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Computer Programs for Industrial Ventilation Design (Part 1)
—Natural Ventilation—

Toshiaki Nishioka
Abstract

Two computer programs for calculations of natural ventilation of factories involving hot processes
are carried out. The one performs calculations of the necessary ratio of openings, temperature rise and
selection of type of monitor roof for various given conditions. The results will aid the designer in
determining the type of structure and materials of the buildings. The other calculates the rate of
ventilation and the temperature rise of a given building.

The methods used are the ones described in “Ventilation Design” published by the Architectural
Institute of Japan. A set of nonlinear equations is solved by the regula falsi method.
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K=6. 4Kcal/h+°C-m? 1 1 5.0 0.157 51643.12 30.08 15.04 15.04
- % g gg 8% 41608.55 22.10 11.05° 11.05
S o fg . . 34425.79 16.92 8.46 8.46
thkE i i 8.0 0219 2902560 13.33 6.67 6.67
o e o . . 2481364 10.74 5. .
B : M=0.6 é ? 1g.8 0.309 21433.52 8.79 4.% 2%
-, ) . 0.157 51643.12 33.75 16.88 16.88
(BETE ¥ 1E%) 2 2 6.0 0.188 41608.55 24.80 12.40 12.40
. 2 3 7.0 0.219 34425.79 18.99 9.49 9.49
PR 2t 1 W=200Kcal/h+m3 2 4 8.0 0.249 29025.60 14.96 7.48 7.48
g 2 188 8.279 24813.64 12.05 6.02 6.02
g N . . “
(i@*f‘ﬁ 1m? _:Lfi D 0){@) 309 21433.52 9.87 4.93 4.93
F— 4 BMUEERL  DERRDEHE
CALCULUS OF VENTILATION RATE
MONITOR TYPE %% HT
WOP  WANGL  WSPED DTEMT  TEMPE PM ROVNT  WOP1=15.04 WOP2=15.04 WOP3=30.08
1 0 2.0 3.1 35.2  —0.096 368.72 88055. 4 4280.0 2-92178.9
1 0 3.0 2.6 34.4  —0.162 504.90 126224.1 —38204.3 —88005.7
1 0 5.0 1.8 33.0  —0.327 807.68 201920.8 —86771.9 —114997.5
1 45 2.0 2.7 34.5  —0.135 412.37 81838.6 21022.3 —103092.1
1 45 3.0 2.6 3.3 —0.265 473.27 118317.2 ~-8690.6 —109423.0
1 45 5.0 1.8 33.0  —0.639 760.53 190132.7 —54128.0 —135876.6
1 90 2.0 3.6 36.0  —0.151 316.93 39729.3 39729.3 ~79231.4
1 90 3.0 3.2 35.4  —0.283 353.07 44115.2 44115.2 —88268.1
1 90 5.0 3.6 36.0  —0.644 300.46 37456.4 37456.4 —75114.1
WOP  WANGL  WSPED DTEMP  TEMPE PM ROVNT  WOPL=11.05 WOP2=11.05 WOP3=22.10
2 0 2.0 3.8 36.3  —0.102 300. 39 65378.5 9943.4 —75097.9
2 0 3.0 3.4 35.7  —0.174 375.04 93760.4 —24436.0 —69191.9
2 0 5.0 2.4 33.9  —0.338 595.71 148926.7 ~—62347.7 —86572.3
2 45 2.0 3.4 35.7  —0.146 327.97 61594.8 20426.3 —81991.6
2 45 3.0 3.3 35.4  —0.268 352.91 87173.4 1283.5 —88228.7
2 45 5.0 2.4 34.0  —0.650 561.18 140295.9 ~37553.9 —102562.6
2 90 2.0 4.3 37.2  —0.159 250.43 31309.0 31309.0 —62607.9
2 90 3.0 4.0 3.7  —0.292 275.78 34554,7 34554.7 —68945.0
2 9 5.0 4.4 37.4  —0.654 240.90 30140.9 30140.9 —60224.6
WOP  WANGL  WSPED DTEMP  TEMPE PM ROVNT  WOPL= 8.46 WOP2= 8.46 WOP3=16.92
3 0 2.0 4.4 37.3  —0.110 248.30 50791.7 11467.5 —62075.5
3 0 3.0 4.2 37.0  —0.186 290.06 72515.2 -15709.4 —56773.8
3 0 5.0 3.1 3.1 —0.352 458.35 114586.6 —46368. 4 —67988.7
3 45 2.0 4.1 36.9  —0.159 267.86 48318.6 18835.2 —66965. 1
3 45 3.0 3.9 36.5  —0.271 289.10 66959.2 5359.1 —72275.7
3 45 5.0 2.9 34.9  —0.659 431.22 107803.9 —27307.0 —80470.0
3 90 2.0 5.1 38.5  —0.169 206.58 25704.4 257044 —51645.2
3 90 3.0 1.8 3.1 —0.302 223.83 28084.7 28084.7 —55958. 4
3 90 5.0 5.2 38.7  —0.663 198.55 24818.2 24818.2 —49637.3
WOP  WANGL  WSPED DTEMP  TEMPE PM ROVNT  WOPL= 6.67 WOP2= 6.67 WOP3=13.33
4 0 2.0 5.1 38.5  —0.119 208.41 10679.6 11624.6 —52103.2
4 0 3.0 4.8 38.0  —0.194 230.14 57533.9 —10366.6 —47389.9
4 0 5:0 3.6 3.0 —0.362 362.34 90585. 1 —35738.0 ~54961.0
4 45 2.0 4.7 37.8  —0.168 221.47 38776.8 16573.1 —55368.5
4 45 3.0 4.5 37.5  —0.276 239.27 53048.5 6996.3 —59817.8
4 45 5.0 3.6 36.0  —0.670 341.17 85293.0 —20035.7 —~65425.2
4 90 2.0 5.9 39.8  —0.179 173.52 21643.8 21643.8 ~43380.3
4 90 3.0 5.6 39.3  —0.311 185.63 23217.5 23217.5 —46408. 1
4 90 5.0 6.0 39.9  —0.672 166.61 " 20819.5 20819.5 —41652.0
WOP  WANGL  WSPED DTEMP  TEMPE PM ROVNT  WOPL= 5.37 WOP2= 5.37 WOP3=10.74
5 0 2.0 5.8 39.7  —0.131 178.20 33362.2 11297.0 —44549.9
5 0 3.0 5.8 39.7  —0.206 187.17 46793.5 —5199.3 —41494.5
5 0 5.00 4.4 37.3  ~0.376 293.15 73288.6 —27865.1 —45611.7
5 45 . 2.0 5.4 39.1  —0.182 187.84 31991.2 15051.2 —46961.1
5 45 3.0 5.2 38.6  —0.284 202.74 43049.2 7759.3 —50684. 1
5 45 5.0 4.3 7.2 —0.683 276.09 69022.4 —14610.5 —54397.2
5 90 2.0 6.7 41,2 —0.190 148.23 18501.4 18501.4 —37057.8
5 90 3.0 6.4 0.7 —0.320 156.96 19544.0 19544.0 —39241.0
5 90 5.0 6.7 41,2 —0.681 142.27 17705.7 17705.7 —35568. 4
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