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Correlation Analysis for deriving Control Parameters in Vertical Shafts
by Design of Experiments
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ABSTRACT: It is the objective of the present study to conduct correlation analysis for deriving
control parameters in vertical shafts using the results obtain by the design of experiments in the
preceding research. The control parameters are categorized into objective parameters, derived
parameters, condition parameters, operation parameters, and sensing parameters. The maximum
pressure in the shaft should be sufficiently small in order to maintain exhaust hood performance.
The pressure variations between floors should also be minimized in order to maintain uniform
exhaust performance between floors and to save energy for excessive pressure drop in the shaft.
The standard deviation based on —4Pa is proposed as an objective parameter to control pressure
in shafts. The correlation equation has been obtained between the standard deviation and the
sensing parameters of outdoor temperature and the pressure at the top of the shaft.
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Fig. 1 Schematic pressure distributions in a
vertical shaft.
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Fig. 2 Parameters related to the pressure
control in a vertical shaft.



Table 1 Table 1 Results of the design of experiments by the preceding study.

Yerical shaft| Usage [Roof fan| Inlet loss Qut door Static pressure of vertical shaft{Pa) Exhaust aiflow(ChH)
size(m) () | (Hz) | coefficient | temperaturet’c) | Average | Minium | Masxium | glave) | gl=4) | PO | DPY) lverage] Miniurn |Masxium
1 0 09 [ o1 15 0537 [ 506 | 15 | 006 | 519] 513| 528
32 | 30 10 15 14 | 05 | 26 | 065 | 556 | 05 |-007 | GO5| 499| 514
100 30 42 |12 [ 70 [ 197 [ 861 | 1.1 |-024| 461] 452| 479
1 15 13 | 43 | 13 [ 192 [ 334 [ -43 |[-024 | B21| B11[ Ba2
0.45 40 | BO 10 30 05 | 50 | 32 |28 [ 457 | 50 |-036 | so4| 493] £30
100 0 19 | -08 | 42 [ 168 | 625 | 06 |-019 | 492] 483] 514
1 30 36 |-107 | 14 | 423 [ 425 [-107 |-058 | 528 B11] E70
43 | 70 10 0 17 | 71 | 22 |52 [ 402 [ 71 |-043 | B1g| B03| FEBB
100 15 03 | -71 | 5F | 446 | 625 | -71 |-060 | 488| 469| B3E
1 0 31 | 84 | 05 [ 304 [ 318 [ 84 |-047 | B20| B21] F49
a0 | 70 10 15 40 [-103 | 03 | 364 | 364 [-103]-0F5 | B32| B22| E6s
100 30 37 |-112 | 16 | 434 | 436 [-112]-064 | 523| Bog| FEB2
1 15 19 |04 | 30 [073 [ 609 [ 09 [-012] Bo2| 494] 523
0,55 a8 | 30 10 30 365 | 07 | 61 | 146 | 776 | 07 |-026 | 478| 472| 488
100 0 74 [ 62 | 84 | 072 [1161 ] 62 |-013] 445] 439] 461
1 30 29 | 68 | 02 [ 237 | 261 | 68 | 033 | 529| B23| F43
32 | BO 10 0 11 | 30 | 056 | 113 | 520 | 3.0 |-0,16 | 524| B20| K33
100 15 16 | 47 | 08 [ 187 | 308 | 47 |-027| B21| Bi16| 534
1 0 07 | -14 | 22 [112 [ 497 [ -14 [-025 | B10| ®03| 528
48 | B0 10 15 02 | =32 | 21 [ 173 | 465 | 32 |-035| B09| RO4| BI7
100 30 27 | 28 | 568 | 2980 | 740 | 28 |-0B2 | 474| 467 493
1 15 47 |[-112 | 00 [ 375 [ 382 [-112 |-056 | 533| B24| EBO
0.65 32 | 70 10 30 53 | -123 | 00 | 412 [ 432 [-123 |-061 | B535| B25| FEB3
100 0 52 [-104 | -15 | 501 | 323 [-103 | -04E | 545 | B38| FE68
1 30 02 | -14 | 12 086 | 435 | -14 |-016| Bi15| B12| B22
40 | 30 10 0 21 | 0oF | 26 | 058 [ 625 | 22 [-003] F06| 499] B23
100 15 37 1 18 | 49 | 099 | 794 | 18 [-019] 47s| 474] 485
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Fig. 3 Effect of hood usage rate on static
pressures in vertical shaft.
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Fig. 4 Effect of outdoor temperature on
static pressures in vertical shaft.
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Fig. 5 Effect of roof fan on static

pressures in vertical shaft.
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Fig. 6 Effect of inlet loss coefficient on
static pressures in vertical shaft.
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