Pile Work Cycle

all energy values in J

Reference Setup Improved, partially di Setup
lifting half | Towering half lifting half Towering half
used (1) or removed used (1) or used (1) or
removed (0) |E_inv _|E_inv+ |E_inv- [E_impl |E_impl+ |E_impl- |c_half|(0) E_inv_|E inv+ |E inv- |E impl |E_impl+|E_impl- c_half removed (0) inv_|E_inv+ |E_inv-|E_impl |E impl|E impl-{c_h (0) |E_inv_|E_inv+ |E_inv- |E_impl |E_impl+ |E_impl
318800] 3188 0] 105320 1557 0] 1,55 202800 202800 4241 il 520] 4.01] 0 38100] 1514 104910[197900] 92990] 1, 7 7 -34045| _ 4655| 38700
310700[ 3107 0] 98551 0] 1,65 1 11600 -4058; X 460] 4,38 33400] _ 1950] 106700]222900[116200] O, 1319]-34240] _ 4100| 38340
328400 328 0] 10037 0] 1.7 7300 4027 4 820] 4 11000 7300] 48260 1. 2099[-34475| _4075| 38550
312400 312 0 4220] 1.7 0400 422 9 10] 4, 6900 6400 | 51510[ 1. 1670[-35998] 391 9910
314100[ 314 0 10 16 8100 E 7 70 4. 26822 327900 4800 | 46490[ 1, 2021 -32925| _ 4835| 37760
309400 309+ 0 5 2300 E 38 ¥ 4] 293300 4 9900[ 51010] 1, 67 3021 072] 34290
323800 3231 0] 1021 6 5600 E 756 X 1295600 3 1500] 46540 1, 27 -34584|  3826] 38410
317700] 317, o] 977 7. 80 7700 E 825 X 2] 285800 1 9600] 60010] 1. 12 -34407]_4209] 38610
306600 | 3066 0] 1074: 7. 64 8 8800 E 459 31 7]290100 7 5800] 41500] 1. 79 -34532|_4238| 38770
334100 3341 0] 1039 9 .72 7 5700 E 953 16 628] 268200| _ 1572| 93180|139200| 46020 1. 5558 1066 -35043| 3657 39600
N [l 1
¢ half average 1,66 4,16 1,49 2,58
s_c,halve 0,08 0,13 0,15] 0,11
C cycle [524174 C cycle [413866]R_cycle | 21,0[E_halfAARef[192001
cle| 22390 s_C,Cycle[ 34572|s R,cycle] 10,0|E_halfBRef | 49508|




Serial Truck-Loading Cycle

all energy values in J

Reference Setup

Improved, partially di Setup
Tifting haf Towering half liting hal
Used (1) or Tsed (1) or Used (1) or Tsed (1) or
removed (0) |E_inv_|E_inv+ |E_inv- |E_impl |E_impl+ |E_impl- |c_half|removed 0) |E inv |E_inv+ |E_inv- |E_impl |E_impl+|E_impl- removed (0) |E_inv_|E_inv+ |E_inv-_|E_impl |E_impl|E_impl-{c_half|removed (0) c_half
405200 | 405200 0]167550] 204800| 37250| 1,67 288000 | 288000 0] -39654] 5096 430890 430900 184510 [221400| 36890| 1,67 1
413500 | 413500 0]181220] 219000| 37780] 1,61 307400 | 307400 0| -35224] 8856 429857 429900 171610 [208400| 36790] 1,75]
382000 382000 0]169130] 205000| 35870] 1,59 279400 | 279400 0] -35407] 7593 419683]419800| __117| 159540[194500] 34960 1,8:
443600 | 443600 0[199770] 234800| 35030| 1,64 285400 | 285400 0| -37833] 6887 412883] 413000 117] 158910[194200] 35290 1,81
409500 | 409500 0]168990] 203800| 34810] 1,72 282200 | 282200 0] -35669] 9071 425773]425900] 17| 171390[207500] 36110 1,75
374700 374700 0154070 188400| 34330| 1,68 301300 301300 0] -33730] 10200 422791]422900] __109] 170180|205800] 35620| 1,75
422900 | 422900 0]183410] 218400| 34990] 1,67 300500 | 300500 0] -35070] 10480 410046] 410200 154| 157290[ 192800 35510 1,81
404200 | 404200 0[173910] 208900| 34990| 1,66 302800 | 302800 0] -33710] 11580 478640 478700 60| 209930[248800] 38870 1,61
416500 | 416500 0] 177860] 213000| 35140| 1,68 285100 | 285100 0] -33565] 9465 452785 452800 15] 187980223500 35520[ 1,75,
413700 413700 0]186610] 222200| 35590| 1,60 294400 | 294400 0] -31560] 11810 400325400400 75| 168940|208600] 39660 1,61 227306 | 228100 10620] 40500
N
c_half average 1,67 1,75
s_c,halve 0,03 0,06] .
C cycle 705569 [C cycle [687538]R cvele | 3.4]E_halfAARef[246928]
s_C.cycle| 17156 [s_C.Cycle| 26972]s R.cycle| 6,2|E_halfBRef |




Simultaneous Truck-Loading Cycle
all energy values in J

Reference Setup Improved, partially di: Setup.
lifting half lowering half lifting half lowering half
used (1) or used (T)or used (T)or used (T)or
removed (0) |E_inv |E_inv+ |E_inv- |E_impl |E_impl+ |E_impl- |c_half|removed (0)  |E inv |E_inv+ |E_inv- |E_impl |E_impl+ |E_impl- removed (0) |E_inv_|E_inv+ |E_inv- |E_impl |E_imph|E_impl-|c_half|removed (0) |E inv |E inv+ |E inv-_| E_impl+ | E_impl-
540600 | 540600 0[211390| 241100 29710 ,00 363900 | 363900 0| -33060| 15010 391600/ 391600 219730(249200| 29470 K 1]269500| 269500 12380| 50940
561200 561200 0]231790| 264900 33110( 1.88 359700 359700 0] -36300] 13150 388600 | 388600 220670(253700| 33030 , 1]255100| 255100 -34250( 11810| 46060
601100 601100 0[239870| 272800| 32930 97 376900 376900 0| -41060| 13000 410300 [ 410300 232290266600 3431 , 55500 355500 -3640| 22550| 26190
582000 582000 0]246430| 278100 31670| 1.88 382900 | 382900 0| -43220| 12050 380200 | 380200 211390/245400| 3401 . 48800 | 248800 -33010| 14800| 47810
586100 586100 0[220130| 263400| 43270 91 3891001 389100 0] -46730| 10590 365900 | 365900 205830239300 3347( , 76200 276200 -38080| 14540| 52620
581200 581200 0[218390| 278200| 59810 72 372100 372100 0| -38820| 14330 375000 375000 209030{244200| 3517( , 70500 270500 -38510| 11530| 50040
545000 545000 0]208740| 248500| 39760( 1.89 3514001 351400 0] -30060| 15480 340300 | 340300 193770219800 26030 , 73000 273000 -36190| 16440| 52630
536400 | 536400 0]212010| 243100 31090| 1,96 355600 | 355600 0] -27320] 13930 401300 [ 401300 45110{278900( 33790 P 48700| 248700 -32550| 14330| 46880
515000 515000 0[208890| 238000 29110 .93 352400 | 352400 0] -16920| 16880 426400 | 426400 267160[301400| 34240 P 263100 263100 -32200| 15960| 48160
573600 573600 0[200750| 268100 67350 71 352600 | 352600 0| -36120| 14640 407600 | 407600 239980(273800| 33820 .33 253800 253800 -34820| 15020| 49840
N
c_half average 1,93 1,33
s_c,halve 0,04 0,04
C cycle 927473 E_halfAAR:
s_C.cycle| 21356 [s Rcycle] — 4,0[E halfBRef |




Pallet-Lifting Cycle

all energy values in J

Reference Setup Improved, partially df Setup
Tifting haf Towering half liting hal jowering half
Used (1) o Used (1) or Used (1) or Used (1) or
removed (0) |E_inv_|E_inv+ |E_inv- |E_impl |E_impl+ |E_impl- |c_half|removed 0) |E inv |E_inv+ |E_inv- |E_impl |E_impl+|E_impl- removed (0) |E_inv_|E_inv+ |E_inv-|E_impl |E_impl|E_impl{c_half|removed (0) E_impl+ |E_impl- |c_half|

225070| 251700| 26630( 1,91 377800 377800

531100 531100 0 0] -61510] 16490 78000 514884 514900 16| 244280276100 31820] 1,67 T 16960| 73500
581000 581000 0]234550] 262700| 28150| 2,00 455300 455300 0] -59640] 18690 78330 499655 499700 45] 235740]272600] 36860] 1,61 1] 304789 306000 _1211]-59930| 19190[ 79120
577500 577500 0[243280] 274400] 31120 1,89 429000429000 0] -51070] 24110 75180 13032[ 513100 68| 244900{273700| 28800[ 1,70 1]307182] 307500 318|-57070| 22630[ 79700
577700 577700 0[246470] 277100] 30630 1,88 456700 456700 0] -573%0] 21410 78800 93865 | 493900 35| 224700[267300] 42600( 1,59 | _14690] 77110
584700 584700 0[239270] 277600 38330[ 1.85] 465200 465200 0| -54530] 23370 77900 13948[ 514000 52| 233160[277200] 44040[ 1,60 061075900
574300 574300 0]242850] 269900 27050[ 1 g' 514500| 514500 0] -60670] 23200 83870 04461 | 504500 9| 231890278500 46610] 1,55 | _23180[ 79380
556500 556500 0[237210] 261600[ 24390] 1,95| 457800 457800 0] -53860] 25420 79280 12253 512300 7| 243850]279200] 35350] 1,63 1290] 73580
561300 | 561300 0]235630] 263500| 27870| 1,93 435100[ 435100 0 -53130] 25050 78180 02949 503000 1] 234920[271000[ 36080 1.64 |_17690] 81400
556900 | 556900 0[233330] 261700] 28370 1,92 445500 445500 0] -56240] 25120 81360 496059 496100 1] 231930[271300[ 39370 1,60 7900[_77190[
545800 545800 0[237430] 264300] 26870 1,87 504200 504200 0| -54450] 23080 82530] 4 497810[ 497900 90| 231800{273300] 41500( 1,58 1 1
N 8
_half average 1,90 1,61
s_chaive 0,03 0,03
C cycle [1029716, C cycle ]794859]R cycle 22,8|E hallAARef[298091
s C.cycle| 32327, s_C.Cycle] 15664]s Rcycle| 39]




Pallet-Lowering Cycle

all energy values in J

Reference Setup Improved, partially d Setup
Tifting haf Towering half T liting hal jowering
used (T) or used (T)or used (T) or used (T)or
removed (0) |E_inv_|E_inv+ |E_inv- |E_impl |E_impl+ |E_impl- |c_half|removed 0) |E inv |E_inv+ |E_inv- |E_impl |E_impl+|E_impl- removed (0) |E_inv_|E_inv+ |E_inv- |E_impl |E_impk|E_impl-{c_half|removed (0) |E inv_|E inv+ |E inv-
383100 383100 0[126510] 135700] 9190 2,64 503600 503600 0[111650] 46550 158200 421777] 421800 23] 167630[181200] 13570| 2,17 304986309200
460400 | 460400 0[158330] 168800 10470 2,57 502300] 502300 0[-109170] 47330 156500 397037397100 63| 163300[177400] 14100[ 2,07 290145 292700
456800 | 456800 0[129530] 145000 15470] 2,85 483300[ 483300 0[-104820] 48580 153400 401509] 401600 91] 163100[176800] 13700[ 2,1 283761] 285800 ]
448800 448800 0[152632] 161900] _9268| 2,62 507000] 507000 0[-108250] 41850 150100 396427 | 396500 73] 168905[178600] 9695[ 2,1 272297 276500 52850] 1
4972001 497200 0[150880] 165400 14520 2,76 463300] 463300 0] -98590] 46410 145000 393953 394000 47] 163890[176600] 12710| 2,01 284154] 286400 62090
453700] 453700 0[161890] 168200] 6310 2,60 466400 466400 0] -92670] 49130 141800 390628390700 72| 161280[174300] 13020] 2,0 150100 289200] 13 59190
477100] 477100 0[155340] 166300] 10960] 2,69 473300[ 473300 0[-100030] 50470 150500 387828387900 72| 161250|175600] 14350| 2,0: 277603] 279100 48090
453600 453600 0[131120] 143200[ 12080 2,92 458100[ 458100 0] -95490] 49610 145100 398790 398800 10] 169907 [179600] 9693| 2,1 279820] 283300 47980] 1
450300 450300 0[140270] 148900| 8630 2,86 453900[ 453900 0] -96220] 47980 144200 391037391100 63] 165710[177300] 11590] 2,0 286522| 289400| 2878|-84160] 50840
480300 480300 0[159571] 169100] 9529 2,69 492100[ 492100 0] -97040] 56260 153300 0 1 1 0 1 10,50 286135| 288900 2765|-75200] 121700
N 9
_half average 2,73 2,09
s_chaive 0,13 0,03
C cycle ]646715]R cycle 31.4]E_halAARel]170449
s_C.Cycle] 21334]s R.cycle| 45
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