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1. Nezarat H.R, Jalali S.M.E and Nazari M., “Airflow inside tunnel
boring machine: A numerical study and an experimental
verification” Journal of Mining and Environment, Volume 10, Issue 3,
summer 2019, page 623-632.
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PRESSION TOTALE en Pascal et Masse Volumique 1,2 kg/m?
TOTAL PRESSURE Pascal and Air Density 1,2 kg /m?

3400 «
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2800 <
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£
:

2200 +

2000 <

1800 +

1600 <

1400 <

1200 +

1000

800 +

600 «

400 <

200 «

74%

15 20 25 30 35 40 45 50 55 60 65
DEBIT en m?®/s
AIRFLOW m?3/sec

Angle -15° : 90 kW ; -12°: 90 kW ;-9°: 110 kW ; -6°: 132 kW ; -3°: 160 kW
Angle 0°: 160 kW : +3°:200 kW : +6° : 200 kW : +9° : 200 kW
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GIA SwedVent High Pressure Axial Mining- and Tunnelling Fan

Project:
Customer: 0

0

Quotation No:
Calculation ID:

-
AN\ swedvént

4xAVH100

21000
mm

50 Hz

n =2982 rpm

3

kW

Type

3

kw

Type

30°

55 kW

AVH100.55.2.8/50Hz

46°

110 kW

AVH100.110.2.8/50Hz

34°

75 kW

AVH100.75.2.8/50Hz

38°

75 kW

AVH100.75.2.8/50Hz

42°

90 kW

AVH100.90.2.8/50Hz

20,000
18,000
16,000
14,000
12,000

10,000 +

Total pressure (Pa)

8,000
6,000 +

4,000

5.0

10.0

15.0

Delivery (m3/s)

20.0

25.0 30.0
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GIA SwedVent High Pressure Axial Mining- and Tunnelling Fan

Project: 0 Quotation No:
Customer: 0 Calculation ID:
- 2710
SwedVent
Seemmome s s 5xAVH71. mm 50 Hz n = 2950 rpm
R kW Type B kW Type
32° 11 kW AVH71.11.2.8/50Hz 48° 30 kW AVH71.30.2.8/50Hz
36° 11 kW AVH71.11.2.8/50Hz 52° 30 kW AVH71.30.2.8/50Hz
40° 15 kW AVH71.15.2.8/50Hz 56° 30 kW AVH71.30.2.8/50Hz
44° 18.5 kW AVH71.18.2.8/50Hz 60° 37 kW AVH71.37.2.8/50Hz
14,000 t
12,000
10,000
& 8,000
e
3
"
3
<
Qo
2 6,000 |
-
4,000 +
2,000
qmi .
; 20 40 6.0 8.0 10.0 120 14.0 16.0 18.0

Delivery (m3/s)

[6:] LS @lgsls 10 LiKe (SoS 00k daseiin iomio —#-Y S

Yy




Sloghaw slass 4 glaiie gl s olal p (Golae slacaluw b col Glabiiai 3,
maigel gl abdl S plgiea SasS mhaw ;2 3550 sy (ol 50 el (gl ol b 5 S sS
L colb lahsians g, ,o Sl s pmSojlal s cunl S8 a5 p3Y 0gd o Sl 5 )lo
3 ol s end 6 Sesll bl slass cenl oad 5 pFoslal bl slaws 55 gsles slazlas
LoY] el oas 6 So5lal ahaie prbaw yad 4y Job Cond g jolgiy, dae

&b 55U @ azg b o] o pSejlail bla courdse izl 00,8 L ol glabaiiazz (bs; 50
LS‘)-.’ oY) Cﬁ‘ °5*‘s‘ um 4905 ‘\J}] LSL“")‘}.’." ;;‘.’9}3 P uf'-“ls 9 °)‘9-.’.° Skl
LA el i solaws ool by, 5l dubaias abolin ;o 19 e o (5 S0l

VAARE 5l 5 | GlendSil o laibinl dvwge lon b ,rcad She 6 uSojll jslaiea
Goles lacolus 5 coli Glahiiois (g, 3 wws se st ol o lubiel Lo olejle
@il yrexile VYO 5 a8 Jhad aS 590,50 woli slabaiions e, ,o [F ,0a] g oolixul
-diged bl loie 4y bl my S 50 9 (JS 3550 5 35 00 )lez 5 codiprnd (Golue Cad o
oolitul Ign e o Lawgio Glgie 4 his g opl oo Sk L8105 0 Ol )l
Sobe slaialus g ol glaabioiz i) 4 (5,0 paiged bl oo 51 oled V2T SS 05d 0

wl N
W =

4
|

Sl Glabhiios by, 4 (g I paige LG Jme -V-Y S

! British Standard Institute (BSI)



lgo Cc yuw Sl (6 503105l ooyl -V-F-Y
ax 5 0gb 0§ S ol miwol jl eolatul b Jgere jobo 4 e slalad jo lge Ceyu
5 bl Glaaise (it ol s byl ST Lulal s wi)ls ilise gl bl

el oadoals T o aslol

' Slopsine 9 (Slop giwsl —)-Y-F-¥
Olygs ey g dlcoye (505 w4 dsa b oye3 il 0 aS aies lailyy sl slagiwsly
m 0 O S A wiwd (5 led g0 slyls olKws pl il Tga e s b canlite ailg
e (e b b S s Sl ogon 05 (Byled 1) 0 (slye0 Slas rame (e 50 Gl
g AiS o attine ol glads e S A e leg yo |y ol (slay g0 slaws lawl a5 el

Hislo b eolSws () .[\‘]%5’!‘5@ Cawd 4 1) oBiws )]y50 ey cylo o o y90 dlawd s

Lov]as s o8 2 sl slacas jur s w503l ,s osles lons

" 5ol bl —Y-Y-F-¥
S Oliee 5 35800 S plez S (Al U e lge 05 > ()l sl o
s SeI 5 Sl slagisly ol SIS Sl Ign ol e pty (S o (03
S oo Cawd 15093 (gl ol &yl b slelase jo bagiwsly (pl Yeess .l ol sl
-0 Il glaz slml e @il Glo S e (Suo5 5o Syl JEI YL sl b )5 Larme o

.[&?]og&‘jﬁ Al g e VO L+ Cae s 00905 40 0594y Caf s (65

1 ..
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Abstract

The Tunnel Boring Machines (TBMs) have revolutionized the tunneling industry to
make the underground space safer, healthier, and more economical. To create a
healthy work environment for people and equipment, the quality and quantity of
airflow in TBMs should be sufficient to dilute gases, remove dust, and controlling the
temperature. The numerical study of airflow distribution has mainly been
concentrated on underground mines and road tunnels. Ventilation during the
construction of long tunnels, especially the ventilation of the TBMs has received less
attention. The two specific objectives of this research are first to study the airflow
pattern and decreased dead zones in the TBM, and secondly, analysis of pollution
concentrations from diesel locomotive and decreased pollutant volume to solve safety
and health problems. The effect of increasing airflow quantity in the blowing fan to the
dead zone volume and people breathing zone was studied. Several relevant scenarios
such as switching off the exhausting fan, setting up complete duct from backup system
to the mainframe area and the simultaneous effect of switching off the exhausting fan
and setting up complete duct have been studied to decrease the number of dead
zones and pollutant area. Modeling result shows that simultaneous use shutting down
the exhaust fan and setting up complete duct can optimized airflow distribution and
decrease dead zone and pollutant volume. The experimental measurements were
carried out on the Chamshir tunnel to validate the results of a 3D numerical model.

Keywords: Modeling, Ventilation System, Tunnel Boring Machine, Computational Fluid
Dynamics
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