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V   Tab. 1. 

Tab. 1   

  Jednotka 

Bvl  [N] 

d  [mm] 

Eb  [kW h] 

Etr  [kW h] 

Fo  [N] 

g  [m s
-2

] 

i   

I  [mm] 

l  [m] 

ld  [m] 

ldi  [m] 

lh  [m] 

mc Hmotnost  [kg] 

Md  [t] 

MD  [N m] 

Mdi  [t] 

Mh  [t] 

Ml  [t] 

MM  [N m] 

Mt  [t] 

Mv  [t] 

n    

nd  [min
-1

] 

nM  [min
-1

] 

od  [N kN
-1

] 

Od vozidel [N] 

oh  [N kN
-1

] 

Oh  [N] 

or   [N kN
-1

] 

os   [N kN
-1

] 

ot  [N kN
-1

] 

Ot   [N] 

otun  [N kN
-1

] 

P  [kW] 

R  [m] 

s Sklon trati [ ] 

sn  [ ] 

t  [s] 

V  [km h
-1

] 

Vmax  [km h
-1

] 
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Vt  [km h
-1

] 

W  [J] 

  [m s
-2

] 

   

0 Mez adheze  

d   

h   

 

 

Tab. 2   

  

CT  

GVD  

HV  

JD  

Lv  

NO  roku 2009) 

ST  roku 2000) 

TK  

tkm  

TTP  

Z  
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1.  

 

 

s 

v   

  jsou 
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2.  

2.1 Charakteristika trati 

 (dle TTP 

  

 ro

v  

 

 

 

mouc, kde je skok v 

  

 

Stav trati z 

s Vt = 120 km h
-1

 s 

41,139 km. Vzhledem k 

  40,772 km. Na trati se 

  TK). 

 

   Vt = 160 km h
-1

. D

39,373 km. Ke 

 , , 

 

Z  a je 

  

  po 2. TK. 

2.2  

roven celkov    odpor

 

 = = + +  (1) 
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2.2.1   

  obloukem je stanoven podle Rockwellova vztahu (2). (zdroj: 

Literatura [18]). 

 =
650

55
  (2) 

500 m

 2). 

 

 500 m. 

 

o  

oblouky s 

 , 

z  

2.2.2  

os lze stanovit podle vztahu (3). 

 = s (3) 

 

 

2.2.3  

 

a  ice (5). 

 = 2 N kN 1 (4) 

 = 1 N kN 1 (5) 
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2.3  

   

  je uvedena v Tab. 3. 

Tab. 3  . sklonu pro 1. .  .  

tkm Sklon 
P

oblouku 
Tunely 

D

 
oS oR otun sn CT_Z sn Z_CT 

 [ ] [m]  [km] [N.kN
-1

] [N.kN
-1

] [N.kN
-1

] [ ] [ ] 

0,206 0   - - - - - - 

0,339 0 650  0,133 0 0 0 0 0 

0,426 0   0,087 0 1,092 0 1,092 1,092 

0,867 3,96   0,441 0 0 0 0 0 

1,126 3,96 1830  0,259 3,96 0 0 3,960 -3,960 

1,253 3,96 915  0,127 3,96 0,366 0 4,326 -3,594 

1,340 6,25 915  0,087 3,96 0,756 0 4,716 -3,204 

1,427 6,47 915  0,087 6,25 0,756 0 7,006 -5,494 

. 

. 

. 

33,705 -0,24 1508  0,184 -0,24 0,450 0 0,210 0,690 

33,850 -0,24 1508 z 0,145 -0,24 0,447 0 0,207 0,687 

33,889 -0,24 754  0,039 -0,24 0,447 1 1,207 1,687 

33,910 -0,89 754  0,021 -0,24 0,930 1 1,690 2,170 

34,030 -0,89 754 k 0,120 -0,89 0,930 1 1,040 2,820 

34,217 -0,89 1508  0,187 -0,89 0,930 0 0,040 1,820 

34,401 -0,89   0,184 -0,89 0,447 0 -0,443 1,337 

. 

. 

. 

39,421 -2,68 3000  0,033 -4,55 0,221 0 -4,329 4,771 

39,465 -2,68   0,044 -2,68 0,221 0 -2,459 2,901 

39,733 -2,68   0,268 -2,68 0 0 -2,680 2,680 

 

  

sloupci. V 
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u  profilu  

z  

 je zobrazeno na Obr. 1.  

 
Obr. 1    

 Obr. 2). 

 
Obr. 2     
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2.4  

2.4.1  

Rychlos

1. TK  Obr. 3, resp. Obr. 4. 

 
Obr. 3    

 
Obr. 4  2  -  
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2.4.2  

 (V)

 

I=130 mm (I130)   (NS). 

  Obr. 5, resp. v Obr. 6. 

 
Obr. 5    

 
Obr. 6  2  -  
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3.  

3.1  

souprav, z  

 

3.1.1  

provozo

 Tab. 4. 

Tab. 4   

O

soupravy 
 Md [t] ld [m] 

Vmax 

[km/h] 

R 470 
AB+BDs+3xB+Bc+WLABee+2xBc+WLABee+2xWLABmee+ 

+Bmee+WLABmz+WLAB 
704,44 375,1 140 

EC 110 3xBmz+WRmz+2xAmpz+2xBee+2xBpee 513,20 256,4 160 

Ex 140 2xBpee+2xBee+Ampz 240,72 124,4 160 

 

 GVD 2008/2009. 

   U vozu se 

 zavazadel 

 (   - tato hmotnost je 7500 kg)

mc = 80 kg. 

 Tab. 5. 
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Tab. 5   

 Mv [t] ldi [m] n Mdi [t] 

AB 37,5 24,5 60 42,62 

Ampz 47,0 26,4 58 51,64 

B 38,0 24,5 80 44,40 

Bc 42,0 24,5 54 46,32 

BDs 38,0 24,5 48 48,70 

Bee 42,5 24,5 60 47,30 

Bmee 40,0 26,4 66 45,28 

Bmz 49,6 26,4 66 54,88 

Bpee 41,0 24,5 78 47,24 

WLAB 43,0 24,5 25 45,00 

WLABee 47,0 24,5 25 49,00 

WLABmee 45,0 26,4 30 47,40 

WLABmz 55,0 26,4 36 57,88 

 

 Mdi je  

 = +
1000

 (6) 

Md Mdi. 

ld  Tab. 5. 
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3.1.2  

 (vozy 

 vozy Falls. V  

T a pro 

rozjezd 

tedy Mt = 1650 t  

 Tab. 6  Tab. 7. 

Tab. 6   

soupravy 
 Md [t] ld [m] 

Vmax 

[km/h] 

Nk 15xSgnss_loz 1350,0 294,6 120 

Nu 22xFalls_loz 1579,6 297,0 90 

 

Tab. 7   

 Mv [t] ldi [m] Ml [t] Mdi [t] 

Falls 26,8 13,50 45 71,8 

Sgnss 20,0 19,64 70 90,0 

 

Md je v tomto  

 = = +  (7) 

3.1.3  

K 

 rovnice (8). 

 = 1,35 + 0,0008 V + 0,00033 V2 (8) 

 rovnice (9). 

 = 1,3 + 0,00033 V2 (9) 

d = 0,06 

d = 0,04.  



Univerzita Pardubice 

 

 

Michal Kuna 

 
Strana -21- 

 

3.2  

V  Tab. 8

 

Tab. 8  vozidlech 

 Mh [t] Lh [m] Vmax [km.h
-1

] P [kW] 

150 82,5 16,74 140 4000 

151 82,0 16,74 160 4000 

362 87,0 16,80 140 3480 

363 87,0 16,80 120 3480 

380 87,6 18,00 200 6400 

 

3.2.1  

 dispozici z 

y a 362 

z , resp. z . 

i150 = 2,441), 

(i151 = 2,162 d = 1250 mm). 

 rovnosti 

151 V. nD p  

 =
103 60

3,6
 (10) 

V - rovnice (11), 

a  V - rovnice (12) 

 150 = 150  (11) 

 151 = 151  (12) 

V 

 V  

 150 =
n 151

150
 (13) 

Z V

V. 

 =
3,6 150

60 1000
 (14) 
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K MM150 =

MM151  nM150V = nM151V . Z rovnice (15) 

 150 = 151 = 150

150
= 151

151
=>    151 = 151

150
150  (15) 

obvodu kol. 

 151 ( ) = 151

150
150 ( ) (16) 

 Tab. 9. 

Tab. 9   

V Fo150(V) nd nM150V nM151V nd150* V* Fo150(V*) Fo151(V) 

[km.h
-1

] [kN] [min
-1

] [min
-1

] [min
-1

] [min
-1

] [km.h
-1

] [kN] [kN] 

0 200 0.00 0.00 0.00 0.00 0.00 200 177 

10 187 42.44 103.60 91.76 37.59 8.86 188 167 

20 178 84.88 207.20 183.52 75.18 17.71 181 160 

30 171 127.32 310.80 275.27 112.77 26.57 174 154 

40 164 169.77 414.40 367.03 150.36 35.43 168 149 

50 159 212.21 518.00 458.79 187.95 44.29 163 144 

60 158 254.65 621.60 550.55 225.54 53.14 159 141 

70 157 297.09 725.19 642.31 263.13 62.00 158 140 

80 156 339.53 828.79 734.07 300.72 70.86 157 139 

90 154 381.97 932.39 825.82 338.31 79.71 156 138 

100 153 424.41 1035.99 917.58 375.90 88.57 155 137 

110 134 466.85 1139.59 1009.34 413.49 97.43 154 136 

120 122 509.30 1243.19 1101.10 451.08 106.28 138 122 

130 113 551.74 1346.79 1192.86 488.68 115.14 128 113 

140 106 594.18 1450.39 1284.61 526.27 124.00 119 105 

150 - 636.62 1553.99 1376.37 563.86 132.86 111 98 

160 - 679.06 1657.59 1468.13 601.45 141.71 106 94 

 

 

363 je i363 362 
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 grafu na Obr. 7. 

 Fo (ta je pak 

 

 
Obr. 7   
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3.2.2 V  

Z jsou k 

z 

  

 = + + 2 (17) 

 

 

 363 = 3,4 0,0332 + 0,0007 2 (18) 

 150 = 4,1362 0,0586 + 0,0011 2 (19) 

Vzhledem k 

 

U lokomotivy  

k 

 rovnice (18) 

 rovnice (19). 

h = 0,2. 
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4. Princip  

  (viz Literatura [6]). 

  

 po

v  

 1 + + 1 + 103 = 0  (20) 

Vozidlov  odpor  

vztah (21).  

z  

 , = , ,  (21) 

 = +  (22) 

4.1  

Nejprve je z  

 = = 0

1+ + 1+ 103
= 0 +

1+ + 1+ 103
 (23) 

 

 0 = 0 +

1+ + 1+ 103
 (24) 

4) pak dostaneme rovnici pro v  

 = 0 + 0 +

2 1+ + 1+ 103
2 (25) 

  . Z 

a  
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 dt, resp. ti. 

 =  (26) 

4.2  

  rovnice (27). 

 =  (27) 

 

 O 

do vl. 
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5.  

 

 

 

 

5.1  

5.1.1    

Obr. 

8  trati. Z 

Obr. 9. 

 
Obr. 8    (1. TK, CT-Z) 

 
Obr. 9  JD HV (1.TK, CT-Z) 
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 Obr. 8 

 

Z 

 

h
-1

v 

  

lokomotivou  

 

 

 

  

od 

 t 

 

podle rovnice (28). 

 t = tst tno
l

Vp
60 = 27,683 21,475

1,766 60

89,163
= 5 min (28) 
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v tachogramech  Obr. 10, resp. Obr. 11. 

 

 
Obr. 10   (1. TK, CT-Z) 

 
Obr. 11 lokomotivy 363 s  (1.TK, CT-Z) 
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5.1.2   

 

dob, resp. jejich je uvedeno na Obr. 12, resp. Obr. 13. 

 
Obr. 12  (2. TK, Z-CT) 

 
Obr. 13  JD HV (2. TK, Z-CT) 

Z  

lokomotiv zhruba o 2% 

v 1. TK v 

 

, N  lokomotivu v obou 
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  lokomotivou je 15 s. N

vy  

 

5.1.3  

 

Obr. 14 Obr. 15. 

  
Obr. 14  (1. TK, CT-Z) 

 
Obr. 15  (2. TK, Z-CT) 
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V  

 h
-1

. 

 

rychlosti je v   

  

h
-1

 

Ve  

na 30 km h
-1

 

 

  

 

 

5.1.4 y vlaky 

jsou uvedeny v P  1 (na str. 60). 

Z 

 

 

 

ati . 

 do 2%  

). U 

140 km h
-1

. 

 a hmotnosti 

je zobrazeno na Obr. 16. 

 

 

k 
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Obr. 16  (1. TK, CT-Z) 

 
Obr. 17  (2. TK, Z-CT) 

bude uvedeno v kapitole 6.  
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5.2  

 

 

 

5.2.1   

sledovat na vlaku EC 110. 

Obr. 18 a Obr. 19. 

 
Obr. 18  HV (1. TK, CT-Z) 

 
Obr. 19  HV (1. TK, CT-Z) 
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a 

 

 h. Z Obr. 18 

 

 

 grafu na Obr. 19 

a  

lokomotivami s 

 

, 

z  Obr. 10 

a Obr. 11, p Obr. 20 a Obr. 21. Z 

 rozjezdu vlaku celkem 

h
-1

 U lokomot  

. 

rychlost v u 160 km.h
-1 

, 

%. 

 tachogramu na Obr. 21, k 

v  

160 km h
-1

. 

60 kW h. 
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Obr. 20    (1. TK, CT-Z) 

 
Obr. 21  komotivy 151 s  (1. TK, CT-Z) 
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5.2.2 -  

 tomto 

 grafech na Obr. 22 a Obr. 23. 

 
Obr. 22  HV (2. TK, Z-CT) 

 
Obr. 23  HV (2. TK, Z-CT) 

 % 

lokomotiv h mezi lokomotivami 

s  

V  U 
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h
-1

 

 

5.2.3  u n  

na Obr. 24 a Obr. 25. 

  
Obr. 24  tr (1. TK, CT-Z) 

 
Obr. 25  tr (2. TK, Z-CT) 
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-1
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5.2.4  

dob  

 

trati 

  

Obr. 26 Obr. 27  

Z 

 

u h
-1

 

vlak Nu s % 
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160 km h
-1
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h
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r Obr. 26  

v  

iz Obr. 27

profilu na 160 km h
-1
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Obr. 26  tr (1. TK, CT-Z) 

 
Obr. 27  tr (2. TK, Z-CT) 

 

je uvedeno v 68). 
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5.3  

ergie v 

 

 v  

 , 

odpory. 

5.3.1   

Obr. 28 a Obr. 29. 

 
Obr. 28  HV (1. TK, CT-Z) 

 
Obr. 29  Eb HV (1. TK, CT-Z) 
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rychlosti, 

Obr. 29

%  

  

  

 trati. 

5.3.2  -  

Z  grafu na Obr. 30 

  

 ke 

 

  

u %  

schopna rozjet vlak na 160 km h
-1

 i v 

   

pouze rychlosti 136 km h
-1

.  tachogramu na 

Obr. 32. 
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Obr. 30  HV (2. TK, Z-CT) 

 
Obr. 31  Eb HV (2. TK, Z-CT) 

 
Obr. 32    (2. TK, Z-CT) 
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5.3.3  

   Obr. 33 Obr. 34. 

  
Obr. 33  b (1. TK, CT-Z) 

 
Obr. 34  b (2. TK, Z-CT) 
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 na M.  
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-1

 

  

 

 

5.3.4  

vlak zpomaluje. 

nebo rovnou 140 km h
-1

. Vlaky EC 110 a Ex 140 s  obou 

brz h
-1

 v  

 

 

% Obr. 88). 

 

 

 

 

uvedeno v 76). 
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5.4  

V 

rekonstrukce trati, resp. s 

 

5.4.1  

 , aby 

  

. 

 

 

C

JD

(KEtr) a koeficient Eb). 

9), (30) a (31

koeficientu je proveden podle rovnice (32). 

 = 1 +
100

1 +
100

 (29) 

 = 1 +
100

1 +
100

 (30) 

 = 1 +
100

1 +
100

 (31) 

 =  (32) 

X 

 

X 

  

AX a BX hodnoty v 

(hodnota v 
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v programu. Tyto hodnoty jsou uvedeny v Tab. 10. 

Tab. 10   

    

       

 HV [min] [min] [kW.h] [kW.h] [kW.h] [kW.h] 

150 28,49 20,19 329,67 295,57 246,44 187,03 

151 28,63 19,82 324,59 362,72 241,98 264,79 

362 28,76 20,50 308,91 275,91 231,98 188,31 

363 28,64 22,12 307,78 216,36 231,12 109,96 

380 28,14 19,38 343,80 361,90 257,45 268,24 

 

 Nejprve 

JD a BJD podle rovnic (33) a (34). 

 = 100 150 / 363 100 (33) 

 = 100 100 150 / 363  (34) 

JD 

trati, tedy JD150NO 

tedy JD363ST JD 29,5% a znam

 y Aby byl 

JD. 

150ST -0,52%. 

  

29,1% -  Tab. 29). 

9

 vlakem EC 110. 

 150 = 1
0,52

100
1 +

29,5

100
= 0,9948 1,295 = 1,2882 (35) 

 Tab. 11. 
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Koef

 X a BX jsou 

1  

 = 100 151 / 363 100 (36) 

 = 100 100 151 / 363  (37) 

 Tab. 10 do rovnic (36) a (37

Etr = 5,46% a BEtr = -17,85 1  

17,85

1 5,46 1 

se tedy v  o  17,85 1,75% - 

 Tab. 29). 

 150 = 1 +
5,46

100
1

17,85

100
= 1,0546 0,8215 = 0,8664 (38) 

 Eb je 

Tab. 11, graficky pak Obr. 35. 

Tab. 11  . pro vlak EC 110 (1. TK, CT-Z) 

 KJD KEtr KEb KC 

150 1,2882 1,1136 1,2697 1,8215 

151 1,3074 0,8664 0,8945 1,0131 

362 1,2895 1,1076 1,1896 1,6990 

363 1,2278 1,2970 1,5242 2,4273 

380 1,3002 0,9206 0,9350 1,1192 

 

 
Obr. 35  (1. TK, CT-Z) 
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5.4.2  

Z 

 Tab. 12  

(Tab. 13 a Tab. 14). 

Tab. 12  (2. TK, Z-CT) 

 KJD KEtr KEb KC 

150 1,2502 0,9171 1,0923 1,2524 

151 1,2659 0,8493 0,9186 0,9876 

362 1,2433 0,9884 1,2400 1,5238 

363 1,1901 1,1016 1,4655 1,9213 

380 1,2704 0,8318 0,7213 0,7622 

 

Tab. 13  (1. TK, CT-Z) 

 KJD KEtr KEb KC 

363 1,1036 1,3092 1,5834 2,2876 

380 1,0932 1,4410 1,7239 2,7156 

 

Tab. 14  (2. TK, Z-CT) 

 KJD KEtr KEb KC 

363 1,0362 1,0777 1,3060 1,4584 

380 1,0489 1,1109 1,6536 1,9269 

 

Tabulky s   

JD 

 

koeficientu 

a jak k  kapitole 5.1. 

  

 

a Etr nejen 

 

z nergie ne  pro u na 
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V 

380 je koeficient KEtr  

 

u 

 k Obr. 26 a Obr. 27

 

u 

 

Obr. 30). Hodnoty v 

tiva 

 

 kapitole 5.3.2. I z hodnot koeficientu v Tab. 12 

380. 

 Obr. 33 a Obr. 34 

. 

, 

 

 

   

C  v  a EC 

110 v . 

 

uvedeny v 84). 

V C u lokomotivy 

C 

  C 
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5.5  

V 

  

 

stanovit z rovnice (39). O, 

stanovena z  

 0 =
150

=
230

82,5 10
= 0,28 (39) 

meze adheze jsem zvolil tak, jak je to uvedeno v Tab. 15

 

Tab. 15  meze  

 0 

150 0,28 

150_1 0,24 

150_2 0,20 

150_3 0,16 

150_4 0,12 

 

meze adheze do rovnice (39

 

Obr. 7 

 

, 

 

 lokomotivy. 

u v . Tato rovnice je 

upravenou formou vztahu  Curtiuse-Knifflera (zdroj: 

Literatura [17]) ho ve vztahu (40). 

 =
7,5

+44
+ 0,161 (40) 
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V et ve tvar

  je uveden v rovnici (41). 

 =
7

+55
+ 0,153 (41) 

 meze 

  pro 0 = 

 rovnici (41) roven 0,113, pro 0 

atd. 

Vytvo

 grafu na Obr. 36. 

  

Obr. 37 Obr. 38. 

Tab. 16

je uvedeno na Obr. 39 a Obr. 40 a Obr. 41. V 

z Obr. 37 a Obr. 38,  

 
Obr. 36  meze adheze 
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Obr. 37    (2. TK, Z-CT) 

 
Obr. 38    (2. TK, Z-CT) 
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Tab. 16  hodnoty JD  . adheze (2. TK, Z-CT) 

    

       

 [min] [min] [kW.h] [kW.h] [kW.h] [kW.h] 

150 27.56 21.33 685.029 696.710 267.282 218.525 

150_1 28.03 21.93 682.364 682.024 267.700 204.836 

150_2 28.93 23.38 655.844 637.784 243.420 168.709 

150_3 31.86 30.90 526.935 519.422 142.732 123.139 

150_4 89.94 72.27 377.410 307.038 0 0 

 

 
Obr. 39  meze adheze (2. TK, Z-CT) 

 
Obr. 40  tr meze adheze (2. TK, Z-CT) 

 
Obr. 41  b meze. adheze (2. TK, Z-CT) 
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sedmk

 

P
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6.  

V 

 

energie bude zhodnoceno v  

Z  

osob

 

V  

 

trati h
-1

 na 

160 km h
-1

h
-1

 v 

trase ti, s 

Obr. 3 a Obr. 5  v  

z  

h
-1

, resp. 110 km h
-1

 pro vlaky 

s 

s h-1 je tak  Obr. 21, Obr. 32, nebo Obr. 38 je 

 

. 

rychlost je 120 km h
-1

 

h
-1

 energie v 

  

  lokomotivami 
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 28,6 min na 19,8 min pro vlak EC 110 s 

 

 (viz Obr. 92). 

 

km.h
-1

 v  vlakem EC 110 do

ve 

    

Z 

 

k  

s  

 

  

 

a  

V -

 

 

 

 

h
-1

h
-1
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90 km h
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, resp. 120 km h
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Z  

  

i 

 

  

 

 

 

 

  , ale 

  

  

 

jednotkou v 

 

Pokud  rozjezdem v 

   vlakem Ex 

V  

 

 

s  

o 17 kW  vlakem EC 110. V 

27 kW h. 

 

h). V 

(198,5 kW h). 

s  

 je 
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K problematice vozidel s  
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7.  

V 

 

 

 

  kapitole 3  

 

 Kapitole 6.   

  

V p  

 

 

 

 a 

propustnosti. Z 
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9.  

9.1  

 
Obr. 42  -Z) 

 
Obr. 43  -Z) 
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Obr. 44  -CT) 

 
Obr. 45  -CT) 
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Obr. 46  p -Z) 

 
Obr. 47  -Z) 
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Obr. 48  -CT) 

 
Obr. 49  -CT) 
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Obr. 50  x 14 -Z) 

 
Obr. 51  -Z) 
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Obr. 52  -CT) 

 
Obr. 53  -CT) 
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Obr. 54  -Z) 

 
Obr. 55  -CT) 
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Obr. 56  -Z) 

 
Obr. 57  -CT) 
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9.2  

 
Obr. 58  tr -Z) 

 
Obr. 59  tr -Z) 
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Obr. 60  tr -CT) 

 
Obr. 61  tr -CT) 
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Obr. 62  tr -Z) 

 
Obr. 63  tr -Z) 
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9.3  

 
Obr. 74  b -Z) 

 
Obr. 75  b -Z) 

  

300,3
291,8 285,4 286,3

325,6

251,3 250,5 252,5

162,5

253,5

0

50

100

150

200

250

300

350

150 151 362 363 380

[k
W

.h
]

16,3
14,2

11,5

43,2

22,1

0

10

20

30

40

50

150 151 362 363 380

b
[%

]



Univerzita Pardubice 

 

 

Michal Kuna 

 

 

Strana -79- 

 

 
Obr. 76  b -CT) 

 
Obr. 77  b -CT) 

  

267,3 267,4 268,5 267,2 268,5

218,5
211,7

202,2

162,4

253,1

0

50

100

150

200

250

300

150 151 362 363 380

[k
W

.h
]

18,2
20,8

24,7

39,2

5,8

0

10

20

30

40

50

150 151 362 363 380

b
[%

]



Univerzita Pardubice 

 

 

Michal Kuna 

 

 

Strana -80- 

 

 
Obr. 78  b -Z) 

 
Obr. 79  b -Z) 

  

246,4 242,0
232,0 231,1

257,5

187,0

264,8

188,3

110,0

268,2

0

50

100

150

200

250

300

150 151 362 363 380

[k
W

.h
]

24,1

-9,4

18,8

52,4

-4,2

-30

-20

-10

0

10

20

30

40

50

60

150 151 362 363 380

b
[%

]



Univerzita Pardubice 

 

 

Michal Kuna 

 

 

Strana -81- 

 

 
Obr. 80  b -CT) 

 
Obr. 81  b -CT) 

  

203,9 203,6 205,7 205,5 212,1

184,7

220,5

156,4

109,8

267,3

0

50

100

150

200

250

300

150 151 362 363 380

[k
W

.h
]

9,4

-8,3

24,0

46,6

-26,1-30

-20

-10

0

10

20

30

40

50

60

150 151 362 363 380

b
[%

]



Univerzita Pardubice 

 

 

Michal Kuna 

 

 

Strana -82- 

 

 
Obr. 82  b -Z) 

 
Obr. 83  b -Z) 

  

138,6 137,5
142,4 143,6 142,1

107,2

147,8

105,6

61,5

160,8

0

50

100

150

200

150 151 362 363 380

[k
W

.h
]

22,6

-7,5

25,8

57,2

-13,2

-30

-20

-10

0

10

20

30

40

50

60

150 151 362 363 380

b
[%

]



Univerzita Pardubice 

 

 

Michal Kuna 

 

 

Strana -83- 

 

 
Obr. 84  Eb -CT) 

 
Obr. 85  b -CT) 

  

118,3 118,9 115,6 115,9 119,3

103,6

147,8

105,8

61,4

150,7

0

50

100

150

200

150 151 362 363 380

[k
W

.h
]

12,4

-24,3

8,4

47,0

-26,3-30

-20

-10

0

10

20

30

40

50

60

150 151 362 363 380

b
[%

]



Univerzita Pardubice 

 

 

Michal Kuna 

 

 

Strana -84- 

 

 
Obr. 86  b -Z) 

 
Obr. 87  b -CT) 

  

464,1

517,2

291,9 292,6

0

100

200

300

400

500

600

363 380

[k
W

.h
]

37,1

43,4

0

10

20

30

40

50

60

70

363 380

b
[%

]

366,3

484,9

222,9

291,9

0

100

200

300

400

500

600

363 380

[k
W

.h
]

39,1 39,8

0

10

20

30

40

50

60

70

363 380

b
[%

]



Univerzita Pardubice 

 

 

Michal Kuna 

 

 

Strana -85- 

 

 
Obr. 88  b -Z) 

 
Obr. 89  b -CT) 

 

  

347,6
378,4

144,8 144,9

0

100

200

300

400

500

600

363 380

[k
W

.h
]

58,3
61,7

0

10

20

30

40

50

60

70

363 380

b
[%

]

210,0

265,1

145,8 144,9

0

100

200

300

400

500

600

363 380

[k
W

.h
]

30,6

45,3

0

10

20

30

40

50

60

70

363 380

b
[%

]



Univerzita Pardubice 

 

 

Michal Kuna 

 

 

Strana -86- 

 

9.4  

Tab. 17  -Z) 

 KJD KEtr KEb KC 

150 1.2716 1.0855 1.1772 1.6249 

151 1.2755 1.0631 1.1466 1.5548 

362 1.2701 1.0858 1.1145 1.5371 

363 1.2217 1.2334 1.4324 2.1585 

380 1.2654 1.1308 1.2672 1.8134 

 

 
Obr. 90  -Z) 

Tab. 18  -CT) 

 KJD KEtr KEb KC 

150 1.2234 0.9817 1.1826 1.4202 

151 1.2246 0.9892 1.2088 1.4643 

362 1.2169 1.0228 1.2495 1.5551 

363 1.1774 1.0912 1.3923 1.7888 

380 1.2287 0.9651 1.0582 1.2548 

 

 
Obr. 91  -CT) 
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Tab. 19  -Z) 

 KJD KEtr KEb KC 

150 1.2882 1.1136 1.2697 1.8215 

151 1.3074 0.8664 0.8944 1.0131 

362 1.2895 1.1076 1.1896 1.6990 

363 1.2278 1.2970 1.5242 2.4273 

380 1.3001 0.9206 0.9350 1.1192 

 

 
Obr. 92  -Z) 

Tab. 20  -CT) 

 KJD KEtr KEb KC 

150 1.2502 0.9171 1.0922 1.2524 

151 1.2658 0.8493 0.9186 0.9876 

362 1.2433 0.9884 1.2400 1.5238 

363 1.1901 1.1016 1.4655 1.9213 

380 1.2704 0.8318 0.7213 0.7622 
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Tab. 21  -Z) 

 KJD KEtr KEb KC 

150 1.2864 0.9875 1.2093 1.5363 

151 1.3073 0.7583 0.9291 0.9210 

362 1.2883 1.0736 1.2536 1.7338 

363 1.2243 1.3142 1.5717 2.5286 

380 1.3023 0.8003 0.8705 0.9073 

 

 
Obr. 94  -Z) 

Tab. 22  -CT) 

 KJD KEtr KEb KC 

150 1.2621 0.8499 1.1288 1.2108 

151 1.2825 0.7364 0.7435 0.7021 

362 1.2604 0.8956 1.0837 1.2232 

363 1.1939 1.0739 1.4705 1.8853 

380 1.2831 0.7844 0.7202 0.7248 
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0,0

0,5

1,0

1,5

2,0

2,5

3,0

150 151 362 363 380

K_JD

K_Etr

K_Eb

K_Celk

0,0

0,5

1,0

1,5

2,0

2,5

3,0

150 151 362 363 380

K_JD

K_Etr

K_Eb

K_Celk



Univerzita Pardubice 

 

 

Michal Kuna 

 

 

Strana -89- 

 

Tab. 23  -Z) 

 KJD KEtr KEb KC 

363 1.20107 1.23085 1.37114 2.027 

380 1.20008 1.29433 1.52624 2.37071 

 

Tab. 24  -CT) 

 KJD KEtr KEb KC 

363 1.12797 1.10423 1.39134 1.73297 

380 1.15343 1.11312 1.59265 2.04481 

 

 
Obr. 96  Nk (1. TK, CT-Z) a (2. TK, Z-CT) 
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Tab. 25  -Z) 

 KJD KEtr KEb KC 

363 1.10358 1.30917 1.58336 2.28761 

380 1.09322 1.44096 1.72387 2.71559 

 

Tab. 26  -CT) 

 KJD KEtr KEb KC 

363 1.03623 1.07771 1.30597 1.45844 

380 1.04892 1.11087 1.65364 1.92686 

 

 
Obr. 97  -Z) a (2. TK, Z-CT) 
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9.5   

Tab. 27  -Z) 

    

       

 [min] [min] [kW.h] [kW.h] [kW.h] [kW.h] 

150 29.19 21.15 396.43 364.99 300.34 251.32 

151 29.44 21.36 386.95 363.71 291.77 250.46 

362 29.54 21.64 373.13 340.90 285.36 252.47 

363 29.39 22.88 374.23 286.88 286.32 162.51 

380 28.74 20.75 421.18 372.44 325.57 253.55 

 

Tab. 28  -CT) 

    

       

 [min] [min] [kW.h] [kW.h] [kW.h] [kW.h] 

150 27.56 21.33 685.03 696.71 267.28 218.53 

151 27.78 21.57 683.82 690.66 267.43 211.69 

362 27.92 21.95 671.23 656.01 268.51 202.18 

363 27.71 22.79 669.96 608.87 267.17 162.36 

380 27.19 20.73 681.54 704.35 268.54 253.06 

 

Tab. 29  -Z) 

    

       

 [min] [min] [kW.h] [kW.h] [kW.h] [kW.h] 

150 28.49 20.19 329.67 295.57 246.44 187.03 

151 28.63 19.82 324.59 362.72 241.98 264.79 

362 28.76 20.50 308.91 275.91 231.98 188.31 

363 28.64 22.12 307.78 216.36 231.12 109.96 

380 28.14 19.38 343.80 361.90 257.45 268.24 

 

Tab. 30  -CT) 

    

       

 [min] [min] [kW.h] [kW.h] [kW.h] [kW.h] 

150 27.09 20.25 545.55 588.37 203.85 184.73 

151 27.23 19.99 544.38 622.71 203.62 220.49 

362 27.34 20.75 533.50 539.68 205.66 156.39 

363 27.22 22.04 532.79 478.67 205.46 109.82 

380 26.79 19.31 544.56 631.97 212.06 267.34 
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Tab. 31  -Z) 

    

       

 [min] [min] [kW.h] [kW.h] [kW.h] [kW.h] 

150 27.58 19.63 207.53 209.97 138.58 107.23 

151 27.65 19.13 204.99 254.06 137.46 147.82 

362 27.73 19.77 202.25 187.09 142.35 105.59 

363 27.68 21.48 204.01 139.92 143.63 61.52 

380 27.40 18.94 206.09 246.41 142.07 160.85 

 

Tab. 32   TK, Z-CT) 

    

       

 [min] [min] [kW.h] [kW.h] [kW.h] [kW.h] 

150 26.51 19.53 343.14 390.00 118.27 103.59 

151 26.57 19.07 343.62 426.20 118.91 147.83 

362 26.62 19.72 328.89 363.30 115.56 105.82 

363 26.56 21.41 329.25 304.92 115.92 61.38 

380 26.37 18.79 335.68 405.18 119.30 150.72 

 

Tab. 33  -Z) 

  energie  

       

 [min] [min] [kW.h] [kW.h] [kW.h] [kW.h] 

363 31.08 24.83 567.049 436.147 464.114 291.865 

380 29.64 23.05 665.22 508.461 517.227 292.619 

 

Tab. 34  hodnoty -CT) 

    

       

 [min] [min] [kW.h] [kW.h] [kW.h] [kW.h] 

363 29.83 26.01 1046.96 937.83 366.264 222.93 

380 28.20 23.27 1172.48 1053.29 484.892 291.908 
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Tab. 35  -Z) 

    

       

 [min] [min] [kW.h] [kW.h] [kW.h] [kW.h] 

363 33.71 30.22 522.607 361.032 347.556 144.805 

380 32.17 28.80 591.146 379.469 378.436 144.859 

 

Tab. 36  -CT) 

    

       

 [min] [min] [kW.h] [kW.h] [kW.h] [kW.h] 

363 31.98 30.82 1024.46 944.855 210.024 145.762 

380 30.82 29.15 1078.49 967.883 265.145 144.945 

 

 


