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ABSTRACT

In South Korea, smoke control systems are designed according to the fire safety standards NFSC501 and NFSC 501A.
However, there is a problem in that the design values are incompatible when measuring the performance of the system after
the design construction for calculating the leakage crack area described in the standards. Therefore, we compared the
standards for smoke control systems from South Korea, Japan, and the United Kingdom. In South Korea, designs are
conducted uniformly according to the NFSC 501A Manual, but in Japan and the United Kingdom, designs consider smoke
temperature, duct loss, and fire floor air supply. Furthermore, they use larger values than in South Korea.
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Table 1. Comparison of Supply Pressure Standards of Domestic and Abroad

Korea® Japan® UK©
Pre;/s[lelilllzoeglon Pressurization Pressurization & Exhaust Pressurization, Depressurization
Pressurized Stairwell and lobby, Lobby only, Lobby, Stairwell, Evacuation Elevator, Stairwell, Evacuation Elevator, Refuge,
Space Stairwell Only, Evacuation Elevator lobby Fire Fighting Space Lift Shaft, Fire fighting Space
Differential Minimum Differential Pressure: 40 Fa . . . Minimum Differential Pressure:
. . Minimum Differential Pressure: 50 Pa
Pressure (Case of Installation Sprinkler: 12.5 Pa) 5010 FPa or £10%

Door Opening
Force

110 N

Less than 100 N

Less than 100 N

Airflow Criterion
.

Stairwell and lobby, Stair well only:|

More than 0.5 m/s

Looby or Living room where the

platform avoid: More than 0.7 m/s

Fire resistance performance walls, Fire
door compartment: v=2.7vVh
Non-Combustible material walls and
Fire Door compartment: v=33vh
Others: ’U:?).S\/E

v = Airflow of Opening m/s,

h = Height of Opening m

0.75~2 m/s
It defined differently according to Class.
(Class system is refer to page 15-60 of
BS EN 12101-6)

Air Leakage
Crack Area

See Article 12 of NFSC 501A
See Page 47 of NFSC 501A Manual:
Parallel leakage paths:

A= A+ Ayt
Series leakage paths:
A+ Ay+ ...

(A AP

— (vh—V)/7

A,= Leakage Area of Opening m?

v

h

= Airflow of Opening m/s
= Height of Opening m

v,= Exhausting Machinery Capacity m®/s

Parallel leakage paths:

A, = A+ Ayt .
Series leakage paths:

A+ Ay+ ..
A _ 1 2

(AP AP

Air Supply .

Air leakage: See page 45 of NFSC 501A
Manual

Supplementation: Door AreaxAirflow
The amount of air supply shall be the
sum of the leakage and Supplementation

The amount of air supply is sum of
Opening airflow amount and Crack
leakage amount

Opening airflow amount:

Q =ax04xvxh

Crack leakage amount:

0= VTN R T 4,

Q,=0.83x A, x P

Add 50% to the sum of all the leakage
as  Door, Exhaust
ventilator, Other Space Qg m®/s

Add 15% for Duct Loss Ratio to Crack

window, Elevator,

of Fire Floors door Qg, m®/s
Total Air Supply: Larger Value amond
Qg and Qg

Air Release

Vertical Route exhaust: Natural Exhaust,
Machinery Exhaust

Exhausting by Exhaust ventilator
Exhausting by Smoke control system

More than 240 m?/min

(Special Escape Stair Lobby and Route)
More than 360 m?®/min

(Using with Elevator Lobby)

Exhaust by machinery or Vertical shaft

Cg::ﬁ(lgrlgn NFSC 501A Manual Smoke control Manual, Design Guide BS EN 12101-6 Annex A~H
Others - Consider Temperature in case of fire Consider Duct Loss
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Figure 1. Cross-sectional diagram and floor plan of target construction.
Table 2. Outline of Target Construction
Division Contents
Floors Underground Floors: 4, Ground Floors: 37

Corridor-Ancillary Room door Area

1.1 m x 2.2 m (Width x Height) (Fire Door According to KS)

Ancillary Room-Stair Door Area

1.1 m x 2.2 m (Width x Height) (Fire Door According to KS)

Window Area (Smoke Ventilator)

1.0 m < 0.9 m (Width x Height)

Elevator Door Area

1.0 m x 21 m (Width x Height)

Pressurization Zone

Stairwell Lobby Only
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System Class

Example of Use

Class A System

For Means of Escape. Defend in Place

Class B System

For Means of Escape and Firefighting

Class C System

For Means of Escape by Simultaneous Evacuation

Class D System

For Means of Escape. Sleeping Risk

Class E System

For Means of Escape by Phased Evacuation

Class F System

Firefighting System and Means of Escape
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Table 4. Comparison the Air Supply Calculation Result of Each Countries

]

- AY

Korea Japan UK
1) Calculation of Leakage Crack 1) Calculation of Opening Velocity | 1) Calculation of Leakage Crack
Area 2) Calculation of Leakage Crack Area
2) Calculation of Air Leakage Area 2) Calculation of Leakage Amount
Calculation Amount 3) Calculation of Opening Leakage of each Space
Procedure 3) Calculation of Supplementation 4) Calculation of Crack Leakage 3) Total Air supply is add 50%
Amount amount to Sum of all Leakage Amount
4) Total Air Supply is Sum of 5) Total Air supply is Sum of
Air Leakage and Opening Leakage and Crack
Supplementation Amount Leakage Amount
*  When the Calculation of *  When the Calculation of * Add 50% considering Duct
Leakage Crack Area, it is Opening Velocity, Check the loss Rate
Different Fire Door by KS wall Material *  When the Calculation of
. . Standards and Parallel, Series ¢ The Smoke Temperature must Leakage crack area, check
Consideration . . . .
Leakage Paths. be Determined Appropriately in Series, parallel path
*  When the Calculation of Order to Obtain the Density
Supplementation, Check the Value when Calculating the
Airflow Crack Leakage Amount.
Two Formulas are used to Since the Density Value is Depending | After Calculating the Amount of
Problem Calculate the Leakage Crack Area, | on the Smoke Temperature, it is Air Supply, 50% is Added
but the Formulas other than Fire Necessary to have a Clear value Considering the Duct Loss Rate,
Doors are Difficult to Calculate. Regarding the Smoke Temperature Resulting in a Large Value.
Calculati ) ) ,
@ ewation 13.63 m®/s 7.48 m®/s 13.29 m*/s
Value
A,=n X A, (15) A& AFE9 FEHU 729 HEd AV RS &
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