14 PUSH-ROD SYSTEM CHAPTER 01 - APPLICATIONS

Push-rod system for rail ventilation
Rail mounting configuration

— Rail ventilation with EWA power drive and LZG located on the rail mounting.

Ventilation flaps arranged across a surface - Up to 40 flaps down the length of each rail

area (several individual or one continuous mounting, depending on flaps weight.

flap) can be operated by one drive unit - Up to 1500 Nm of drive power can be fed into
on each side. On the rail mountings, the system.

LZG gear units are connected to the drive - Load ratings of up to 16000 N per rack unit,
unit by means of a connecting shaft and longer strokes or higher load ratings

(1 1/4" tube - 2" tube DIN EN 10255). available on request.

- LZG gear units with various rack heights (Hzd).
The racks move the pull-push rod along
the rail mounting and the flap push bar
are located on this rod. It is these push
bar that actuate the flaps.
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CHAPTER 01 - APPLICATIONS PUSH-ROD SYSTEM 15
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16 PUSH-ROD SYSTEM CHAPTER 01 - APPLICATIONS

Push-rod system for rail ventilation
Support mounting

— Rail ventilation with EWA power drive and LZG mounted on support.

Ventilation flaps arranged across a surface - Up to 40 flaps down the length of each rail

area (several individual or one continuous mounting, depending on flaps weight.
flaps) can be operated by one drive unit - Up to 1500 Nm of drive power can be fed into
on each side. On the rail mountings, the system.
LZG gear units are connected to the drive - Load ratings of up to 16000 N per rack unit,
unit by means of a connecting shaft and longer strokes or higher load ratings
(1 1/4" tube - 2" tube DIN EN 10255). available on request.

- Available for all commonly used support
These racks move the pull-push rod dimensions and assembly kits.
along the length of the rail mounting - LZG gear unit with various rack strokes (Hzd).

to which the push bar on the flap are
located. It is these push bar that actuate
the flaps.
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CHAPTER 01 - APPLICATIONS PUSH-ROD SYSTEM 17
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CHAPTER 01 - APPLICATIONS

RAIL VENTILATIO

Selection tables for rail ventilation

General notes

The following tables contain a sub-set of the roof systems
available on the market. If you are unable on our tables
to find the ventilation flaps or system dimensions you are
planning to use in your project, we will be pleased to help
you work out which types of LZG and EWA you require for
an optimum drive system configuration.

In our applications table, you can establish whether your
project needs our LZG 20 with 5500 N or 10000 N, or even
the LZG 24 with 13000 N and 16000 N.

The torque required for the LZG is based on the linear load
rating of the rack. Loadings applied by push bars are not
taken into account here, and must be dissipated by the rail
mounting on the building structure. The figures in these
tables are non-binding.

STANDARDS

The table calculations are based on the German greenhouse
standard DIN EN 13031-1 : 2003-09 greenhouse dimensions
and construction - part 1: Culture greenhouses. This was
based on the German edition EN 13031 - 1 : 2001.
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BASICS

These tables can be used for projects involving the following
dimensions:

— Greenhouse widths (flap width) of 3.20 to 4.80 m.

— The roof angle a is 22°-25°.

— The glass thickness is 4 mm (10 kg/m?).

— The ‘gutter height’ up to top edge of rail mounting (Tr) is
150-180 mm.

— The rack height (Hzd) may be 11-60 mm.

— Calculation of the required stroke H presupposes that the
opening angle of the window flaps is twice as large as the
angle of roof inclination.

— An LZG needs approx. 70 Nm of input torque at a load

of 10000 N.

INSECT PROTECTION

For applications with insect protection, the details for venti-
lation flaps reduce due to their increased weight. With insect
protection weighing 1800 g per linear metre, the value for the
flaps must be reduced as follows:

— With panel width of 3.20 m - 25%
— For all other panel widths - 20%

Note:

— We are always delighted to advise you on configuration
questions.
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20 RAIL VENTILATION CHAPTER 01 - APPLICATIONS

Rail ventilation flap width 3.20 m

Individual pane widths br = 1000-1500 m

— Glass 4 mm
— Roof angle o = 22°-25°
— Gutter height Tr = 150-180 mm
= Gable height, roof height HG = 820-850 mm Instructions: After choosing a pane dimension, you determine the maximum
— Rack stroke = 650-670 mm number of flaps per LZG rack. Then, based on the drive torque of the EWA power
— Revolutions = 19.7-20.3 (PAR 06, Chapter [El) drive, you calculate the total number of possible flaps.
I ) e L
Panes Pane dimensions [mm] LZG (N] rack & pinion unit EWA power drives (Nm)
Number [units]
ar br
2 x 1000 «x 825 34 40 - - 45 81 135 225 315 405 540 810 1080 1350
3 x 1000 «x 825 23 38 40 = 30 54 90 150 210 270 360 540 720 900
4 x 1000 «x 825 17 31 40 - 23 41 68 113 158 203 270 405 540 675
2 x 1000 «x 1000 25 38 40 = 33 59 99 164 230 296 394 591 788 985
3 x 1000 «x 1000 17 30 39 - 22 39 66 109 153 197 262 393 524 655
4 x 1000 «x 1000 12 23 30 37 16 30 49 82 15 148 197 296 394 493
2 x 1125 «x 825 30 40 = = 40 72 120 200 281 361 481 722 962 1203
3 x 1125 «x 825 20 37 40 - 27 48 80 134 187 241 321 482 642 803
4 x 1125 x 825 15 28 36 = 20 36 60 100 140 180 240 360 480 600
2 x 125 x 1000 22 38 40 - 29 53 88 146 204 263 350 525 700 875
3 x 1125 x 1000 15 27 g5 = 19 85 58 97 136 175 233 350 466 583
4 x 125 x 1000 11 20 26 32 15 26 44 73 102 131 175 263 350 438
2 x 1250 «x 825 28 38 40 - 37 67 112 187 262 337 449 674 898 1123
3 x 1250 «x 825 19 34 40 - 25 45 75 125 174 224 299 449 598 748
4 x 1250  «x 825 14 26 34 = 19 34 56 93 131 168 224 336 448 560
2 x 1250  «x 1000 21 38 40 - 27 49 82 137 192 247 329 494 658 823
3 x 1250 «x 1000 14 25 33 40 18 88 55 92 128 165 220 330 440 550
4 x 1250 «x 1000 10 19 25 30 14 25 41 68 96 123 164 246 328 410
2 x 1500  «x 825 23 38 40 - 31 55 92 153 214 275 366 549 732 915
3 x 1500  «x 825 15 28 36 = 20 36 61 101 142 182 243 365 486 608
2 x 1500  «x 1000 17 31 40 - 22 40 67 111 156 200 267 401 534 668
3 x 1500  «x 1000 11 20 26 32 15 27 45 74 104 134 178 267 356 445

The number of flaps in the tables is only intended as a guide. This number depends on assembly, mounting, current values etc.
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CHAPTER 01 - APPLICATIONS RAIL VENTILATION 21

Rail ventilation flap width 4 m

Individual pane widths br = 1000-1670 m

— Glass 4 mm

— Roof angle o = 22°-25°

— Gutter height Tr = 150-180 mm

= Gable height, roof height HG = 980-1010 mm Instructions: After choosing a pane dimension, you determine the maximum

—> Rack stroke = 780-800 mm number of flaps per LZG rack. Then, based on the drive torque of the EWA power

— Revolutions = 23,6-24,2 (PAR 06, Chapter [El) drive, you calculate the total number of possible flaps.

Panes Pane dimensions [mm] LZG (N) rack & pinion unit EWA power drives (Nm)
Number [units]

ar br
4 x 1000 x 1000 14 25 32 = 19 33 56 93 130 167 223 335 446 558
2 x 1000 «x 1200 20 30 39 = 27 49 82 137 192 247 329 494 658 823
3 x 1000 «x 1200 13 25 32 39 18 &3 55 92 128 165 220 330 440 550
4 x 1000 «x 1200 10 18 23 28 14 25 41 68 96 123 164 246 328 410
4 x 1125 x 1000 12 22 28 34 16 30 49 82 115 148 197 296 394 493
2 x 1125 x 1200 18 30 39 - 24 44 73 122 170 219 292 438 584 730
3 x 125  x 1200 12 22 28 34 16 29 49 81 113 146 194 291 388 485
4 x 125  x 1200 9 16 21 26 12 22 37 61 85 110 146 219 292 365
4 x 1250 «x 1000 " 20 26 32 15 27 45 75 104 134 179 269 358 448
2 x 1250 x 1200 16 30 39 - 22 39 66 109 153 197 262 393 524 655
3 x 1250 «x 1200 1" 20 26 32 15 26 44 73 102 131 175 263 350 438
4 x 1250  «x 1200 8 15 20 25 1 20 33 59 76 98 131 197 262 328
2 x 1250  «x 1400 12 23 34 = 17 31 51 85 119 153 204 306 408 510
3 x 1250 x 1400 8 15 22 27 11 20 34 56 79 101 135 203 270 338
4 x 1250 x 1400 6 11 14 17 9 15 26 43 60 77 102 153 204 255
3 x 1500 x 1000 12 22 28 34 17 30 50 83 117 150 200 300 400 500
2 x 1500 «x 1200 13 25 32 39 18 33 55 92 129 166 221 332 442 553
3 x 1500 «x 1200 9 16 21 26 12 22 37 61 86 110 147 221 294 368
2 x 1500  «x 1400 10 19 25 31 14 25 42 70 99 127 169 254 338 423
3 x 1500  «x 1400 7 12 16 20 9 17 28 47 65 84 112 168 224 280
1 x 1600 «x 1400 20 30 39 - 27 48 80 133 186 239 319 479 638 798
2 x 1600 «x 1400 10 18 23 28 13 24 40 67 93 120 160 240 320 400
3 x 1600  «x 1400 6 12 16 20 9 16 27 4b 62 80 106 159 212 265
1 x 1600  «x 1500 17 30 39 - 23 42 70 117 163 210 280 420 560 700
2 x 1600  «x 1500 8 16 21 26 12 21 35 58 82 105 140 210 280 350
3 x 1600 x 1500 5 10 13 16 8 14 23 39 54 70 93 140 186 233
1 x 1670 x 1400 18 30 39 - 21 38 b4 106 149 191 255 383 510 638
2 x 1670 x 1400 9 17 22 27 " 19 32 33 75 96 128 192 256 320
1 x 1670 x 1500 16 30 39 = 19 34 56 94 131 169 225 338 450 563
2 x 1670 x 1500 8 15 19 23 9 17 28 47 66 85 113 170 226 283

The number of flaps in the tables is only intended as a guide. This number depends on assembly, mounting, current values etc.
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22 RAIL VENTILATION CHAPTER 01 - APPLICATIONS

Rail ventilation flap width 4.27 m

Individual pane widths br = 1000-1250 mm

- Table Part 1 of 2

— Glass 4 mm

— Roof angle o = 22°-25°

— Gutter height Tr = 150-180 mm

Rugable height, roof height HG = 1040-1070.mm Instructions: After choosing a pane dimension, you determine the maximum

— Rack stroke = 830-850 mm number of flaps per LZG rack. Then, based on the drive torque of the EWA power

- Revolutions = 25.2-25.8 (PAR 06, Chapter [El) drive, you calculate the total number of possible flaps.

EE Pane dimensions [mm] LZG (N) rack & pinion unit EWA power drives (Nm)
Number [units]

ar br
4 x 1000  x 1000 14 26 34 - 19 35 58 96 134 173 230 345 460 575
2 x 1000  x 1200 21 38 40 - 28 51 85 141 197 254 338 507 676 845
3 x 1000  x 1200 14 25 32 39 19 34 57 94 132 170 226 339 452 565
4 x 1000  x 1200 10 19 25 31 14 25 42 70 99 127 169 254 338 423
2 x 1000 «x 1400 16 28 36 - 22 39 66 109 153 197 262 393 524 655
3 x 1000  x 1400 11 20 26 32 15 26 4 73 102 131 175 263 350 438
4 x 1000  x 1400 8 15 19 23 11 20 33 55 76 98 131 197 262 328
4 x 1125 x 1000 13 23 30 37 17 31 52 86 121 155 207 311 414 518
2 x 1125 x 1200 19 28 36 - 25 45 76 126 177 227 303 455 606 758
3 x 1125 x 1200 12 23 30 37 17 30 51 84 118 152 202 303 404 505
4 x 1125 x 1200 9 17 22 27 13 23 38 63 88 113 151 227 302 378
2 x 1125 x 1400 14 26 34 - 19 35 58 97 136 175 233 350 466 583
3 x 1125 x 1400 9 17 22 27 13 23 39 65 91 117 156 234 312 390
4 x 1125 x 1400 7 13 17 21 10 17 29 48 68 87 116 174 232 290
4 x 1250  x 1000 11 21 27 33 16 28 47 78 109 140 186 279 372 465
2 x 1250  x 1200 17 28 36 - 23 41 69 114 160 206 274 411 548 685
3 x 1250  x 1200 11 20 26 32 15 27 46 76 106 137 182 273 364 455
4 x 1250  x 1200 8 15 20 25 11 21 34 57 80 103 137 206 274 343
2 x 1250 «x 1400 13 24 36 - 18 32 53 88 123 158 210 315 420 525
3 x 1250  x 1400 8 16 21 26 12 21 35 58 82 105 140 210 280 350
4 X 1250 X 1400 6 12 16 20 9 16 26 A 61 79 105 158 210 263
2 X 1250 X 1400 12 22 29 36 17 30 50 83 116 149 198 297 396 495
3 x 1250  x 1400 8 15 20 25 11 20 33 55 77 99 132 198 264 330
4 x 1250  x 1400 6 11 14 17 8 15 25 41 58 74 99 149 198 248
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CHAPTER 01 - APPLICATIONS RAIL VENTILATION 23

Rail ventilation flap width 4.27 m

Individual pane widths br = 1500-1670 mm

- Table Part 2 of 2

Flap Number of flaps per LZG (line) Number of flaps per EWA (surface)

Panes Pane dimensions [mm] LZG (N) rack & pinion unit EWA power drives (Nm)

Number [units]

ar br dr
2 x 1500  x 1200 14 26 24 30 19 34 57 95 132 170 227 341 454 568
3 x 1500  x 1200 9 17 22 27 13 23 38 63 88 113 151 227 302 378
2 x 1500  x 1400 11 20 26 32 15 27 45 74 104 134 178 267 356 445
3 x 1500  x 1400 7 13 17 21 10 18 30 49 69 89 118 177 236 295
2 x 1600 x 1200 13 24 31 38 18 & 54 90 127 163 217 326 434 543
x 1600 x 1200 9 16 21 26 12 22 36 60 84 108 144 216 288 360
1 x 1600  «x 1400 20 28 36 = 27 49 82 137 191 246 328 492 656 820
2 x 1600 x 1400 10 18 23 28 14 25 41 68 96 123 164 246 328 410
3 x 1600 x 1400 6 12 16 20 9 16 27 45 64 82 109 164 218 273
1 x 1600 x 1500 18 28 36 44 24 44 73 122 1717 220 293 440 586 733
2 x 1600 x 1500 9 16 21 26 12 22 37 61 86 110 147 221 294 368
3 x 1600 x 1500 6 1 14 17 8 15 24 40 57 73 97 146 194 243
1 x 1670 X 1400 19 28 36 = 26 47 79 131 184 236 315 473 630 788
2 x 1670 x 1400 9 18 23 28 13 24 39 65 92 118 157 236 314 393
3 x 1670 x 1400 6 12 16 20 9 16 26 44 61 79 105 158 210 263
1 x 1670 x 1500 17 28 36 - 23 42 70 117 163 210 280 420 560 700
2 x 1670 x 1500 8 16 21 26 12 21 35 58 82 105 140 210 280 350
3 x 1670 «x 1500 o) 10 13 16 8 14 23 39 54 70 93 140 186 233

The number of flaps in the tables is only intended as a guide. This number depends on assembly, mounting, current values etc.
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24 RAIL VENTILATION CHAPTER 01 - APPLICATIONS

Rail ventilation flap width 4.80 m

Individual pane widths br = 1000-1250 mm

- Table Part 1 of 2

— Glass 4 mm
— Roof inclined angle a = 22°-25°
— Gutter height Tr = 150-180 mm
— Gable height, roof height H; = 1000-1020 mm Instructions: After choosing a pane dimension, you determine the maximum
— Lifting rack = 1000-1020 mm number of flaps per LZG rack. Then, based on the drive torque of the EWA power
— Revolutions =30.3-30.9 (PAR 06, Chapter ] drive, you calculate the total number of possible flaps.
I
Panes Pane dimensions [mm] LZG (N) rack & pinion unit EWA power drives (Nm)
Number [units]
ar br dr
2 x 1000 x 1200 22 40 40 - 30 55 91 152 213 274 365 548 730 913
3 x 1000 x 1200 15 25 32 39 20 36 61 101 142 182 243 365 486 608
4 x 1000  x 1200 11 20 26 32 15 27 46 76 106 137 182 273 364 455
2 x 1000  x 1400 17 30 32 39 24 42 71 118 165 212 283 425 566 708
3 x 1000 x 1400 11 21 27 33 16 28 47 78 110 141 188 282 376 470
4 x 1000  x 1400 8 16 21 26 12 21 35 59 82 106 141 212 282 353
4 x 1125 x 1000 13 25 32 39 18 33 55 91 128 164 219 329 438 548
2 x 1125 x 1200 20 36 40 - 27 49 82 136 191 245 327 491 654 818
3 x 1125 x 1200 13 24 31 38 18 33 54 90 127 163 217 326 434 543
4 x 1125 x 1200 10 18 23 28 14 24 41 68 95 122 163 245 326 408
2 x 1125 x 1400 15 25 32 39 21 38 63 105 146 188 251 377 502 628
3 x 1125 x 1400 10 19 25 31 14 25 42 70 97 125 167 251 334 418
4 X 1125 X 1400 7 14 18 22 10 19 31 52 73 94 125 188 250 313
4 x 1250 «x 1000 12 22 28 34 16 30 49 82 115 148 197 296 394 493
2 x 1250 «x 1200 18 32 40 - 25 4b 74 123 172 221 294 441 588 735
3 x 1250 «x 1200 12 22 28 34 16 30 49 82 115 148 197 296 394 493
4 x 1250 x 1200 9 16 21 26 12 22 37 61 86 110 147 221 294 368
2 x 1250 x 1400 14 25 32 39 19 34 57 95 132 170 227 341 454 568
3 x 1250 X 1400 9 17 22 27 13 23 38 63 88 113 151 227 302 378
4 x 1250  x 1400 7 13 17 21 9 17 28 47 66 8 113 170 226 283
2 x 1250  x 1500 12 23 30 37 17 30 50 8 117 151 201 302 402 503
3 x 1250 x 1500 8 15 20 25 1 20 34 56 78 101 134 201 268 335
4 x 1250 x 1500 6 11 15 18 8 15 25 42 58 75 100 150 200 250
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CHAPTER 01 - APPLICATIONS RAIL VENTILATION 25

Rail ventilation flap width 4.80 m

Individual pane widths br = 1500-1670 mm

- Table Part 2 of 2

Flap Number of flaps per LZG (line) Number of flaps per EWA (surface)

Panes Pane dimensions [mm] LZG (N) rack & pinion unit EWA power drives (Nm)

Number [units]

ar br dr

2 x 1500  x 1200 15 25 32 39 21 37 62 103 145 186 248 372 496 620
3 x 1500  x 1200 10 18 23 28 14 25 41 68 96 123 164 246 328 410
2 x 1500  x 1400 " 21 27 8 16 28 47 78 110 141 188 282 376 470
3 x 1500  «x 1400 7 14 18 22 10 19 31 52 73 94 125 188 250 313
2 x 1500  «x 1500 10 19 25 31 14 25 42 70 99 127 169 254 338 423
3 x 1500  «x 1500 7 12 16 20 9 17 28 47 65 84 112 168 224 280
2 x 1600 x 1200 19 34 40 = 26 47 78 129 181 233 310 465 620 775
3 x 1600 «x 1200 13 23 30 37 17 31 52 86 121 155 207 311 414 518
2 x 1600 x 1400 14 25 32 39 19 85 58 97 135 174 232 348 464 580
3 x 1600 x 1400 9 17 22 27 13 23 39 64 90 116 154 231 308 385
2 x 1600 x 1400 1 20 26 32 15 27 45 74 104 134 178 267 356 445
3 x 1600 x 1500 7 13 17 21 10 18 30 49 69 89 118 177 236 295
1 x 1600 «x 1500 19 34 40 = 26 47 79 131 184 236 315 473 630 788
2 x 1600 «x 1500 9 18 23 28 13 24 39 65 92 118 157 236 314 393
3 x 1600 «x 1500 6 12 16 20 9 16 26 44 61 79 105 158 210 263
1 x 1670 «x 1400 21 38 40 = 28 51 84 140 197 263 337 506 674 843
2 x 1670 «x 1400 10 19 25 31 14 25 42 70 99 127 169 254 338 423
3 x 1670 «x 1400 7 12 16 20 9 17 28 47 65 84 112 168 224 280
1 x 1670 x 1500 18 32 40 - 25 45 76 126 176 227 302 453 604 755
2 x 1670 x 1500 9 17 22 27 13 23 38 63 88 113 151 227 302 378
3 x 1670 x 1500 6 " 14 17 8 15 25 42 58 75 100 150 200 250

The number of flaps in the tables is only intended as a guide. This number depends on assembly, mounting, current values etc.
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26 PREFAB TUBES CHAPTER 01 - APPLICATIONS

Determining length of prefab tubes

Power drives Side mounting Side mounting Foot mounting
Zs [mm] Ys [mm] Ze [mml]
EWA 10 119,5 2855 2015
EWA 12 106,5 298,5 2015
EWA 14 103,0 302,5 2015
EWA 16 85,5 3225 201,5
Rack & pinion units Spacing Spacing
Xs [mm] Xy [mm]
LZG 20 70 114
LZG 24 90 134
Ke Lry1 X Ys Zs Lrz1 . Tube - Type A:

Drive system with support mounting

— Connection between EWA and LZG with
KKS 11/ KKS 15 for 1 1/4" + 2" tube

— Connecting LZG to LZG with tube type
C, SKS 66 or SKS 68 for 1 1/4" and 2"

— Couplings for other tube dimensions
available on request

& (EWA 10-14)

12 (EWA 16)

— Please contact us for the exact
calculation of the prefab tubes.

Lry1 /rz1 — Length of prefab tube for 0° [ — Length on right side
Xk — Spacing of chain coupling YS/ZS — Dimension to start of coupling B-side
Ly, — Length on left side (see p.11 chap. 5)
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ZF Lrz XK

Lg; — Length of prefab tube

Xk — Spacing of chain coupling

Z: — Dimension to start of coupling
B-side (see p.11 chap. 5]

%LRZ=LZ—ZF_XK

PREFAB TUBES 27

Tube - Type B:

Drive system with rail mounting

— Connection between EWA and LZG with
KKS 10 / KKS 14 for 1 1/4" + 2" tube

— Connecting LZG to LZG with tube type
C, SKS 66 or SKS 68 for 1 1/4" and 2"

— Couplings for other tube dimensions
available on request

LZG 20 LZG 24
LZ rail distance LRZ length LZ rail distance LRZ length
Prefab-tube with KKS Prefab-tube with KKS
4000 3685 4000 3665
4500 4185 4500 4165
5000 4685 5000 4665

Lgx — Length of prefab tube
Xs — Spacing of welded coupling
Ly — Spacing of LZG to LZG

%LRX=LX_XS_XS

— Our table of figures includes 3 mm of clearance between each shaft and the axial mounting of each

coupling!
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Tube - Type C:
LZG - LZG rack & pinion units

Connection with two LZG
Connection of LZG to LZG with SKS 66
and SKS 68 for 1 1/4" / 2" tube

— Couplings for other tube dimensions
available on request

LZG 20 LZG 24
LZ rail distance LRX length Prefab-tube LZ rail distance LRX length Prefab-tube
with SKS  without SKS with SKS  without SKS
4000 7860 7760 4000 7820 7720
4500 8860 8760 4500 8820 8720
5000 9860 9760 5000 9820 9720
3/0,118]

M6
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