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ABSTRACT

Carbon dioxide principally extinguishes fires by smothering, but an acceptable amount of extinguishing agent is
needed. To assure the performance of carbon dioxide systems in Korea, computer programs certified by NEMA are being
applied in system design. But the design errors can occur because the geometry of a model test facility is not the same as
that of the actual fire area. Since the discharge rate tends to vary considerably with the flow pattern in a pipe, an on-site
discharge test is necessary to ensure the performance of the system, especially with low pressure carbon dioxide. Techni-
cal standards for carbon dioxide systems do not give detailed guidelines for discharge tests at present. Based on compara-
tive analysis of standards and practical tests, this paper suggests a methodology for on-site discharge tests.

Keywords : Gaseous fire extinguishing systems, Carbon dioxide extinguishing systems, Performance test, Discharge test,
Door fan test
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Figure 1. A comparison of high and low pressure type.
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Table 1. Requirements for Discharge Test of Carbon Diox-
ide Extinguishing Systems

Code Content
NFPA 12 A full discharge test shall be performed on all
systems.
A discharge test for carbon dioxide is not
1SO 6183 mandatory, however, it is generally accepted

that a full discharge test best demonstrates all
aspects of system performance.

Table 2. Discharge Times for Total Flooding System of Car-
bon Dioxide Extinguishing System

Code Discharge times

Surface fires : 1 min

FPA 12 .
N Deep seat fire : 7 min (but the rate shall be
NFSC 106
1SO 6183 not less than that necessary to develop a
concentration of 30% in 2 min)
Low pressure system (surface fires) : max. 2
ISO 6183 | min (but max. 60 s pre-liquid vapour flow

time)
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Figure 3. Flow patterns of low pressure carbon dioxide.

Table 3. Pressure and Temperature of Carbon Dioxide Systems

Storage | Discharge | Discharge
tank piping nozzle
P T P T P
(Mpa) (') (Mpa) | (°C) | (Mpa)
High 1 5 g 20 5.17 16 | 2.07<
pressure
Low 2.09 -18 1.96 21| 1.03<
pressure
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Figure 4. A schematic diagram of process during discharge.
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Figure 5. Arrangement of data acquisition device.
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Figure 9. A result of discharge test in small fire area.
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Table 4. Code’s Measuring Point of CO, Concentration

Code Measuring points
NEMA .
2012-11 3 Points (0.1 H, 0.5 H, 0.9 H)
Minimum 3 points (0.1 H, 0.5 H, 0.9 H, one
FM 5600 at the highest hazard level)
1SO 6183 Minimum 3 points (one at the highest hazard
level)
Minimum 3 points (0.1 H, 0.5 H, 0.9 H, one
150 14520 at the highest hazard level)

Table 5. Measuring Points of CO, at On-site Test

Nuclear plants Measuring points
Susquehanna 0.3 H, 0.6 H, 0.89 H, 0.95 H
Peach bottom 05H

Watts bar #1 0.1 H. 0.45H, 0.76 H

Watts bar #2 0.1 H.0.41 H,0.75 H
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