[LTAhEEwTE $£3872/0-8 1987E 11 A)

219

b XA NVHKEOTFHIETE

PREDICTION CALCULATION OF CLIMATE IN ROAD TUNNEL

K B B =*. K H & Bg**
By Kunsou AMANQO and Yoshiaki MIZUTA

A numerical method for precalculation of temperature and humidity distributions along

air current in tunnel was established, in which sensible heat and material transfers from

rock to air current related to non-steady heat conduction in rock around the tunnel are

taken into consideration. Seasonal variations of surface climate were measured at the

entrances of Abo tunnel where investigation tunnel is under excavation. The original

temperatures and the thermal constants of rock along the tunnel were also investigated.
And prediction calculation has been carried out, being based on the investigation results

and assuming traffic conditions or the cases where sudden changes of surface climate

happen.

Keywords : underground climate, numerical prediction, non-steady phenomena,

evaporation
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Fig.1 Finite difference modelling.
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Nakanoyu side

Measured in 1983FY

K

Temperature ,

Measured in 1983FY
8,=277.5.13.2 sin(2n(t - 28)/ 365)

Specific humidity ,

2601

4 s 6 7 8 9 10 m on 1 2 3. 4
The months The months

Fig.4 Daily average temperatures and humidities measured.

.. 350 m s 850 m Table 1 The principal input data.
8oz 328 k B8o= 343 k
Section S o a Ag 84 Z1 Z2
o @ K (m2/s)  (/mesek) (K) (m) (®)
o ° 1-2 100 293.0 0.0083 3.66 325.3 1355 1357
2-3 200 313.5 0.0025 5.64 330.6 1357 1361
330 sor [ o 3-4 200 331.8 0.0097 5.64 334.0 1361 1364
4-5 200 344.8 0.0097 5.64 334.6 1384 1388
‘o ° ok 5-6 200 340.6 0.0009 5.64 331.2 1366 1368
. 6-T 300 331.0 0.0063 3.66 326.5 1368 1371
¢ t=128h +=2280 h 7-8 300 322.0 0.0063 3.66 322.0 1371 2
3 L0l ok 8-9 300 308. 0.0063 3.66 309.0 1372 1367
% 9-10 380 305.0 0.0063 3.66 307.0 1367 1359
- s00d 11-12 200 280.1 0.0063 3.66 294.3 1316 1319
12-13 200 286.2 0.0063 3.66 295.8 1319 1323
13-14 200 327.5 0.0025 5.64 296.8 1323 1327
. . . . 14-15 200 306.3 0.0063 3.66 203.0 1327 1331
J ol E 0 ot : 15-16 200 279.5 0.0009 3.66 290.1 133t 1335
tog (r/n) tog {r /e, 16-17 200 279.5  0.0003 3.66 1335 1339
17-18 300 279.5 0.0003 3.66 295.7 1339 1345
° 18-19 300 288.0 0.0063 3.66 209.8 1345 1351
° 9-20 380 207.0 0.0083 3.66  303.7 1351 1359
330
10-20 200 292.8  0.0063  3.66 - 1359 1559
. 20-21 210 282.3  0.0063  3.66 — 1559 1769
g' t=1608 b += 3008 h
§ 310
g 10
E /1'
300 B
8 -
° lt;g(r/n; ’ ° l;g (r/r.; : I q,;-
Fig.5 The examples of the rock temperature g 5T ®
distributions measured, ® " 'y
i l
FBAKE LT , 109 Fam
=1
Rz &M tog b/x, —-
6=277.63+12.0 sin [2 7(t —29)/365] -+~ (30) . , ,
£=0.0114—0.0101 sin [ ={(2 +242)/365] ! log r/a 2
0= 2122) emvemermeeereeeeeees (31) Fig.6 General variation of rock temperature distribution.
f=0.0114—0.0101 sin [ »(# —123)/365]
(123 EK365) woovveesennersenneeses (32) F=0.0143—0.0124 sin[x(t—123)/365]
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Table2 The values related to traffic.

Planned rate of flow. V (m3/s) 500 570
Number of total traffic per day 5100 6700
Number of total traffic per hour 213 280
Distribution ratio of large car (%) 27 30
Heat generated by traffic, am (J/mes) 164 226
Heat transfer coefficient. a (J/m2+s<k) 12.8 17.0
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Table 3 Natural ventilation pressures and corresponding flow

rates,

Pn (Pa) V (md/s)
Months -

Nakanoyu Hirayu Nakanoyu Hirayu
4 80.0 47.8 7.2 59.7
S 54.3 8.1 63.6 36.8
6 37.8 0.4 53.0 5.4
7 32.2 -7.7 48.9 -23.9
8 41.8 4.8 55.8 18.9
9 67.8 33.0 70.9 49.5
10 96.5 67.6 84.9 70.9
1 124 98.1 96.2 85.5
12 142 76.8 103 75.6
1 146 124 104 96.2
2 135 111 100 90.8
3 110 80.8 90.6 7.6
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