
WE WILL INSTALL two speed two SMOKE FANS EACH WITH CAPACITY OF 17,500 CFM .AS

FRESH AIR SHALL BE two speed two fresh air fan EACH with capacity of 16,000 CFM .AS

ALL THE FANS SHALL BE CONNECTED TO THE FLOW SWITCH OR FIRE ALARM SYSTEM AND
WILL RUN WHILE GETTING A SIGNAL FROM IT,IT CAN ALSO BE RUN MANUALLY WITH ON /

Design calculation sheet
Project no:

Subject:

Stairwell Pressurisation with some doors opened. Summer

Conditions : Fire Escape on :

Building Height :

Pressure Level :

1- Air volume required when all doors are closed :

Q = Volume of Air Required (m3

AE = Leakage Area from the space (m2

P = Pressure Differential =

) for Double Leaf Doors with or without Central Rebate

Although the effective leakage area is known, there are other leaks we are not aware of.
To account for these leaks, Q is increased by 50%, hence:

2- Air volume required when doors are opened :

Door Area =
Air Velocity Across Door

Minimum Number of Opened Doors = main escape doors + 10% of remaining straiwell doors

Open door area = Area of escape doors + 50% of the area of the other doors

3- Total Air Supplied by the fan :

Design calculation sheet
Project no:Subject: Date: Sheet no.:

Stairwell Pressurisation with some doors opened. Summer

QT = 10.9 m3

at 2500 fpm

Duct Length =

Friction Loss through duct:

Friction Loss

Total Static Pressure

=

70 m

= (Duct Length x 1.25 x 3.28 x f)

1.44 "

= (PD at Register + Friction Loss + Volume Damper)*30%= 0.20
=
=
=

Total Static Pressure on Fan

Total Fan Static Pressure

Relief Damper Sizing :

Air to be releived = Q2

Area of Pressure Relief

A = 1.83 m2

Since we are using two fans:

Air flow per Fan
@ 2500 fpm

Total Static Pressure on Fan = 415

Total Static Pressure on Fan =

=

=

2.40 "
6.1 mm
597 Pa

597 +

622 Pa =

25

2.5 " = 63.5 mm

+ 1.44 + 0.2

/ sec =

=>

23097 cfm

f =

2 of 2 Computed by:Checked by:

Approved by:

=

0.5 "/100 ft

10900 l/s

= 7.6 m3

A =

/sec

7.6

0.827 x 25½

= 11549 cfm =
Φ = 600 mm

+ 25

440 Pa = 1.7 "

5450 lps



MASS FLOW OF HOT GASES ( Mf ) CAN BE CALCULATED

TEMPERATURE RISE OF SMOKE LAYER ABOVE AMBIENT

CALCULATION OF MECHNICAL TYPE OF VENTILATION.

WE WILL INSTALL two speed two SMOKE FANS EACH 

FRESH AIR SHALL BE two speed two fresh air fan EACH 

WITH CAPACITY OF 21,000 CFM .AS SHOWN ON DRAWINGS.

with capacity of 19,000 CFM .AS SHOWN ON DRAWINGS.

ALL THE FANS SHALL BE CONNECTED TO THE FLOW  

 GETTING A SIGNAL FROM IT,IT CAN ALSO BE RUN MANUALLY 
 FLOW SWITCH OR FIRE ALARM SYSTEM AND WILL RUN WHILE 

 WITH ON / OFF SWITCH AT THE MAIN GATE OF THE

ALL FANS SHALL WORKING AT LOW SPEED AT LEAST 50% ALL TIME

SMOKE VENTILATION CALCULATION FOR CORRIDOR

FLOOR HIGHT = 4 m

AREA AF = 9 m2

PARAMETER = 14 m

Qf = 2700 KW

MASS FLOW OF HOT GASES ( Mf ) CAN BE CALCULATED

0.19 X P X Y^3/2

Mf = 0.19X 14X 2.5^3/2 = 10.51Kg / sec

TEMPERATURE RISE OF SMOKE LAYER ABOVE AMBIENT

ᶱ = Qf / ( Mf . Cp )

Cp = 1.01

ᶱ = 2700 / ( 10.51X 1.01 ) =

ᶱ = 254.35 K

CALCULATION OF MECHNICAL TYPE OF VENTILATION.

V = Mf. Tc / ( Po .To )

where :-

To = 303 K

Tc = To + ᶱ

Tc = 303+254.35

Tc = 557.35 K

V = (10.51X557.35) / ( 1.2 X 303 )

V = 16.11 m^3/sec

=35,000 cfm

WE WILL INSTALL two speed two SMOKE FANS EACH WITH CAPACITY OF 17,500 CFM .AS
SHOWN ON DRAWINGS.

FRESH AIR SHALL BE two speed two fresh air fan EACH with capacity of 16,000 CFM .AS
SHOWN ON DRAWINGS.

ALL THE FANS SHALL BE CONNECTED TO THE FLOW SWITCH OR FIRE ALARM SYSTEM AND
WILL RUN WHILE GETTING A SIGNAL FROM IT,IT CAN ALSO BE RUN MANUALLY WITH ON /

OFF SWITCH AT THE MAIN GATE OF THE BUILDING.

= 284.35°C  

Design calculation sheet
Project no:

Subject:
Date: Sheet no.:

Stairwell Pressurisation with some doors opened. Summer

Conditions : Fire Escape on :
Stair Doors:
Escape Door :
Building Height :

Pressure Level : 25 Pa

1- Air volume required when all doors are closed :

Q = Volume of Air Required (m3

=
=

)

AE = Leakage Area from the space (m2

0.030 (m2
0.540 (m2 ) for

P = Pressure Differential =

Q1 = 0.827 x 0.54 x

)

) for Double Leaf Doors with or without Central Rebate
18 Stair Doors

25 Pa

1/2
25

n = Leakage Factor = 2

: Q1 = 2.23 m3

Although the effective leakage area is known, there are other leaks we are not aware of.
To account for these leaks, Q is increased by 50%, hence:

Q1 = 2.23 +50%

2- Air volume required when doors are opened :

Door Area = 2.1
Air Velocity Across Door

Minimum Number of Opened Doors

=
1.89 +
3.78 m2

x
=

Q1
=

3.35 m3 / s

/ sec

Q1= 0.827 x AE x P1/n

18 Floors
18
1

79.0 m

1 of 2 Computed by:
Checked by:

Approved by:

0.9
2 m/s

= 1.89 m2

= 394 fpm

= main escape doors + 10% of remaining straiwell doors
= 1 + 2

Open door area = Area of escape doors + 50% of the area of the other doors
= 1.89

Q2

3- Total Air Supplied by the fan :

QT = Q1
+ Q2 =>

QT

= A x V =>

=
10.9 m3 / s

Q2 =

=

7.56 m3 / s

23097 cfm

Stairwell Pressurisation with some doors opened. Summer

= (PD at Register + Friction Loss + Volume Damper)*30%



SMOKE VENTILATION  CALCULATION (CAR BARKING).

FLOOR HIGHT = 3.00m

AREA AF = 10 m2

PARAMETER = 14 m
Qf = 4000 KW

MASS FLOW OF HOT GASES ( Mf ) CAN BE CALCULATED
0.19 X P X Y^3/2

Mf = 0.19X 14X 2.5^3/2 = 10.5Kg / sec

TEMPERATURE RISE OF SMOKE LAYER ABOVE AMBIENT
ᶱ = Qf / ( Mf . Cp )

Cp = 1.01
ᶱ  = 4000 / ( 10.5X 1.01 ) =
ᶱ  = 377.18 K

CALCULATION OF MECHNICAL TYPE OF VENTILATION.

V = Mf. Tc / ( Po .To )

where :-

To = 303 K
Tc = To + ᶱ

Tc = 303+377.18
Tc = 680.18

V = (10.5X680.18) / ( 1.2 X 303 )

V = 19.64 m^3/sec

    =42,000 cfm
WE WILL INSTALL two speed two SMOKE FANS EACH 

FRESH AIR SHALL BE two speed two fresh air fan EACH 

WITH CAPACITY OF 21,000 CFM .AS SHOWN ON DRAWINGS.

with capacity of 19,000 CFM .AS SHOWN ON DRAWINGS.

ALL THE FANS SHALL BE CONNECTED TO THE FLOW  

 GETTING A SIGNAL FROM IT,IT CAN ALSO BE RUN MANUALLY 
 FLOW SWITCH OR FIRE ALARM SYSTEM AND WILL RUN WHILE 

 WITH ON / OFF SWITCH AT THE MAIN GATE OF THE

ALL FANS SHALL WORKING AT LOW SPEED AT LEAST 50% ALL TIME

AND 100% INCASE OF FIRE

LESS THAN FLASH-OVER POINT

SMOKE VENTILATION CALCULATION FOR CORRIDOR

FLOOR HIGHT = 4 m

AREA AF = 9 m2

PARAMETER = 14 m

Qf = 2700 KW

MASS FLOW OF HOT GASES ( Mf ) CAN BE CALCULATED

0.19 X P X Y^3/2

Mf = 0.19X 14X 2.5^3/2 = 10.51Kg / sec

TEMPERATURE RISE OF SMOKE LAYER ABOVE AMBIENT

ᶱ = Qf / ( Mf . Cp )

Cp = 1.01

ᶱ = 2700 / ( 10.51X 1.01 ) =

ᶱ = 254.35 K

CALCULATION OF MECHNICAL TYPE OF VENTILATION.

V = Mf. Tc / ( Po .To )

where :-

To = 303 K

Tc = To + ᶱ

Tc = 303+254.35

Tc = 557.35 K

V = (10.51X557.35) / ( 1.2 X 303 )

V = 16.11 m^3/sec

=35,000 cfm

WE WILL INSTALL two speed two SMOKE FANS EACH WITH CAPACITY OF 17,500 CFM .AS
SHOWN ON DRAWINGS.

FRESH AIR SHALL BE two speed two fresh air fan EACH with capacity of 16,000 CFM .AS
SHOWN ON DRAWINGS.

ALL THE FANS SHALL BE CONNECTED TO THE FLOW SWITCH OR FIRE ALARM SYSTEM AND
WILL RUN WHILE GETTING A SIGNAL FROM IT,IT CAN ALSO BE RUN MANUALLY WITH ON /

OFF SWITCH AT THE MAIN GATE OF THE BUILDING.

= 284.35°C      ˂500°C

Stairwell Pressurisation with some doors opened. Summer

) for Double Leaf Doors with or without Central Rebate

n = Leakage Factor =

Although the effective leakage area is known, there are other leaks we are not aware of.
To account for these leaks, Q is increased by 50%, hence:

Q1= 0.827 x AE x P1/n

= main escape doors + 10% of remaining straiwell doors

Open door area = Area of escape doors + 50% of the area of the other doors



SMOKE VENTILATION  CALCULATION (CAR BARKING).

FLOOR HIGHT = 3.00m

AREA AF = 10 m2

PARAMETER = 14 m
Qf = 4000 KW

MASS FLOW OF HOT GASES ( Mf ) CAN BE CALCULATED
0.19 X P X Y^3/2

Mf = 0.19X 14X 2.5^3/2 = 10.5Kg / sec

TEMPERATURE RISE OF SMOKE LAYER ABOVE AMBIENT
ᶱ = Qf / ( Mf . Cp )

Cp = 1.01
ᶱ  = 4000 / ( 10.5X 1.01 ) =
ᶱ  = 377.18 K

CALCULATION OF MECHNICAL TYPE OF VENTILATION.

V = Mf. Tc / ( Po .To )

where :-

To = 303 K
Tc = To + ᶱ

Tc = 303+377.18
Tc = 680.18

V = (10.5X680.18) / ( 1.2 X 303 )

V = 19.64 m^3/sec

    =42,000 cfm
WE WILL INSTALL two speed two SMOKE FANS EACH 

FRESH AIR SHALL BE two speed two fresh air fan EACH 

BUILDING.

WITH CAPACITY OF 21,000 CFM .AS SHOWN ON DRAWINGS.

with capacity of 19,000 CFM .AS SHOWN ON DRAWINGS.

ALL THE FANS SHALL BE CONNECTED TO THE FLOW  

 GETTING A SIGNAL FROM IT,IT CAN ALSO BE RUN MANUALLY 
 FLOW SWITCH OR FIRE ALARM SYSTEM AND WILL RUN WHILE 

 WITH ON / OFF SWITCH AT THE MAIN GATE OF THE

ALL FANS SHALL WORKING AT LOW SPEED AT LEAST 50% ALL TIME

AND 100% INCASE OF FIRE

LESS THAN FLASH-OVER POINT

SMOKE VENTILATION CALCULATION FOR CORRIDOR

WE WILL INSTALL two speed two SMOKE FANS EACH WITH CAPACITY OF 17,500 CFM .AS

FRESH AIR SHALL BE two speed two fresh air fan EACH with capacity of 16,000 CFM .AS

ALL THE FANS SHALL BE CONNECTED TO THE FLOW SWITCH OR FIRE ALARM SYSTEM AND
WILL RUN WHILE GETTING A SIGNAL FROM IT,IT CAN ALSO BE RUN MANUALLY WITH ON /
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 CALCULATION (CAR BARKING).

MASS FLOW OF HOT GASES ( Mf ) CAN BE CALCULATED

Mf = 0.19X 14X 2.5^3/2 = 10.5Kg / sec

TEMPERATURE RISE OF SMOKE LAYER ABOVE AMBIENT

CALCULATION OF MECHNICAL TYPE OF VENTILATION.

WE WILL INSTALL two speed two SMOKE FANS EACH 

FRESH AIR SHALL BE two speed two fresh air fan EACH 

WITH CAPACITY OF 21,000 CFM .AS SHOWN ON DRAWINGS.

with capacity of 19,000 CFM .AS SHOWN ON DRAWINGS.

ALL THE FANS SHALL BE CONNECTED TO THE FLOW  

 GETTING A SIGNAL FROM IT,IT CAN ALSO BE RUN MANUALLY 
 FLOW SWITCH OR FIRE ALARM SYSTEM AND WILL RUN WHILE 

 WITH ON / OFF SWITCH AT THE MAIN GATE OF THE

ALL FANS SHALL WORKING AT LOW SPEED AT LEAST 50% ALL TIME
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