲȠ�ĲȠȣ�İȓįȠȣȢ�ĲȠȣ�țĮȣıȓȝȠȣ��ȐȝİıȘȢ�İʌȓȜȣıȘȢ��H[SOLFLW���įȘȜĮįȒ
İȟĮȚȡİĲȚțȐ� ȖȡȒȖȠȡȠ�� ıȣȝȕĮĲȩ� ȝİ� ĲȠ�%(+$9(�� țĮȚ� įȚĮșȑĲİȚ� ĳȣıȚțȒ� ȕȐıȘ�� ʌĮȡȑȤȠȞĲĮȢ� ĮʌȜȑȢ
ĳĮȚȞȠȝİȞȠȜȠȖȚțȑȢ�ıȣıȤİĲȓıİȚȢ�ȖȚĮ�ȝȚĮ�ıİȚȡȐ�ȝİȖİșȫȞ�ʌȠȣ�ȝȑȤȡȚ�ıȒȝİȡĮ�ȣʌȠȜȠȖȓȗȠȞĲĮȚ� İȝʌİȚ-
ȡȚțȐ��Ȓ�ȝİ�ĮȡȚșȝȘĲȚțȑȢ�ʌȡȠıȠȝȠȚȫıİȚȢ�

ǼȊȋǹȇǿȈȉǾȇǿȅ
Ǿ�İȡȖĮıȓĮ�ȣʌȠıĲȘȡȓȤșȘțİ�Įʌȩ�ĲȘ�īİȞȚțȒ�ǻȚİȪșȣȞıȘ�XII ĲȘȢ�ǼȣȡȦʌĮȧțȒȢ�ǲȞȦıȘȢ��ȝȑıȦ� ĲȠȣ
ǼȡİȣȞȘĲȚțȠȪ�ȆȡȠȖȡȐȝȝĮĲȠȢ�EFAISTOS (ENV4-CT96-0299).
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