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ABSTRACT

This study conducted Testing, Adjusting, and Balancing (TAB), which is a type of field performance evaluation experiment
of a zone smoke-control system, at a railway underground transit passage installed with a zone smoke- control system to find
problems and improvements for ensuring performance. TAB for the smoke control system was classified into several
procedures, such as design data review, duct leakage test, field measurement of the airflow rate, velocity of the fan and duct,
and a smoke test. Through the duct leakage test, the system leakage ratio was examined to prove the duct sealing. The
ilmprovement of the smoke control airflow problems due to the lack of fan static pressure loss was the secured performance.
The performance of the smoke control fan was secured by improvements of the smoke control airflow rate problems caused
by the loss of static pressure in the intake duct. The smoke test in the smoke control zone confirmed that the damper operating
schedule subject was influenced by natural wind or train wind.

Keywords : Duct leakage test, Smoke test, TAB (Testing Adjusting Balancing), Railway underground transit passage, Zone
Smoke control systems
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Figure 1. Ununiform flow in fan inlet (top) and system effect in
fan inlet (bottom).
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Figure 2. Zone smoke control zone of the underground transit
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Figure 3. Flow chart of zone smoke control system TAB.
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Table 1. Design Specification of Smoke Control Fan

3} - ubo A

b B Sy |

Volt
Status Type Quantity | Fan No. | Airflow (m*/h ) | Static Pressure (Pa) | Power Supply (Kw) (\;)) age
FSF-01(A,B zone) Air Foil 1 #8 SS 50,040 666 22 380
FEF-01(A,B zone) Air Foil 1 #8 SS 50,040 666 22 380
FSF-02(C,D,E zone) | Air Foil 1 #8 SS 50,040 706 22 380
FEF-02(C,D,E zone) | Air Foil 1 #8 SS 50,040 706 22 380

1-section

4-section

Figure 4. Leakage test section of zone smoke control system in

underground transit passage.
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SLR (%) = LR (m’/hr) = TSA (m’/hr) x 100 (1

where, SLR : System Leakage Ratio
LR : Leakage Ratio
TSA : Total System Airflow
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Table 2. System Leakage Ratio Criteria

System Leakage Ratio

Recommended Application

5~10%

Non-air Conditioned Ventilation Space

Not More Than 5%

CAV System, Smoke Control Duct
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Suppiementation
of Duct

Figure 5. Flow chart of duct leakage test.

Table 3. Criteria of Design Airflow Rate

Article 6 of the National Fire Safety Code 501

Vertical Distance

Design Airflow Criteria

Not More Than 2 m

More Than 45,000 m'/hr

Excess 2 m ~ Not More Than 2.5 m

More Than 50,000 m’/hr
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Table 4. Criteria of the Intake and Exhaust Duct Velocity

Status
Exhaust Fan
(FEF-01, FEF-02)

Supply Fan
(FSF-01, FSF-02)

Intake Duct Velocity | Exhaust Duct Velocity

Not More Than 15m/s |Not More Than 20m/s

Not More Than 20m/s | Not More Than 20m/s

Table 5. Plate Thickness of Exhaust Duct and Intake Duct

Excess Excess Excess
750 mm | 1,500 mm
Not More | 450 mm~
Duct Than Not More ~ ~ Excess
Size Not More | Not More | 2,250 mm
450 mm Than
Than Than
750 mm

1,500 mm | 2,250 mm

Steel Plate| More Than| More Than |More Than |More Than |More Than
Thick-Ness 0.8 mm

0.5 mm 0.6 mm 1.0 mm 1.2 mm
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Figure 6. The selection of smoke control zone.

Figure 7. Smoke bombs (1 minute/each) and anemometer.
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Table 6. System Leakage Rate and Ratio Measurement Results
. Permissibl
System (b) Test section Permissible ‘erl'111551 © System
(a) Total smoke L. L. (¢) Measurement . criteria of test
. permissible permissible criteria of . leakage rate
Status control airflow leakage section leakage .
3 leakage leakage system leakage . ratio (%)
rate(m'/hr) rate (I/s) rate (I/s) rate (1) rate ratio (%) rate ratio (%) (e=c/ax100)
1 (d=b/ax100)
1 Section
50,000 694 657 120 5 4.7 0.9
(A~B zone SA)
2 Section 50,000 694 648 130 5 47 0.9
(A~B zone EA) ’ ’ '
3 Section
50,000 694 677 140 5 4.9 1.0
(C~E zone SA) ’
4 Section
50,000 694 670 190 5 4.8 1.4
(C~E zone SA) ’
50000+ Table 7. Measurement Results of Smoke Control Fan’s Intake
Static Pressure Variation
E 50000
E Design Design Ist 2nd 3rd
§ 400001 Airflow(r/hr) Static | Measurement | Measurement | Measurement
t 1st measurment Status X . .
'_; 200004 Airflow( m/hr) Pressure Static Static Static
5 2nd measurment (Pa) | Pressure (Pa) | Pressure (Pa) | Pressure (Pa)
g Airflow(rre/hr)
e 200007 3rd measurment FSF - 01 666 1254 1333 1411
E 10000 Airflow( w/hr) (AB zone) ) , ,
FEF - 01
H £ == £ 666 691 867 931
FSF-01 FEF-01 FSF-02 FEF-02 (A,B zone)
smoke control zone's fan ESF - 02
Figure 9. Measurements of smoke control fan’s airflow rate. (C.DE zone) 706 o4l 45 882
FEF - 02
706 1,049 1,333 1,323
P prm— (CD,E zone)

— sz
S

Used the Duct(1500*500mm)
Uninstalled the furning vane

Opening ratio of Louver : 40% | Used the Duct(1500*700mm)

Installed the furning vane

Opening ratio of Louver = 70%

Figure 10. Improvements of duct and louver and installing the

turning vane in intake duct.
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Figure 11. Measurement results of smoke control fan’s intake
static pressure loss ratio.
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Figure 13. The measurement results of smoke control fan’s exhaust
duct velocity.

Figure 14. measurement of the duct size, intake and exhaust duct
velocity.
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Figure 16. The measurement of natural wind and train wind in
underground transit passage.
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Smoke control zone's Motor Fire Damper(M.F.D) operation schedule
h A zone’s MIED Bzone’s MF.D C zone’s MLFD D zone’s MLF.D E zone’s MFD Fan
an roo
Status room
a SA EA SA EA SA EA SA EA SA EA -
2
0 1]2 3 4 5 6 7|8 9 (10|11 (12|13 |14 |15 (16 |17 |18 (19|20 |21 |22| 23
o [x[ x> Jo o oo o x| === x| x| x|*|*|=x|=] =
o Tolo o [ [x | = [ [ [o]o == x| = [ |*[*|=]]=] =
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- | Oxxxxxxxxxx:‘.’xxxoo.x‘xxxoox
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Figure 17. C zone fire causes smoke completely exhaust within C o Tolo o x| =[x [ [ o e [ [l Tox [x o [ [x < [x < =
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zone (2nd Test). H
o [x[=x[*x [x [x =[x [x[x[x] x| =[x *[o[o[*[x x| x|o[o] =

Table 8. The Measurement of Natural Wind and Train Wind in Figure 18. Improvement of smoke  control zone's Motor Fire

Underground Transit Passage Damper(M.F.D) operation schedule.

Natural Wind Velocity (m/s)
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