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(1A942? 30). %? =ODµ?>? ?E>G (=E203A9G :72>1) <? =E2C702>?A µ1>?FK >0EB µ1 =K=>;µ? 

µ48=62 – 1590:N2 9?A 5A? µ15?3K>18; =>?<184>;>? <? =E598?>0K2>?A µ1 13?=>A90KB 

C?9>K3A0EB (1A942? 31).

)A942? 30. %0 9?JG=A ?:0>131@>?A ?:4 :72>1 >µDµ?>?

)A942? 31. & =E2?8µ0345;=; >0E 9?J?=A0K

24

Εργαστήριο Βιομηχανικού Σχεδιασμού, Καρδίτσα Οκτώβριος 2011 



)A942? 32. /1:>0µ781A? =E2?8µ0345;=;B >0E 9?J?=A0K
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!",)W= - *$@&#% %-)*$@$!>%*% #%& -%(%P)*$%

%? ?:0>137=µ?>? >;B µ137>;B ?E>DB 1@2?A 98/ (6) 0HDI/F01/59B .731L0D/B (1900D7D/B D./.G934 

F.A FC19B .3C T216Q25F4) =O1>A9G µ1 =E=91E?=@1B 5A? >? :80A42>? >62 '762 ,580>N2. 

& 181E2;>A9D 0µGC? F1ON8A=1 >AB CK0 ?:4 ?E>7B. (A? ?E>7B >AB CK0 79?21:
F. µF591DB 0D 5GEµF5F 1:1 5F/ 
O. 5F1F05DCF01/5L 0H9I/F (1F 3.3EF QF .F7FI3Q3N4 0D 2GD51734/56 µ37K6).

(A? 431B >AB :80>G=1AB (6) C;µA0E85D<;9?2 9?A <? :?8?C0<0K2 0H9I/F (=1 ;319>802A9D µ08JD) 0D 

G3;/0µ/5A cad 12B 17/0I/L01F12B ;D:µD17EFB FC1<4, >? 0:0@? µ:080K2 2? O8;=Aµ0:0A;<0K2 
5A? >;2 :?8?565D >62 ?2>A91Aµ7262 - :80>G=162.

(A? 431B >AB :80>G=1AB (6) C;µA0E85D<;9?2 K:137DFG/01/59B F.D/534E0D/B 5F/ video animation /
:?80E=AG=1AB >62 :80>G=162. ,E>G <? :?8?C0<0K2 =1 ;379>802A9D µ08JD 1:@=;B.

(A? >0 =K2030 >;B 185?=@?B (4362 >62 =>?C@62 >;B 781E2?B 9?A >62 :80>G=162) C;µA0E85D<;91 
.F73C0EF02 =1 305A=µA94 powerpoint ; 0:0@? <? :?8?C0<1@ ;319>802A9G.

& =O1CA?=>A9D/181E2;>A9D  0µGC? C12 C;µA0K85;=1 :@2?91B :?80E=AG=162 >62 CK0 :80>G=162 
?33G :80>@µ;=1 2? C;µA0E85D=1A 9?A 2? :?80E=AG=1A >AB .7F;µF1/59B µF591DB ?E>N2, 0A 0:0@1B 
=1 =E2CE?=µ4 µ1 >;2 .F73C0EF02 =1 305A=µA94 powerpoint, >AB K:137DFG/01/59B F.D/534E0D/B 

5F/ video animation /:?80E=AG=1AB >62 :80>G=162, 9?A 43? >? =O7CA? :0E =E20C1K0E2 >AB 
:80>G=1AB 98@<;9?2 ?891>7B 5A? 0:0A?CD:0>1 µ08JD µ13302>A9DB :?80E=@?=;B.

%? >13A9G :?8?C0>7? 1@2?A:

1. $O1CA?=>A9D µ137>; =1 pdf (:?842 7558?J0)

2. $K2030 185?=@?B =1 ppt - :?80E=@?=; 

3. Y31B 0A 7FA :80>G=1AB =1 >8A=CAG=>?>? ?8O1@? - ;319>802A9G dxf 9?A 

4. HK0 :80>G=1AB =1 9?>?=91E?=>A9G =O7CA? dxf 9?A pdf 

5. Y31B 0A 7FA :80>G=1AB =1 video animation =1 µ08JD ;31>802A9D 

6. -?97>? =O1CA?=>A9DB :84>?=;B 5A? µ:0E9G3A (3d printer) 

7. -?97>? =O1CA?=>A9DB :84>?=;B 5A? 9?JG=A (µ?91>4O?8>0)

# ):A=>;µ02A94B .:1K<E20B >;B µ137>;B “$E=91E?=@? ,580>A9N2 
!80A42>62”:

T?2G=;B -:Gµ:?3;B MA(RCA), +?<;5;>DB )J?8µ05N2 %)* /G8A=?B

22 #9>6I8@0E 2011
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-F7L712µF 1

!?8?>@<1>?A 1CN >0 =E203A94 ?:0>731=µ? >62 186>;µ?>0305@62 :0E =Eµ:3;8N<;9?2 
?:4 >0EB '70EB ,584>1B $188N2. 

$;µ1@6=;: %;31J62A9D 1:A90A262@? >0E T?2G=; -:Gµ:?3; µ1 >02 E:1K<E20 >;B L26=;B  
'762 ,580>N2 >0E '0µ0K T1==?302@9;B (S05A?>ZD $>73A0E) 7C1AF1 :?84µ0A? 
?:0>137=µ?>? µ1 >? 9G>6<A.

_______________________________________________________________________

$(+*=>%*)@)'&) – 

P=@+!= !">>$*)M=! !*) -()'(%>>%
«$-&!*=>),&#= "-)!*=(&X= ,$+, %'()*+,» %&$ ()'*+&$ (",--,%)*,$ 

'),$ ()'*,$
%. '$,&#% !*)&M$&%

1.VNG3:   80%  ]2C8?B  20%  (E2?@9?

2.=G/5EF: ! <20 
               60%   21-30  
                          40%    31-40 
                  ! >40

3.)/53;D4D/F56 5F1L01F02:  40%   ]5?µ0B    20%  L55?µ0B (O68@B :?ACAG)   40%   -1 1-2 :?ACAG 
       ! -1  3+ :?ACAG  
       ! HA?Z1E5µ720B 
       ! ^1@>1 µ1 >0EB 5021@B =?B

4.$.L;;DGµF:
+%&'#%"#M#$:  30%
,("#%&$/,("#%*$$,:  60%
#*'#!#*#$: 10%

5.>9;DQ3B F;731/56B D5µD1LGGDC02B: 

?) $>87µµ?>? :0E 9?33A1851@>1 (?2 7O1>1) 
20 $%")--,%,: 20%
41 $%")--,%,: 10%
50 $%")--,%,: 10%
70 $%")--,%,: 10%
250 $%")--,%,: 10%
320 $%")--,%,: 10%

I) ,8A<µ4B 9?A 1@C0B ZN62 :0E 7O1>1 (?2 7O1>1)

250 !"#S,%,: 10%
70 ,()/,H)$: 20%

5) & 9>;20>80JA9D =?B 19µ1>G331E=; 7O1A GC1A? 31A>0E85@?B; 
 !NAI: 30%
 !OXI

          C) LO1>1 ACA6>A90KB , H;µ0>A90KB D H;µ4=A0EB I0=90>4:0EB;    
 !NAI: 30%
 !OXI

6.)/ ;7FµµF1/59B ;4<0D/B DE4F/:
     ! H;µ0>A90K 
      ! /E91@0E: 90%
    ! %)*-,)*: 10%
    ! -1>?:>EOA?9G

R. $&P&#% !*)&M$&% '&% *=, "@)-)&=!= *)" -()'(%>>%*)!
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1. -3/F DE4F/ 1F .73JA41F .3C .F7L;341F/ 0124 .D7/3H6 0FB (5FGG/97;D/DB, 51243173KEF, IF0/5L 

.73JA41F 5G.); 
 )"U%&-,%#/#(*# 1: ,()/,H)$-!"#S,%,-+,%$*+*,
 )"U%&-,%#/#(*# 2: (,/,-%."*-R./,-+"),$
 )"U%&-,%#/#(*# 3: S,-S,+*-%).%/,-$*%,"*-%"*M.//* -!"#S,%,-,()/,H)$

 )"U%&-,%#/#(*# 4: ,",S#$*%#$-S,-S,+*-%"*M.//*-%).%/,-$*%,"*-&/*#$!#"#
                                                        -!"#S,%,-+,%$*+*,
 )"U%&-,%#/#(*# 5: S,-S,+*-+,/,-!#+*-^,Q,"#%).%/,-%#-,%)$-$*%,"*
                                                        -%"*M.//*-+")--.H*,-M,$#/*,-!,%,%)$-&/*#$!#"#"
                                                        -)/,*#+",-S&-(,/,-%."*-(*,#."%*
 )"U%&-,%#/#(*# 6: %"*M.//*-+,/,-!#+*,-S,-S,+*-%).%/,-&/*,'T#
                                                       -)/,*#+",-S&-$#(*,-M,$#/*,-$*%,"*,-(,/,-!"#S,%,
                                                       -,()/,H)$-(#."#.'*,-$%,M./*,
 )"U%&-,%#/#(*# 7: (,/,-+"),$-,()/,H)$-+,%$*+*,                       

 )"U%&-,%#/#(*# 8: ,()/,H)$-!"#S,%,-+,!'#-$*%,"*
 )"U%&-,%#/#(*# 9: S,-S,+*-+,/,-!#+*-^,Q,"#%).%/,-$*%,"*-%#-,%,
                                                   -&/*,'T#*-%"*M.//*-M,$#/*,-+")--.H*,-!,%,%)$
                                                   -)/,*#+",-S&-(,/,-%."*-(*,#."%*
 )"U%&-,%#/#(*# 10: +,/,-!#+*-S,-S,+*-^,Q,"#%).%/,-%"*M.//*-$*%,"*
                                                    -+,"!#.^*,-M,$#/*,-+,".H*,-"#H*)$

2. -3/F .73JA41F .F7L;D1D D0DEB;

 )"U%&-,%#/#(*# 1: ,()/,H)$
 )"U%&-,%#/#(*# 2: +"),$
 )"U%&-,%#/#(*# 3: $%,M./*,-%"*M.//*
 )"U%&-,%#/#(*# 4: ,",S#$*%#$-%"*M.//*,-&/*#$!#"#-$*%,"*
 )"U%&-,%#/#(*# 5: S,-S,+*-%#-,%,-$*%,"*-+")--.H*,-M,$#/*,-!,%,%)$
 )"U%&-,%#/#(*# 6: %"*M.//*,-+,/,-!#+*,-S,-S,+*-%).%/,-&/*,'T#
                                                  -)/,*#+",-S&-$#(*,-$*%,"*-$%,M./*,
 )"U%&-,%#/#(*# 7: (,/,-+"),$
 )"U%&-,%#/#(*# 8: $%,M./*-+",$*--,"#./*
 )"U%&-,%#/#(*# 9: +")--.H*,-M,$#/*,-S,-S,+*-&/*,'T#.$-$*%,"*
 )"U%&-,%#/#(*# 10: +,/,-!#+*-S,-S,+*-M,$#/*,

3. -F7F5FG3NµD F4FK97F1D 1F .73JA41F 12B .D7/3H6B 0FB .3C DE4F/:
%. -73JA41F 343µF0EFB .739GDC02B:

R. R/3G3;/5L:

 

)"U%&-,%#/#(*# 1: !"#S,%,
 )"U%&-,%#/#(*# 2: +,%$*+*,
 )"U%&-,%#/#(*# 3: 
 )"U%&-,%#/#(*# 4: %"*M.//*,-/,Q,'*+,
        )"U%&-,%#/#(*# 5: #!U"#+&!).%*+,-%"*M.//*,
 )"U%&-,%#/#(*# 6: %"*M.//*,
 )"U%&-,%#/#(*# 7: 
 )"U%&-,%#/#(*# 8: $%,M./*
        )"U%&-,%#/#(*# 9: 
 )"U%&-,%#/#(*# 10: %"*M.//*-$*%&",-+,/,-!#+*

'. -/013.3/2µ94F:

 )"U%&-,%#/#(*# 1: 
 )"U%&-,%#/#(*# 2: 
 )"U%&-,%#/#(*# 3: 
 )"U%&-,%#/#(*# 4: 
 )"U%&-,%#/#(*# 5: 
 )"U%&-,%#/#(*# 6: 
 )"U%&-,%#/#(*# 7: 
 )"U%&-,%#/#(*# 8: 
 )"U%&-,%#/#(*# 9: 
 )"U%&-,%#/#(*# 10: +,/,-!#+*-S,-S,+*-^,Q,"#%).%/,-+,"!#.^*,-M,$#/*,
P. $8F;<;/µF

     $. *3./5L .73JA41F, 343µF01L H:7EB ./013.3E202:

 )"U%&-,%#/#(*# 1:
 )"U%&-,%#/#(*# 2: +"),$
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 )"U%&-,%#/#(*# 3: (/.+,-^.-,"*+,
 )"U%&-,%#/#(*# 4: (/.+,
 )"U%&-,%#/#(*# 5: 
 )"U%&-,%#/#(*# 6: (/.+,-%$*!#."#
 )"U%&-,%#/#(*# 7:
 )"U%&-,%#/#(*# 8:
 )"U%&-,%#/#(*# 9:
 )"U%&-,%#/#(*# 10: +,"!#.^*,-!)!#'*

4. -F7L;D1D D0DEB .73JA41F .3C DE4F/ ./013.3/2µ94F; !NAI  !OXI 

 %4 ,%& .3/F DE4F/ FC1L; 
 )"U%&-,%#/#(*# 1:
 )"U%&-,%#/#(*# 2: +"),$
 )"U%&-,%#/#(*# 3:
 )"U%&-,%#/#(*# 4:  
 )"U%&-,%#/#(*# 5:
 )"U%&-,%#/#(*# 6:

 )"U%&-,%#/#(*# 7:
 )"U%&-,%#/#(*# 8: +",$*
 )"U%&-,%#/#(*# 9:
 )"U%&-,%#/#(*# 10: +,/,-!#+*-S,-S,+*

5. -F7L;D1D D0DEB .73JA41F .3C DE4F/ O/3G3;/5L; !NAI  !OXI 

 %4 ,%& .3/F DE4F/ FC1L; 
 )"U%&-,%#/#(*# 1:
 )"U%&-,%#/#(*# 2: 

)"U%&-,%#/#(*# 3:
 )"U%&-,%#/#(*# 4: %"*M.//*,-+"*T,"*, 
 )"U%&-,%#/#(*# 5:
 )"U%&-,%#/#(*# 6:

 

        )"U%&-,%#/#(*# 7:
 )"U%&-,%#/#(*# 8: +",$*
 )"U%&-,%#/#(*# 9:
 )"U%&-,%#/#(*# 10: +,/,-!#+*-S,-S,+*

6. -F7L;D1D D0DEB .73JA41F .3C D8L;341F/; !NAI  !OXI

 %4 ,%& .3/F DE4F/ FC1L; 
 )"U%&-,%#/#(*# 1:
 )"U%&-,%#/#(*# 2: 
 )"U%&-,%#/#(*# 3:
 )"U%&-,%#/#(*# 4:  
 )"U%&-,%#/#(*# 5: $*%,"*-+,/,-!#+*-S,-S,+*
 )"U%&-,%#/#(*# 6:

 )"U%&-,%#/#(*# 7:
 )"U%&-,%#/#(*# 8: 
 )"U%&-,%#/#(*# 9: $*%,"*-+,/,-!#+*-S,-S,+*
 )"U%&-,%#/#(*# 10:
 %4 )M& 9H3C4 FC1L 1/B IC4F1A121DB 5F/ 1/B .733.1/59B 4F D8FHQ3N4; 
   !NAI 5
   !OXI 5

7. -3/F DE4F/ 1F 13./5L DI90µF1F (J?5;>G, 53E9G 9G) .3C .F7F05DCLT341F/ µD OL02 1F 13./5L 

.73JA41F; 
 )"U%&-,%#/#(*# 1: M,(&%, -) S,$& %# +"),$
 )"U%&-,%#/#(*# 2: +#++*'*$%# -) +"),$ -#$Q,"*#.-%."#!*%, -) (,/,
                                                       +,%$*+*$*# +,* !"#S)*#
 )"U%&-,%#/#(*# 3: (/.+, %#. +#.%,/*#.-M,(&%, -) S,$& %# +"),$  
 )"U%&-,%#/#(*# 4: H*,M#", (/.+,-M,(&%, 
 )"U%&-,%#/#(*# 5: 
 )"U%&-,%#/#(*# 6: +#.",-!*)$-Q./#!*%)$-%",Q,',$

 )"U%&-,%#/#(*# 7: !*%)$-M,(&%,
 )"U%&-,%#/#(*# 8: 
 )"U%&-,%#/#(*# 9: 
 )"U%&-,%#/#(*# 10:
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8. *F .73JA41F 0FB .:G3N41F/ F.DCQDEFB 0124 F;37L A.:B DE4F/ 6 1C;HL43C4 µD1F.3E202B (.H. 

.73JA4: DG/9B .3C µD1F179.D1F/ 0D GLI/ F.A Dµ94F 6 17E13 5G.);

  #!U$ )*',*: 10 
  %.Q,*'#.' -)%,!#*&$&

9. !D 1/ µ37K6 (0C05DCF0EFB) µD1FK97341F/ 6 .:G3N41F/ 1F .73JA41F 0FB; (.H. 5FKL0/F, 0L53CB, 

5/O<1/F, HNµF, µ.3C5LG/F, 51G.):

 )"U%&-,%#/#(*# 1: 
 )"U%&-,%#/#(*# 2: 
 )"U%&-,%#/#(*# 3: $) H)-,%, +,* Q.-,
 )"U%&-,%#/#(*# 4: $,+#.$ 

 )"U%&-,%#/#(*# 5: $,+#.$-Q.-,
 )"U%&-,%#/#(*# 6: $,+#.$

 )"U%&-,%#/#(*# 7: Q.-,
 )"U%&-,%#/#(*# 8: +*SU%*,--!#.+,/*,

)"U%&-,%#/#(*# 9: $,+#./)$-Q.-,
 )"U%&-,%#/#(*# 10: Q.-,

10.%4 1F .73JA41F 0FB µD1F.3/3N41F/, .D7/;7LU1D 1/B I/LK37DB 0C05DCF0EDB .3C 1CHA4 

H720/µ3.3/DE1D 0D AGF 1F 01LI/F F4 DE4F/ .D7/00A1D7DB F.A µEF 5F/ 13 OL73B 6 A;53 12B 5LQD 

0C05DCF0EFB (.H 5FKL0/F ;/F 25 µ6GF, 6 GLI/ 0,5 , 0,75 5F/ 1 GE173C 51G.)

 

            )"U%&-,%#/#(*# 1: 
 )"U%&-,%#/#(*# 2: 
 )"U%&-,%#/#(*# 3: 
 )"U%&-,%#/#(*# 4:  
 )"U%&-,%#/#(*# 5: +")--.H*, $) $,+#.$ 5kg-10kg-30kg
    !,%,%)$ $) $,+#.$        5kg-10kg-30kg
              %#-,%)$ $) $,+#./)$  1kg-2kg 9>3.   
 )"U%&-,%#/#(*# 6: $,+#.$ 20-50kg

 )"U%&-,%#/#(*# 7: 
         )"U%&-,%#/#(*# 8: +*SU%*,       5L-10L-20L  -!#.+,/*  0,75L 
 )"U%&-,%#/#(*# 9: +")--.H*, $) $.$+).,$*, 5kg-10kg-30kg
 )"U%&-,%#/#(*# 10: 

11.!D .3/DB F.A 1/B D.F;;DGµF1/59B 0FB I7F0127/A121DB H720/µ3.3/DE1D 13 8NG3 :B .7<12 NG2 (:O. 
=>75?=>8?, :G==?30A, E:0=>E3Nµ?>?, =>GI30EB, ?:0<D91B Z60>80JN2, 9?>0A9@1B, 1ACA97B 9?>?=91E7B 
9G); 

 )"U%&-,%#/#(*# 1: $%)(,$%",-$%,S/#.$-,!#T&+)$
 )"U%&-,%#/#(*# 2: $%,S/#.$
 )"U%&-,%#/#(*# 3: !,$$,/#*-.!#$%./U-,%, $%, ,-!)/*,
 )"U%&-,%#/#(*# 4: 
 )"U%&-,%#/#(*# 5: 
 )"U%&-,%#/#(*# 6: ,!#T&+)$-$%)(,$%",

 )"U%&-,%#/#(*# 7: $%)(,$%",-$%,S/#.$
 )"U%&-,%#/#(*# 8: 
 )"U%&-,%#/#(*# 9: 
 )"U%&-,%#/#(*# 10: $%)(,$%",-.!#$%./U-,%,-!,$$,/#*

12.-3/3CB 1N.3CB D497;D/FB (;319>8A9D, :1>873?A0, IA09?K=Aµ?, ;3A?9D  93:) H720/µ3.3/DE1D ;/F 1/B 

3/5/F59B & D.F;;DGµF1/59B 0FB F4L;5DB 0FB, 5F/ 0D 1/ .30A121DB;  
 ,. #*+*,+)$: 
 )"U%&-,%#/#(*# 1: &/)+%"*+&-!)%")/,*#
 )"U%&-,%#/#(*# 2:  &/)+%"*+& 
 )"U%&-,%#/#(*# 3:  &/)+%"*+&-&/*,+&-!)%")/,*#
 )"U%&-,%#/#(*# 4:  &/)+%"*+&-&/*,+&-!)%")/,*#
 )"U%&-,%#/#(*# 5:  &/)+%"*+& 22,500kw ?2G O8420-!)%")/,*# 1,700 L 
 )"U%&-,%#/#(*# 6:  &/)+%"*+&

 )"U%&-,%#/#(*# 7:  &/)+%"*+&-&/*,+&-!)%")/,*#
 )"U%&-,%#/#(*# 8:  &/)+%"*+&-&/*,+&-!)%")/,*#
 )"U%&-,%#/#(*# 9:  &/)+%"*+& 1,500kw ?2G 2 µD21B- !)%")/,*# 3,000L
 )"U%&-,%#/#(*# 10: &/)+%"*+&-&/*,+&-!)%")/,*#
 B. )!,(()/-,%*+)$:       

 )"U%&-,%#/#(*# 1:  !)%")/,*#
 )"U%&-,%#/#(*# 2:  !)%")/,*# 4,000L 
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             )"U%&-,%#/#(*# 3:  !)%")/,*#
)"U%&-,%#/#(*# 4:  &/)+%"*+&-!)%")/,*#

 )"U%&-,%#/#(*# 5:  !)%")/,*# 5,000 L 
 )"U%&-,%#/#(*# 6:  !)%")/,*#

 )"U%&-,%#/#(*# 7:  !)%")/,*#
 )"U%&-,%#/#(*# 8:  &/)+%"*+&-&/*,+&-!)%")/,*#
 )"U%&-,%#/#(*# 9:  !)%")/,*# 10,000L
       )"U%&-,%#/#(*# 10 !)%")/,*#

13.-3/3 DE4F/ 13 D160/3 5A013B 1:4 D4D7;D/F5<4 0FB F4F;5<4;  
,. #*+*,+)$: 

 )"U%&-,%#/#(*# 1:  3.500_
 )"U%&-,%#/#(*# 2:  2.500_ 
 )"U%&-,%#/#(*# 3:  3.000_
 )"U%&-,%#/#(*# 4:  5.000_
 )"U%&-,%#/#(*# 5:  2.500_ 
  )"U%&-,%#/#(*# 6:  2.500_

 )"U%&-,%#/#(*# 7:  4.000_
 )"U%&-,%#/#(*# 8:  3.000_
 )"U%&-,%#/#(*# 9:  5.000_
      )"U%&-,%#/#(*# 10: 3.500_

         B. )!,(()/-,%*+)$:
 )"U%&-,%#/#(*# 1:  6.000_
 )"U%&-,%#/#(*# 2:  5.200_ 
 )"U%&-,%#/#(*# 3:  4.000_
 )"U%&-,%#/#(*# 4:  25.000_
 )"U%&-,%#/#(*# 5:  6.500_ 
 )"U%&-,%#/#(*# 6:  10.400_

 )"U%&-,%#/#(*# 7:  7.000_
 )"U%&-,%#/#(*# 8:  4.500_
 )"U%&-,%#/#(*# 9:  13.000_
      )"U%&-,%#/#(*# 10: 5.000_

14.-3/DB F.A 1/B .F7F5L1: QDµF1/59B D4A121DB 13C .73;7LµµF13B 0FB D4I/FK973C4 5F/ QF 

µ.373N0F1D 4F F8/3.3/60D1D 12 ;4<02 13CB; (µ&'"()%( *! +,µ(-.+(%( µ( / 0+(1 !&!*%2+(-1 345(%()
" -7<0C0A :80N<;=;B 9?A :N3;=;B C?=A9N2 & ?580>A9N2 :80X42>62: 80%
" +?A20>0µ@? & ):AO1A8;µ?>A94>;>?.: 70%
" $E2185?>A=µ4B: 60%
" )2@=OE=; ?580>N2 :0E Z0E2 =1 C?=4IA1B 9?A :?8?C?=4IA1B :18A0O7B:0%
" RK3A21B C0µA97B 9?>?=91E7B – µA9809?>?=91E7B: 50%
" #A90305A9D $E=91E?=@? ?:4 JE=A9G 9?A ?2?9E93N=Aµ? E3A9G: 30%
" +?>?=91ED µ:8A97>?B 9?A pellets ?:4 ?580>A9G E:031@µµ?>?: 40%
" -1=051A?9D CA?>80JD & E51@?: 10%
" $K=>?=;, CA?>80JA9D ?F@? 9?A =;µ?=@? >62 >0:A9N2 :80X42>62 =>? :3?@=A? >;B µ1=051A?9DB 

CA?>80JDB: 10%
" SA0305A9D 9>;20>80J@? & :A=>0:0@;=;: 20%
" !?8?565D :80X42>62 !#! 9?A !(): 30%

15.?D:7DE1D A1/ 2 S4:02 ,9:4 %;731<4 F41F.357E4D1F/ D.F75<B 01F .73OG6µF1F 12B 49FB 

;D4/LB 1:4 F;731<4; 

   ! !G8? :03K: 20%  
   ! !03K: 80%
   ! -7>8A?  
   ! /@50
   ! +?<430E
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-%(%(*=>% 2 : !)*",-,%*+)$ H#+*-)$ $.(+#//&%*+U' #.$*U'

Y:6B ?2?J78<;91, 72? O8D=Aµ0 =Eµ:78?=µ? :0E :809K:>1A ?:4 >;2 781E2? ?508GB 

1@2?A ; ?:0E=@? =K2C1=;B >0E =E=91E?=µ720E :80X42>0B µ1 >0 E3A94 9?>?=91EDB >;B 

=E=91E?=@?B >0E. & :800:>A9D =K2C1=;B >0EB :?80E=AGZ1>?A 6B µA? 0HDI/F01/56 

DC5F/7EF 5A? >;2 0µGC? 185?=@?B. !8091Aµ720E 2? CA?:A=>6<1@ 9?>G :4=0 1@2?A 

9?>?=91E?=>A9G 1JA9>4 2? C;µA0E85;<1@ ; :8N>; K3; 5A? >;2 9?>?=91ED :80X42>62 

=E=91E?=@?B <? ?9030E<D=1A =>; =E27O1A? µA? =1A8G :1A8?µ?>A9N2 C09AµN2 4:0E <? 

O8;=Aµ0:0A;<0K2 ?580>A9G E:031@µµ?>? (93?CAG, JK33?).

!1AH3B 1:4 .D/7FµF1/5<4 I35/µ<4 DE4F/ 4F I/D7DC42QDE 5F1L .A03 DE4F/ DK/51A 4F 

H720/µ3.3/2Q3N4 F;731/5L C.3GDEµµF1F (A.:B KNGGF, 5GFI/L) <01D 4F .F7FHQDE Y 

NG2 5F1F05DC6B .73JA41:4 0C05DCF0EFB 

(A? >;2 CA1F?565D >62 :1A8?µG>62 <? O8;=Aµ0:0A;<0K2 0A 0A90305A97B 94331B 

,. Epotal >;B 1>?A81@?B BASF 9?A 

S. Acrodur >;B 1>?A81@?B BASF.

13 -DE7FµF 09/05/2011 JK33? 9499A2? F18G (<8Eµµ?>A=µ72?)

=1  100 ml epotal & 3% =93;8E2>D

$Eµ:@1=; µ1 =JA9>D81B. HA?=>G=1AB :3G9?B (:18@:0E) 20Q20Q0,5 cm

,:0>731=µ?: ?20µ0A05721A? :3G9?B, =93D8E2=; – :03Eµ18A=µ4B ?:4 >;2 N8? ?2Gµ1AF;B. .:18I03A9D 
:0=4>;>? 9433?B. +433;=1 =>AB :3G91B. H12 E:G8O0E2 MN>0. Q8420B :81=?8@=µ?>0B 1 µ78?.

23 .DE7FµF  16/05/2011 >84:0B ?2GµAF;B – [19?=µ4B µ1 :A=>43A.(9 :3G91B) HA?=>G=1AB :3G9?B (:18@:0E) 
10Q10Q0,3 cm :81=G8A=µ? =>;2 :87=? :48>62 5A? 19h.

10 , 40 ,70 JK33? 13AGB µ420 (22g)

20 ,50 ,80 ?2Gµ1A9>? JK33? 13AGB µ1 FE30>1µ?O@CA? (M.) 11g & FE30>1µ?O@CA? 7,5g)

30 ,60 ,90 FE30>1µ?O@CA? (15g)

10, 30 9433? 100% (50g) & =93;8E2>D 2%

40, 60 9433? 100% (50g) & =93;8E2>D 3%

70, 90 9433? 100% (50g) & =93;8E2>D 4%                           

9433? epotal p100 eco

$Eµ:78?=µ?: 9?3K>18; C0=0305@? 3% (CA?<7=Aµ1B MN>0)
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33 .DE7FµF 20/05/2011 9433? epotal p100 eco CA?=>G=1AB :3G9?B 6Q20Q0,35 cm 

.3A94: 1F6>18A97B =>8N=1AB JK33? 13AGB (11g each) 912>8A9D =>8N=; FE30>1µ?O@CA? (25g)

!81=G8A=µ? =>;2 ?@<0E=? 5 (1 >420B :@1=; – 5 bar) (7Q34 cm CA?=>G=1AB :3G9?B)

+433? ?2Gµ1AF; µ1 [19?=µ4. +433? 100% (100g) & =93E8;2>DB 3% (3g). %0:0<7>;=; =>AB 15:00 (bar :@1=;B 
5) 1F?565D ?:4 >;2 :87=? =>AB 23/05/2011 11:00 am
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43 .DE7FµF 20/05/2011 9433? acrodur :@1=; =>;2 :87==? steton ,2Gµ1AF;: [19?=µ4B 9?>G >0 µA=4. 
)F6>18A97B =>8N=1AB JK33? 13AGB 912>8A9D FE30>1µ?O@CA?. +433? 400g  M.) 42g + 42g = 84g FE30>1µ?O@CA? 
100g. %0:0<7>;=; 9433?B =>? FE30>1µ?O@CA? 9?A µA98D :0=4>;>? =>? JK33? 13AGB. H1@5µ? 28Q28Q0,3 cm (µ1 
3?C4O?8>0). )K903; ?2Gµ1AF; (6,7mm >13A94 µ1 3Gµ1B)

Q8020CAG58?µµ?: 

16:15 >0:0<7>;=; :3G9?B 31 bar :@1=; 3?CA0K 700C

16:30 25 bar :@1=; 3?CA0K 700C

17:15 22 bar :@1=; 3?CA0K 700C

17:45 21 bar :@1=; 3?CA0K 700C

18:15 19 bar :@1=; 3?CA0K 931@=Aµ0 <18µ098?=@?B

19:00 19 bar :@1=; 3?CA0K 59,40C

19:20 19 bar :@1=; 3?CA0K 55,30C

)F?565D ?:4 >;2 :87=? 19:25 19 bar :@1=; 3?CA0K 54,60C

H12 75A21 0 :03Eµ18A=µ4B. P21B 9433?B >0:0<7>;=; F?2G =>;2 :87=?.

19:26 9?A >13A9D 1F?565D 20:06 47,40C
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53 .DE7FµF.

V19?=µ4B =1 :8G=A21B =?90K31B 13AG & FE30>1µ?O@CA?
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63 .DE7FµF  31.05/2011

PCA0 µ1 >0 50 :1@8?µ?. RE30>1µ?O@CA? µ420- [19?=µ4B =>? µ:31 =?90K3A? 

 1623g FE30>1µ?O@CA?

163,2g 9433?

15:37 [19?=µ4B 9433? µ1 acrodur =>8N=; FE30>1µ?OAC@62 >0:0<7>;=; ?2>A9033;>0K O?8>A0K =>0EB 1500 C

15:38 >0:0<7>;=;

15:44 1F?565D. -3GN 5FGA F.319GD0µF 5F/ .3/31/5AB 9GD;H3B I35/µE:4.
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-3/31/5AB 9GD;H3B CA1FDO<1A IG=1A >62 :80>K:62 5A? >;2 :?8?565D µ08A0=?2@C?B.

1. ,2>0OD =1 159G8=A0 1J139E=µ4-4 C1A5µ?>?

-.#. 0,04615 '/mm`

2. !80=CA08A=µ4B =>;2 ?2>0OD 1F?565DB I@C?B-4 C1A5µ?>?

-.#. 499,3925 '/mm` (=>;2 µ08A0=?2@C? 48A0 1@2?A 500-600 G8? :03K A9?20:0A;>A94)

3. !80=CA08A=µ4B =>;2 1F?565D I@C?B 9G<1>?-5 C1@5µ?>?

-.#. 1473,898 '/mm` (=>;2 µ08A0=?2@C? 48A0 1@2?A 900-1000 G8? :G8? :03K 9?34)

%? ?:0>137=µ?>? >62 :1A8?µG>62 µ?B 7C1AF?2 0>A 0A =E59033;>A97B 0E=@1B ?E>7B, 9?A G331B 
:0E C12 :803GI?µ1 2? :80µ;<1E>0Kµ1, 1@2?A CE2?>42 2? ?2>A9?>?=>D=0E2 >AB =EµI?>A97B 
9?A ?E>4 µ:081@ 2? ?:0C1AO<1@ 9?3K>18? =1 =E2<D91B :3D80EB :?8?565DB. %? :1A8Gµ?>G 
µ?B, :?8430 :0E 1@O?2 1:A>EO@?, C12 75A2?2 =1 =E2<D91B :3D80EB :?8?565DB, 4:0E 0A 
CA?CA9?=@1B 9?A 0 >1O20305A94B 1F0:3A=µ4B <? 1@2?A =?JNB 9?3K>181B ?:4 ?E>42 :0E 
O8;=Aµ0:0AD<;9?2 >N8?.
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-%(%(*=>% 3

$>AB 1A9421B :0E ?9030E<0K2 :?80E=AGZ02>?A µ18A97B E:G8O0E=1B =E=91E?=@1B (D :80>G=1AB) 
0:6809;:1E>A9N2 :0E O8;=Aµ0:0A0K2>?A =Dµ18? ?:4 ?584>1B 9?A :?8?5650KB 1:A=;µ?@202>?B 

:?8G33;3? 9?A >AB I?=A97B >0EB CA?=>G=1AB.

          

                

)A942? 1. !80X42>? =E=91E?=@?B 9?>?=91E?=µ72? ?:4 O?8>42A D FK30
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-%(%(*=>% 4

-18A97B ?:4 >0 =K2030 >62 =O1CA?=>A9N2 :80>G=162 :0E :8079E[?2

           
!"#$%"&#'&()&*+,-(./010(23..

!!"#$%"&#'&()&*+,-(./010(23..

!"#$%"&#'&()&*+,-(4%5+678%+&($,59:((((((;3010(23..
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!"#$%"&#'&()&*+,-(4%5+678%+&($,59:((((;0<0(23..

=5,"$7)+(>+&(?&$'@(A#'5,"?,((((.10<0(23..

BCD&(#"#$%"&#'&:(A#'5,"?,"(.<0<0(23..
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!"#$%"&#'&(A#'5,"?,"(45&>,E9$F(.<0<0(23..

!"#$%"&#'&()&*+,-(#%(#G9D&(6-)),"(%)+7:(20H023..

!"#$%"&#'&(,5I?,$F5%"A+$C8(2.01023..
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!"#$%"&#'&(,5I?,$F5%"A+$C8(/0<0(23..

!"#$%"&#'&(,5I?,$F5%"A+$C8(/0<0(23..

!"#$%"&#'&(,5I?,$F5%"A+$C8(2.0<0(23..

47

Εργαστήριο Βιομηχανικού Σχεδιασμού, Καρδίτσα Οκτώβριος 2011 



!"#$%"&#'&(,5I?,$F5%"A+$C8(220<0(23..

!"#$%"&#'&(,5I?,$F5%"A+$C8(10H0(23..

!"#$%"&#'&(,5I?,$F5%"A+$C8(<0H0(23..
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!"#$%"&#'&(,5I?,$F5%"A+$C8(<0H0(23..

!"#$%"&#'&(,5I?,$F5%"A+$C8(J0H0(23..

!"#$%"&#'&(,5I?,$F5%"A+$C8(.H0<0(23..
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!"#$%"&#'&(,5I?,$F5%"A+$C8(.H0<0(23..

!"#$%"&#'&(,5I?,$F5%"A+$C8(<0<0(23..

!"#$%"&#'&(,5I?,$F5%"A+$C8(J0<0(23..
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!"#$%"&#'&(,5I?,$F5%"A+$C8(J0<0(23..

!"#$%"&#'&(,5I?,$F5%"A+$C8(J0<0(23..

!"#$%"&#'&(,5I?,$F5%"A+$C8(J0<0(23..
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!"#$%"&#'&(,5I?,$F5%"A+$C8(K0<0(23..

!"#$%"&#'&(,5I?,$F5%"A+$C8(/0<0(23..

!"#$%"&#'&()&*+,-(#%(#G9D&(6-)),"(%)+7:(;0H0(23..
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!"#$%"&#'&()&*+,-(#%(#G9D&(6-)),"(%)+7:(;0H0(23..

!"#$%"&#'&()&*+,-(#%(#G9D&(6-)),"(%)+7:(<0H0(23..

!"#$%"&#'&()&*+,-(#%(#G9D&(6-)),"(%)+7:(;0H0(23..
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!"#$%"&#'&()&*+,-(#%(#G9D&(6-)),"(%)+7:(;0H0(23..
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