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A4 B4:-B2-0.20 m 2:4.00 mm

A4 B1L:1.40m
A4.B3-2 1:1.78 m @:4.00 mm ~AP8 40 m

'A4.B3-3 L:1.77 m 2:4.00 mm A1L:1.40 m

A4 R3-A2-0.20 m 2:4.00 mm

'A4.B3-4 L:1.77 m 2:4.00 mm A1L:200m

A4A3-2L-1.78 m'a:
A4.B3-5L:1.78 m 2:4.00 mm
A4.A3-3L-1.77 m 2-4.00 mm

A4 A3-4 L:1.77 m ¢:4.00 mm

A4 A3-5L:1.78 m :4.00 mm



Project report: server sardarb sharghi

70> SECURITON

System provider: Customer:
Company:
Address: 1
Town:
Phone:
Comment:
EN 54-20 class EN 54-20 compliant possible reasons
C Yes
B Yes
A Yes
Project name:
Project build date: 4/13/2021 10:35:26 AM
Fan level: |
Ambient temperature [°C] 20
Ambient pressure [hPa] 950.0
Tube network | Tube network Il
Maximum smoke sensor sensitivity according EN 54-20 class C 0.449 --
Maximum smoke sensor sensitivity according EN 54-20 class B 0.079 --
Maximum smoke sensor sensitivity according EN 54-20 class A 0.027 --
Maximum transport time [s] 62 -
Overall sampling tube length [m] 20.20 -
Number of sampling points 10 -

project2.pfw / 4/13/2021 10:35:26 AM created by PipeFlow - page 1-
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Sketch of tube network:

A4.B3-5L:1.78 m 2:4.00 mm

'A4.83-2 L:1.78 m 6:4.00 mm q A8 40 m

A4.B3-3 L:1.77 m 2:4.00 mm

A4.A§(i)—-‘?\%:o.2o m 2:4.00 mm

TA4.B3-4 L:1.77 m 2:4.00 mm 1|A11L:2.00 m

TA4.A3-3L:1.77 m 2:4.00 mm

TA4.A3-4 L:1.77 m 2:4.00 mm

TA4.A3-5L:1.78 m 2:4.00 mm
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(ASD) ASD 531 0.00 0.30 0
A1 (TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 2.00 2.00 32 0.30 0
A2 (BE 25 PVC) Bend 90° D=25 mm PVC 2.00
A3 (TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 0.40 2.40
A4 (TP 25 PVC) T-piece D=25 mm PVC 2.40
A4.A1 (TU 25 PVC) Sampling tube D=25 mm PVC, [=5 m 1.40 3.80
A4.A2 (BE 25 PVC) Bend 90° D=25 mm PVC 3.80
A4.A3 (TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 7.50 11.30
A4.A3 -1 -1- Sampling point / capillary 0.20 4.00 4.140 0.730 0.250 30 0.03 4.00 8 1.00
A4.A3 -2 -2- Sampling point / capillary 1.78 5.78 4.160 0.740 0.250 30 0.03 4.00 13 1.00
A4.A3 -3 -3- Sampling point / capillary 1.77 7.55 4.170 0.740 0.250 29 0.03 4.00 20 1.00
A4.A3 -4 -4- Sampling point / capillary 1.77 9.32 4.180 0.740 0.250 29 0.03 4.00 32 1.00
A4.A3 -5 -5- Sampling point / capillary 1.78 11.10 6.540 1.160 0.390 29 0.02 4.00 62 1.00
A4.B1 (TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 1.40 3.80
A4.B2 (BE 25 PVC) Bend 90° D=25 mm PVC 3.80
A4.B3 (TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 7.50 11.30
A4.B3 -1 -1- Sampling point / capillary 0.20 4.00 4.140 0.730 0.250 30 0.03 4.00 8 1.00
A4B3-2 -2- Sampling point / capillary 1.78 5.78 4.160 0.740 0.250 30 0.03 4.00 13 1.00
A4B3-3 -3- Sampling point / capillary 1.77 7.55 4.170 0.740 0.250 29 0.03 4.00 20 1.00
A4B3-4 -4- Sampling point / capillary 1.77 9.32 4.180 0.740 0.250 29 0.03 4.00 32 1.00
A4B3-5 -5- Sampling point / capillary 1.78 11.10 6.540 1.160 0.390 29 0.02 4.00 62 1.00
RL: Relative length of this part (distance to previous SP or bend) [m]
[TL: Total length of the part end to the ASD [m]
S[C]: smoke sensitivity [%/m] for this sampling hole, when the smoke sensor alarm level is chosen as proposed in this report.
S[B]: smoke sensitivity [%/m] for this sampling hole, when the smoke sensor alarm level is chosen as proposed in this report.
S[A]: smoke sensitivity [%/m] for this sampling hole, when the smoke sensor alarm level is chosen as proposed in this report.
P: Pressure [Pa]
FI: airflow [Liter/s] of this sampling point
@: [mm]
t: transport time to the ASD [s]
L-cap: Length of the capillary / stub [m]

project2.pfw / 4/13/2021 10:35:26 AM created by PipeFlow - page 3-

version 2.3.0.7 Vd S




Material list:

(ASD) ASD 531 1
(TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 6 20.20 5.00 5
(SO 25 PVC) Socket D=25 mm PVC 6
(BE 25 PVC) Bend 90° D=25 mm PVC 3
(TP 25 PVC) T-piece D=25 mm PVC 1
(EC 25 PVC) End cap D=25 mm PVC 2
(RE 25-6 PVC) Reduction D=25 - 6 mm PVC 10
(TU 6 PVC) Sampling tube D=6 mm PVC 10 10.00
(PC 25 PP) Pipe clamp type Goema halogen-free 21
project2.pfw / 4/13/2021 10:35:26 AM created by PipeFlow - page 4-
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'A48E2 -0.20 m :4.00 mm

'A4.B3-2L:1.70m 2:4.00 mm %o E1.70m
AAPE.50 m
'A4.B3-3 L:1.70 m 2:4.00 mm
A1L:1.70m
'A4.B3-4 L:1.70 m @:4.00 mm x
| TA4A3A4:0.20 m 2:4.00 mm
'A4.B3-51:1.70 m :4.00 mm |ATL2.50m
TA4.A3-2 L:1.70 mijz:4.00 mm
A4.B3-6 L:1.70 m 2-4.00 mm o i}

—_
- —

—
-_—

—_—

TA4.A3-3 L-1.70 m 2-4.00 mm

TA4.A3-41:1.70 m 2:4.00 mm
TA4.A3-5L:1.70 m 2:4.00 mm

+ TA4.A3-6 L:1.70 m 2:4.00 mm



Project report: baigani dabirkhane sardarb sharghi

System provider:
Company:
Address: 1
Town:
Phone:

Comment:

Customer:

70> SECURITON

EN 54-20 class EN 54-20 compliant possible reasons

C Yes

B Yes

A Yes

Project name:

baigani dabirkhane sardarb
sharghi

Project build date:

4/13/2021 10:47:45 AM

Fan level:

Ambient temperature [°C]

20

Ambient pressure [hPa]

950.0

Tube network |

Tube network Il

Maximum smoke sensor sensitivity according EN 54-20 class C 0.335 --
Maximum smoke sensor sensitivity according EN 54-20 class B 0.065 --
Maximum smoke sensor sensitivity according EN 54-20 class A 0.022 --
Maximum transport time [s] 67 -
Overall sampling tube length [m] 24.20 --
Number of sampling points 12 --

project3.pfw / 4/13/2021 10:47:45 AM created by PipeFlow - page 1-
version 2.3.0.7



Sketch of tube network:

A8.50 m
TA4.B3-3 L:1.70 m 2:4.00 mm

A4 ATL:1.70 m

'A4.B3-4 L:1.70 m 2:4.00 mm )
A4A%A2 :0.20 m 2:4.00 mm

A4.B3-5L:1.70 m 2:4.00 mm ! A1L:250m
TA4 A3-2 L:1.70 mijp:4.00 mm
~ |

TA4.B3-6 L:1.70 m 2:4.00 mm . -
A4 A3-31:1.70 m 6:4.00 mm -

TA4.A3-41:1.70 m :4.00 mm
TA4.A3-5L:1.70 m 2:4.00 mm

+ TA4.A3-6 L:1.70 m 2:4.00 mm

project3.pfw / 4/13/2021 10:47:45 AM created by PipeFlow - page 2-
version 2.3.0.7

vdS




(ASD) ASD 531 0.00 0.34 0

A1 (TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 2.50 2.50 30 0.34 0
A2 (BE 25 PVC) Bend 90° D=25 mm PVC 2.50
A3 (TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 0.50 3.00

A4 (TP 25 PVC) T-piece D=25 mm PVC 3.00

A4.A1 (TU 25 PVC) Sampling tube D=25 mm PVC, [=5 m 1.70 4.70

A4.A2 (BE 25 PVC) Bend 90° D=25 mm PVC 4.70

A4.A3 (TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 8.90 13.60
A4.A3 -1 -1- Sampling point / capillary 0.20 4.90 3.730 0.720 0.250 27 0.03 4.00 8 1.00
A4.A3 -2 -2- Sampling point / capillary 1.70 6.60 3.760 0.730 0.250 27 0.03 4.00 12 1.00
A4.A3 -3 -3- Sampling point / capillary 1.70 8.30 3.780 0.730 0.250 27 0.03 4.00 18 1.00
A4.A3 -4 -4- Sampling point / capillary 1.70 10.00 3.790 0.730 0.250 26 0.03 4.00 25 1.00
A4.A3 -5 -5- Sampling point / capillary 1.70 11.70 3.790 0.730 0.250 26 0.03 4.00 37 1.00
A4.A3 -6 -6- Sampling point / capillary 1.70 13.40 5.930 1.150 0.390 26 0.02 4.00 67 1.00
A4.B1 (TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 1.70 4.70
A4.B2 (BE 25 PVC) Bend 90° D=25 mm PVC 4.70

A4.B3 (TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 8.90 13.60

A4B3-1 -1- Sampling point / capillary 0.20 4.90 3.730 0.720 0.250 27 0.03 4.00 8 1.00
A4.B3 -2 -2- Sampling point / capillary 1.70 6.60 3.760 0.730 0.250 27 0.03 4.00 12 1.00
A4.B3 -3 -3- Sampling point / capillary 1.70 8.30 3.780 0.730 0.250 27 0.03 4.00 18 1.00
A4.B3-4 -4- Sampling point / capillary 1.70 10.00 3.790 0.730 0.250 26 0.03 4.00 25 1.00
A4B3-5 -5- Sampling point / capillary 1.70 11.70 3.790 0.730 0.250 26 0.03 4.00 37 1.00
A4.B3 -6 -6- Sampling point / capillary 1.70 13.40 5.930 1.150 0.390 26 0.02 4.00 67 1.00
RL: Relative length of this part (distance to previous SP or bend) [m]

[TL: Total length of the part end to the ASD [m]

S[C]: smoke sensitivity [%/m] for this sampling hole, when the smoke sensor alarm level is chosen as proposed in this report.

S[B]: smoke sensitivity [%/m] for this sampling hole, when the smoke sensor alarm level is chosen as proposed in this report.

S[A]: smoke sensitivity [%/m] for this sampling hole, when the smoke sensor alarm level is chosen as proposed in this report.

P: Pressure [Pa]

FI: airflow [Liter/s] of this sampling point

@: [mm]

t: transport time to the ASD [s]

L-cap: Length of the capillary / stub [m]

project3.pfw / 4/13/2021 10:47:45 AM created by PipeFlow - page 3-

version 2.3.0.7 Vd S




Material list:

(ASD) ASD 531 1
(TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 6 24.20 5.00 5
(SO 25 PVC) Socket D=25 mm PVC 7
(BE 25 PVC) Bend 90° D=25 mm PVC 3
(TP 25 PVC) T-piece D=25 mm PVC 13
(EC 25 PVC) End cap D=25 mm PVC 2
(RE 25-6 PVC) Reduction D=25 - 6 mm PVC 12
(TU 6 PVC) Sampling tube D=6 mm PVC 12 12.00
(PC 25 PP) Pipe clamp type Goema halogen-free 25
project3.pfw / 4/13/2021 10:47:45 AM created by PipeFlow - page 4-
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A4.B3-4 L:1.20 m ¢:4.00 mm
A4.B3-3 L:1.20 m ¢:4.00 mm
A4.B3-2 L:1.20 m ¢:4.00 mm

B1L147m TA4.A3-4 L1.20 m 2:4.00 mm
050m TA4.A3-3 L:1.20 m 2:4.00 mm

A1 L147m  JA4.A3-21:1.20 m 2:4.00 mm

ARAAA3-1L:0.20 m 2:4.00 mm

|A1L:3.00m




Project report: Switch room - sahn azadi

System provider:
Company:
Address:
Town:
Phone:

Comment:

Customer:

70> SECURITON

EN 54-20 class EN 54-20 compliant possible reasons

C Yes

B Yes

A Yes

Project name:

Switch room - sahn azadi

Project build date:

4/13/2021 11:14:54 AM

Fan level:

Ambient temperature [°C]

20

Ambient pressure [hPa]

950.0

Tube network |

Tube network Il

Maximum smoke sensor sensitivity according EN 54-20 class C 0.585 --
Maximum smoke sensor sensitivity according EN 54-20 class B 0.102 --
Maximum smoke sensor sensitivity according EN 54-20 class A 0.035 --
Maximum transport time [s] 44 -
Overall sampling tube length [m] 14.44 -
Number of sampling points 8 -

project5.pfw / 4/13/2021 11:14:54 AM created by PipeFlow - page 1-
version 2.3.0.7
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Sketch of tube network:

A1L:3.00m

A4.B3-4 L:1.20 m 2:4.00 mm
A4.B3-3 L:1.20 m 2:4.00 mm

A4.B3-2L:1.20 m 2:4.00 mm
Ag$3-1L:0.20 m 3:4.00 mm

+
B1L147m TA4 A3-4 1:1.20 m 2:4.00 mm
050 m TA4.A3-3 L:1.20 m @:4.00 mm

AM L1471 TA4.A3-2 1:1.20 m :4.00 mm
APAA3-11:0.20 m 2:4.00 mm

project5.pfw / 4/13/2021 11:14:54 AM created by PipeFlow
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(ASD) ASD 531 0.00 0.24 0

A1 (TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 3.00 3.00 33 0.24 0

A2 (BE 25 PVC) Bend 90° D=25 mm PVC 3.00

A3 (TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 0.50 3.50

A4 (TP 25 PVC) T-piece D=25 mm PVC 3.50

A4.A1 (TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 1.47 4.97

A4.A2 (BE 25 PVC) Bend 90° D=25 mm PVC 4.97

A4.A3 (TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 4.00 8.97

A4.A3 -1 -1- Sampling point / capillary 0.20 5.17 4.250 0.740 0.250 31 0.03 4.00 12 1.00
A4.A3 -2 -2- Sampling point / capillary 1.20 6.37 4.260 0.740 0.250 31 0.03 4.00 16 1.00
A4.A3 -3 -3- Sampling point / capillary 1.20 7.57 4.270 0.740 0.250 31 0.03 4.00 24 1.00
A4.A3-4 -4- Sampling point / capillary 1.20 8.77 6.670 1.160 0.400 31 0.02 4.00 44 1.00
A4.B1 (TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 1.47 4.97

A4.B2 (BE 25 PVC) Bend 90° D=25 mm PVC 4.97

A4.B3 (TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 4.00 8.97

A4.B3-1 -1- Sampling point / capillary 0.20 5.17 4.250 0.740 0.250 31 0.03 4.00 12 1.00
A4.B3 -2 -2- Sampling point / capillary 1.20 6.37 4.260 0.740 0.250 31 0.03 4.00 16 1.00
A4B3-3 -3- Sampling point / capillary 1.20 7.57 4.270 0.740 0.250 31 0.03 4.00 24 1.00
A4B3-4 -4- Sampling point / capillary 1.20 8.77 6.670 1.160 0.400 31 0.02 4.00 44 1.00
RL: Relative length of this part (distance to previous SP or bend) [m]
[TL: Total length of the part end to the ASD [m]

S[C]: smoke sensitivity [%/m] for this sampling hole, when the smoke sensor alarm level is chosen as proposed in this report.

S[B]: smoke sensitivity [%/m] for this sampling hole, when the smoke sensor alarm level is chosen as proposed in this report.

S[A]: smoke sensitivity [%/m] for this sampling hole, when the smoke sensor alarm level is chosen as proposed in this report.

P: Pressure [Pa]

FI: airflow [Liter/s] of this sampling point

@: [mm]
t: transport time to the ASD [s]
L-cap: Length of the capillary / stub [m]

project5.pfw / 4/13/2021 11:14:54 AM created by PipeFlow - page 3-

version 2.3.0.7 Vd S




Material list:
Pt Number  Lengthm] _ Rodlength[m] _ Numberofrods Comment |
(ASD) ASD 531

(TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m
(SO 25 PVC) Socket D=25 mm PVC

(BE 25 PVC) Bend 90° D=25 mm PVC

(TP 25 PVC) T-piece D=25 mm PVC

(EC 25 PVC) End cap D=25 mm PVC

(RE 25-6 PVC) Reduction D=25 - 6 mm PVC

(TU 6 PVC) Sampling tube D=6 mm PVC

(PC 25 PP) Pipe clamp type Goema halogen-free

14.44 5.00 3

IO IN[O|W|~|[O]| =

-
[¢)]
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A4.B3-2 L:1.21 m ¢:4.00 mm

A4 B3-3L:1.22m @:4.00 mm ATL1.62m

Ad ASE-0.20 m 2:4.00 mm

'A4.A3-2 L:1.21m 2:4.00 mm
A1L:3.00 m

+ TA4A3-31:1.22 m 2:4.00 mm




Project report: Telephone room MDF- sahn azadi

Company:
Address:
Town:
Phone:

Comment:

System provider:

1

Customer:

70> SECURITON

EN 54-20 class

EN 54-20 compliant

possible reasons

C Yes
B Yes
A Yes

Project name:

Telephone room MDF- sahn azadi

Project build date:

4/13/2021 11:25:21 AM

Fan level: I
Ambient temperature [°C] 20
Ambient pressure [hPa] 950.0

Tube network |

Tube network Il

Maximum smoke sensor sensitivity according EN 54-20 class C 0.808 --
Maximum smoke sensor sensitivity according EN 54-20 class B 0.141 --
Maximum smoke sensor sensitivity according EN 54-20 class A 0.048 --
Maximum transport time [s] 43 -
Overall sampling tube length [m] 11.34 -
Number of sampling points 6 -

project6.pfw / 4/13/2021 11:25:21 AM created by PipeFlow - page 1-

version 2.3.0.7



Sketch of tube network:

A4.B3-2L:1.21 m 2:4.00 mm

A4.B3-3L:1.22 m 3:4.00 mm

fa4 A3-2 1:1.21

+ T"A4A3-31:1.22m 2:4.00 mm

A1L:1.62m

A4 AHL-0.20 m 2:4.00 mm

m 2:4.00 mm
A1L:3.00m

project6.pfw / 4/13/2021 11:25:21 AM created by PipeFlow
version 2.3.0.7

- page 2-

vdS




(ASD) ASD 531 0.00 0.18 0
A1 (TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 3.00 3.00 34 0.18 0
A2 (BE 25 PVC) Bend 90° D=25 mm PVC 3.00
A3 (TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 0.40 3.40
A4 (TP 25 PVC) T-piece D=25 mm PVC 3.40
A4.A1 (TU 25 PVC) Sampling tube D=25 mm PVC, [=5 m 1.62 5.02
A4.A2 (BE 25 PVC) Bend 90° D=25 mm PVC 5.02
A4.A3 (TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 2.83 7.85
A4.A3 -1 -1- Sampling point / capillary 0.20 5.22 4.260 0.740 0.250 33 0.03 4.00 16 1.00
A4.A3 -2 -2- Sampling point / capillary 1.21 6.43 4.270 0.740 0.250 33 0.03 4.00 23 1.00
A4.A3 -3 -3- Sampling point / capillary 1.22 7.65 6.670 1.160 0.400 33 0.02 4.00 43 1.00
A4.B1 (TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 0.66 4.06
A4.B2 (BE 25 PVC) Bend 90° D=25 mm PVC 4.06
A4.B3 (TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m 2.83 6.89
A4.B3 -1 -1- Sampling point / capillary 0.20 4.26 4.260 0.740 0.250 33 0.03 4.00 12 1.00
A4.B3 -2 -2- Sampling point / capillary 1.21 5.47 4.260 0.740 0.250 33 0.03 4.00 20 1.00
A4.B3 -3 -3- Sampling point / capillary 1.22 6.69 6.660 1.160 0.400 33 0.02 4.00 39 1.00
RL: Relative length of this part (distance to previous SP or bend) [m]
[TL: Total length of the part end to the ASD [m]
S[C]: smoke sensitivity [%/m] for this sampling hole, when the smoke sensor alarm level is chosen as proposed in this report.
S[B]: smoke sensitivity [%/m] for this sampling hole, when the smoke sensor alarm level is chosen as proposed in this report.
S[A]: smoke sensitivity [%/m] for this sampling hole, when the smoke sensor alarm level is chosen as proposed in this report.
P: Pressure [Pa]
FI: airflow [Liter/s] of this sampling point
@: [mm]
t: transport time to the ASD [s]
L-cap: Length of the capillary / stub [m]

project6.pfw / 4/13/2021 11:25:21 AM created by PipeFlow - page 3-

version 2.3.0.7 Vd S




Material list:
Pt Number  Lengthm] _ Rodlength[m] _ Numberofrods Comment |
(ASD) ASD 531

(TU 25 PVC) Sampling tube D=25 mm PVC, I=5 m
(SO 25 PVC) Socket D=25 mm PVC

(BE 25 PVC) Bend 90° D=25 mm PVC

(TP 25 PVC) T-piece D=25 mm PVC

(EC 25 PVC) End cap D=25 mm PVC

(RE 25-6 PVC) Reduction D=25 - 6 mm PVC

(TU 6 PVC) Sampling tube D=6 mm PVC

(PC 25 PP) Pipe clamp type Goema halogen-free

11.34 5.00 3

DO IN(N|W| W[ | =

-
N

project6.pfw / 4/13/2021 11:25:21 AM created by PipeFlow - page 4-

version 2.3.0.7 Vd S




Vvds VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.4

File: C:\Program Files (x86)\VdS\HFC227ea\Projects\ARCHIVE - GROUND FLOOR.prj - Results

Page: 1
Serial no: [dongle]
3/17/2021

Project:
Project-No:
Building:

Object:
Contractor:
Owner:

Project engineer:
Date:

Regulation rule for calculation of HFC227ea quantities:

Altitude above sealevel:
Atmospheric correction factor:

Pipe catalogue:
Component catalogue:
Nozzle catalogue:

HARAM

ARCHIVE - GRIUBD FLOOR

PAJ

3/17/2021

NFPA 2001, Edition 2018
985 m

0.889

Bettati.rkl
Bettati.arm
Bettati.noz

11002

11001




Vvds VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.4 Page: 2
Serial no: [dongle]
File: C:\Program Files (x86)\VdS\HFC227ea\Projects\ARCHIVE - GROUND FLOOR.prj - Results 3/17/2021

Pipesystem data:

Section- Starting- Endnode Length Height Pipetype Diameter Fitting Component Nb of containers
No: node [m] [m] [mm] ** * code coefficient HFC227ea quantity
1 0 1 1.780 1.780 10 62.7 - - 1.0

2 1 2 0.200 0.200 13 52.5 - - 0.0

3 2 3 2.100 2.100 13 52.5 - - 0.0

4 3 4 2.580 0.000 13 52.5 E - - 0.0

5 4 5 2.300 0.000 13 52.5 E - - 0.0

6 5 6 5.000 0.000 13 40.9 T-0° - - 0.0

7 6 11001 0.100 -0.100 13 40.9 E - - 0.0

8 5 7 0.100 0.000 13 40.9 T-90° - - 0.0

9 7 11002 0.100 -0.100 13 40.9 E - - 0.0

* C=Component, B=Bend, T=T-Piece, E=Elbow
** |f a pipe diameter is equal zero see the extra table of the calculated diameters

Legend of pipetypes

Type Pipeclass Pipe roughness

10 SCH.40 smooth

13 SCH.40 black pipe

Nozzle data:

No. Calculation zone Diameter [mm]
11001 Archive 16.0

11002 Archive 16.0

Legend of nozzles:
Type Number of C1 Cc2 C3 C4 C5 C6
orifices

1 Bettati HFC227eanoz 1 0.07658 0.23640 0.00000 0.00000 0.00000 0.00000



Vvds VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.4

Page: 3

Serial no: [dongle]

File: C:\Program Files (x86)\VdS\HFC227ea\Projects\ARCHIVE - GROUND FLOOR.prj - Results 3/17/2021
Calculation zone data:
Calculation of design quantity:
Zone Total Volume of Calculated Total Max. Over- Design Temp. Extinguish-Design Design Design
volume building  volume surface pressure temp. corr. conc. factor conc. quantity
[m3] parts [m3] [m3] [mbar] [°C] factor [% Vol] [% Vol] [kal
1 Archive 256.8 0.0 256.8 0.0 1.000 20.0 1.000 5.2 1.35 7.0 125.85

Regulation rule for calculation of HFC227ea quantities:

Calczone no. 1:
Altitude above sealevel:
Atmospheric correction factor:

HFC227ea storage input data:

Container volume:

Maximum filling ratio of a container:
Filling pressure:

Storage temperature:

Supplement factor:

Minimum storage quantity:

Number of containers:

Discharge time (input value):

Further information:
Design with included gas discharge time
Design with predeterminated orifice diameters

NFPA 2001, Edition 2018

Class C Fire, NFPA 2001 (Edition 2012)
985.0 m

0.889

180.0 |
1.100 kg/l
42.0 bar abs
20.0°C
1.00

125.85 kg

1

10.0s



Vvds VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.4

File: C:\Program Files (x86)\VdS\HFC227ea\Projects\ARCHIVE - GROUND FLOOR.prj - Results

Page: 4
Serial no: [dongle]
3/17/2021

Calculation results:

HFEC227ea storage data:
Design quantity:
Supplement factor:
Minimum storage quantitiy:

Container volume:
Filling ratio:
Filling pressure:

HFC227ea -mass per container:

Number of containers:
Actual storage quantity:

Storage temperature:
Starting container pressure:

Discharge time:
Discharge time air:

Total gas discharge time:
Two-phase discharge time:
Total discharge time:

System information:
Container working pressure:
Container working temperature:
Total network volume:

Medium pipe content:

Filling portion in pipe system:

125.9 kg
1.00
125.9 kg

180.0 1

0.70 kgl/l
42.0 bar abs
125.9 kg

1

125.9 kg

20.0°C
42.0 bar abs

04s
0.4s
94s
9.8s

23.5 bar abs
18.8°C

28.11

35.6 kg HFC227ea

0.28 kg HFC227ea /kg HFC227ea -storage



Vvds VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.4 Page: 5
Serial no: [dongle]

File: C:\Program Files (x86)\VdS\HFC227ea\Projects\ARCHIVE - GROUND FLOOR.prj - Results 3/17/2021
Pipe system:
Section- Starting- Endnode Pressure Flowrate Pipedimension
No: node [bar abs] [kag/s] Di [mm] DN
1 0 1 23.23 12.62 62.7 * 2"1/2
2 1 2 23.17 12.69 525* 2"
3 2 3 22.82 12.69 52.5* 2"
4 3 4 22.46 12.69 525 * 2"
5 4 5 22.11 12.69 52.5* 2"
6 5 6 21.83 6.34 40.9 * 1"1/2
7 6 11001 21.67 6.34 40.9 * 1"1/2
8 5 7 21.88 6.35 40.9 * 1"1/2
9 7 11002 21.71 6.35 40.9 * 1"1/2



Vvds VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.4

File: C:\Program Files (x86)\VdS\HFC227ea\Projects\ARCHIVE - GROUND FLOOR.prj - Results

Page: 6
Serial no: [dongle]
3/17/2021

Nozzle data:

Calculation- Nozzle Nozzle Number of Pipeconnection Orifice HFC227ea out-
zone no: no. type orifices Di [mm] DN [mm] put [kg]

1 11001 1 1 40.9 1"1/2 16.0 63.2

1 11002 1 1 40.9 1"1/2 16.0 63.3

Two-phase discharge time: 9.4s

Released two-phase HFC227ea : 126.5 kg

MAXIMUM TRANSPORT TIME DIFF. BETWEEN NOZZLES: 11002./ 11001. IS 1.24 S

Calculation- Nozzle Outlet velocity Transport Jetdistance
zone no: no. [m/s] time [s] [m]
1 11001 26.1 3.42 8.6

1 11002 26.1 2.18 8.6



Vvds VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.4

File: C:\Program Files (x86)\VdS\HFC227ea\Projects\ARCHIVE - GROUND FLOOR.prj - Results

Page: 7
Serial no: [dongle]
3/17/2021

Concentrations:

Calculation- Gascomposition after discharge [%]
zone no: 02 HFC227ea N2
1 194 7.0 72.7

Pressure relief opening:

Calculation- Recommended area against overpressure

zone no: Area [m?] Overpressure [mbar]

Max. flow [kg/s]

1 0.234 1.0



Vvds VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.4

File: C:\Program Files (x86)\VdS\HFC227ea\Projects\ARCHIVE - GROUND FLOOR.prj - Results

Page: 8
Serial no: [dongle]
3/17/2021

Component list:

Nozzle-type Number C1 Cc2 C3 c4 C5 C6
1 2 0.07660 0.23600 0.00000 0.00000 0.00000 0.00000
Pipe-type Di [mm] DN Length [m]

10 62.70 2"1/2 1.800

13 52.50 2" 7.200

13 40.90 1"1/2 5.300

Number of bends (+) and elbows (-)

Bend-type Di [mm] DN Number

-90 52.50 2" 2

-90 40.90 1"1/2 2

Number of T-distributors (in- and outdiameter)

Number Input 90-out 90-out 0-out

1 52.5 40.9 0.0 40.9



VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.3
VdS Licenced to: Testversion

File: F:\softs\FM-200 Original\Projects\248625 revise.prj - Results

Page: 1
Serial no: Testversion
12/18/2000

Project:

Project-No:

Building:

Object:

Contractor:

Owner:

Project engineer:

Date:

Altitude above sealevel:

Regulation rule for calculation of HFC227ea quantities:

Pipe catalogue:
Component catalogue:
Nozzle catalogue:

12/18/2000
990 m
NFPA 2001 (edition 2000)

VdS.rkl
test.arm
test.noz




VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.3
VdS Licenced to: Testversion

File: F:\softs\FM-200 Original\Projects\248625 revise.prj - Results

Page: 2
Serial no: Testversion
12/18/2000

Pipesystem data:

Section- Starting- Endnode Length Height Pipetype Diameter Fitting Component Nb of containers
No: node [m] [m] [mm] ** * code coefficient HFC227ea quantity
1 0 1 0.950 0.950 13 69.0 C 201 2.100 1.0

2 1 2 0.200 0.200 13 40.9 - - 0.0

3 2 3 1.600 1.600 13 35.0 - - 0.0

4 3 4 4.760 0.000 13 35.0 E - - 0.0

5 4 5 1.820 0.000 13 35.0 E - - 0.0

6 5 6 1.400 0.000 13 26.4 T-90° - - 0.0

7 6 18009 0.100 -0.100 13 26.4 E - - 0.0

8 5 7 1.500 0.000 13 26.4 T-90° - - 0.0

9 7 18008 0.100 -0.100 13 26.4 E - - 0.0

* C=Component, B=Bend, T=T-Piece, E=Elbow
** If a pipe diameter is equal zero see the extra table of the calculated diameters

Legend of pipetypes

Type Pipeclass Pipe roughness

13 Pipeclass 1 black pipe

Legend of components

Code Type Resistance coefficient

201 cylinder (container valve 25mm dip tube discharge hose) 2.100

Nozzle data:

No. Calculation zone Diameter [mm]

18009 New calculation zone 5.5

18008 New calculation zone 5.5

Legend of nozzles:

Type Number of C1 C2 C3 C4 C5 C6
orifices

1 Nozzle 8 0.017 0.374 0.000 0.000 0.000 0.000



VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.3
VdS Licenced to: Testversion

Page: 3

Serial no: Testversion

File: F:\softs\FM-200 Original\Projects\248625 revise.prj - Results 12/18/2000
Calculation zone data:
Calculation of design quantity:
Zone Total Volume of Calculated Total Max. Over- Design Extinguish- Design Design Design
volume building volume surface pressure  temp. conc. factor conc. quantity
[m3] parts [m3] [m3] [m2] [mbar] [°C] [% Vol] [% Vol] [kgl
1 New calculation zc95.0 0.0 95.0 0.0 1.000 20.0 5.2 1.35 7.0 52.24

Regulation rule for calculation of HFC227ea quantities: NFPA 2001 (edition 2000)
Altitude above sealevel: 990.0 m

HFC227ea storage input data:

Container volume: 61.01

Filling ratio: 1.000 kg/l
Filling pressure: 25.0 bar abs
Storage temperature: 20.0°C
Supplement factor: 1.00
Minimum storage quantity: 52.24 kg
Number of containers: 1

Discharge time (input value): 10.0s

Further information:
Design with predeterminated orifice diameters



VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.3
VdS Licenced to: Testversion

File: F:\softs\FM-200 Original\Projects\248625 revise.prj - Results

Page: 4
Serial no: Testversion
12/18/2000

Calculation results:

HFC227ea storage data:
Design quantity:
Supplement factor:
Minimum storage quantitiy:

Container volume:
Filling ratio:
Filling pressure:

HFC227ea -mass per container:

Number of containers:
Actual storage quantity:

Storage temperature:
Starting container pressure:

Discharge time:
Discharge time air:

Total gas discharge time:
Two-phase discharge time:
Total discharge time:

System information:
Container working pressure:

Container working temperature:
Total network volume:

Medium pipe content:

Filling portion in pipe system:

52.2 kg
1.00
52.2 kg

61.01

0.86 kg/l
25.0 bar abs
52.2 kg

1

52.2 kg

20.0 °C
25.0 bar abs

02s
0.2s
8.7s
89s

11.3 bar abs

17.8°C

13.21

10.3 kg HFC227ea

0.20 kg HFC227ea /kg HFC227ea -storage



VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.3 Page: 5
VdS Licenced to: Testversion Serial no: Testversion

File: F:\softs\FM-200 Original\Projects\248625 revise.prj - Results 12/18/2000
Pipe system:
Section- Starting- Endnode Pressure Flowrate Pipedimension
No: node [bar abs] [kg/s] Di [mm] DN
1 0 1 11.22 5.71 69.0 21/2
2 1 2 11.06 5.73 40.9 11/2
3 2 3 10.79 5.73 35.0 11/4
4 3 4 9.92 5.73 35.0 11/4
5 4 5 9.22 5.73 35.0 11/4
6 5 6 8.64 2.87 26.4 1
7 6 18009 8.16 2.87 26.4 1
8 5 7 8.63 2.86 26.4 1
9 7 18008 8.15 2.86 26.4 1



VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.3
VdS Licenced to: Testversion

File: F:\softs\FM-200 Original\Projects\248625 revise.prj - Results

Page: 6
Serial no: Testversion
12/18/2000

Nozzle data:

Calculation- Nozzle Nozzle Number of Pipeconnection Orifice HFC227ea out-
zone no: no. type orifices Di [mm] DN [mm] put [kg]

1 18009 1 8 26.4 1 5.5 26.2

1 18008 1 8 26.4 1 5.5 26.2

Two-phase discharge time: 8.7s

Released two-phase HFC227ea : 52.5 kg

MAXIMUM TRANSPORT TIME DIFF. BETWEEN NOZZLES: 18008./ 18009. IS 0.01 S

Calculation- Nozzle Outlet velocity Transport Jetdistance
zone no: no. [m/s] time [s] [m]

1 18009 27.1 1.75 3.05

1 18008 27.2 1.76 3.05



VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.3
VdS Licenced to: Testversion

File: F:\softs\FM-200 Original\Projects\248625 revise.prj - Results

Page: 7
Serial no: Testversion
12/18/2000

Concentrations:

Calculation- Gascomposition after discharge [%)]
zone no: 02 HFC227ea N2
1 19.3 7.8 72.0

Pressure relief opening:

Calculation- Recommended area against overpressure
zone no: Area [m?] Overpressure [mbar]

1 0.107 1.0



VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.3
VdS Licenced to: Testversion

File: F:\softs\FM-200 Original\Projects\248625 revise.prj - Results

Page: 8
Serial no: Testversion
12/18/2000

Component list:

Component Number Code Coefficient
cylinder 45 L (conta 1 201 2.100
Nozzle-type Number C1 C2 C3 C4 C5 C6
1 2 0.017 0.374 0.000 0.000 0.000 0.000
Pipe-type Di [mm] DN Length [m]

13 69.00 21/2 0.900

13 40.90 11/2 0.200

13 35.00 11/4 8.200

13 26.40 1 3.100

Number of bends (+) and elbows (-)

Bend-type Di [mm] DN Number

-90 35.00 11/4 2

-90 26.40 1 2

Number of T-distributors (in- and outdiameter)

Number Input 90-out 90-out 0-out

1 35.0 26.4 26.4 0.0



Vvds VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.4 Page: 1

Serial no: [dongle]

File: C:\Program Files (x86)\VdS\HFC227ea\Projects\SERVER - (-1) -EASTERN DOOR.prj - Results 3/17/2021
Project: HARAM
Project-No:
Building: SERVER - (-1) - EASTERN DOOR
Object:
Contractor:
Owner:
Project engineer:
Date: 3/17/2021
Regulation rule for calculation of HFC227ea quantities: NFPA 2001, Edition 2018
Altitude above sealevel: 985 m
Atmospheric correction factor: 0.889
Pipe catalogue: Bettati.rkl
Component catalogue: Bettati.arm
Nozzle catalogue: Bettati.noz




Vvds VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.4 Page: 2
Serial no: [dongle]
File: C:\Program Files (x86)\VdS\HFC227ea\Projects\SERVER - (-1) -EASTERN DOOR.prj - Results 3/17/2021

Pipesystem data:

Section- Starting- Endnode Length Height Pipetype Diameter Fitting Component Nb of containers
No: node [m] [m] [mm] ** * code coefficient HFC227ea quantity
1 0 1 1.020 1.020 10 62.7 - - 1.0

2 1 2 0.200 0.200 13 52.5 - - 0.0

3 2 3 2.300 2.300 13 40.9 - - 0.0

4 3 4 2.200 0.000 13 40.9 E - - 0.0

5 4 5 0.250 0.000 13 35.1 T-0° - - 0.0

6 5 6 2.300 0.000 13 35.1 E - - 0.0

7 6 11001 0.100 -0.100 13 35.1 E - - 0.0

8 4 7 1.800 0.000 13 35.1 T-90° - - 0.0

9 7 11002 0.100 -0.100 13 35.1 E - - 0.0

* C=Component, B=Bend, T=T-Piece, E=Elbow
** |f a pipe diameter is equal zero see the extra table of the calculated diameters

Legend of pipetypes

Type Pipeclass Pipe roughness

10 SCH.40 smooth

13 SCH.40 black pipe

Nozzle data:

No. Calculation zone Diameter [mm]
11001 SERVER 11.8

11002 SERVER 11.8

Legend of nozzles:
Type Number of C1 Cc2 C3 C4 C5 C6
orifices

1 Bettati HFC227eanoz 1 0.07658 0.23640 0.00000 0.00000 0.00000 0.00000



Vvds VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.4

Page: 3

Serial no: [dongle]

File: C:\Program Files (x86)\VdS\HFC227ea\Projects\SERVER - (-1) -EASTERN DOOR.prj - Results 3/17/2021
Calculation zone data:
Calculation of design quantity:
Zone Total Volume of Calculated Total Max. Over- Design Temp. Extinguish-Design Design Design
volume building  volume surface pressure temp. corr. conc. factor conc. quantity
[m3] parts [m3] [m3] [mbar] [°C] factor [% Vol] [% Vol] [kal
1 SERVER 1295 0.0 1295 0.0 1.000 20.0 1.000 5.3 1.35 7.1 64.12

Regulation rule for calculation of HFC227ea quantities:

Calczone no. 1:
Altitude above sealevel:
Atmospheric correction factor:

HFC227ea storage input data:

Container volume:

Maximum filling ratio of a container:
Filling pressure:

Storage temperature:

Supplement factor:

Minimum storage quantity:

Number of containers:

Discharge time (input value):

Further information:
Design with included gas discharge time
Design with predeterminated orifice diameters

NFPA 2001, Edition 2018

Class C Fire, NFPA 2001 (Edition 2012)
985.0 m

0.889

75.01

1.100 kg/l
42.0 bar abs
20.0°C
1.00

64.12 kg

1

10.0s



Vvds VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.4

File: C:\Program Files (x86)\VdS\HFC227ea\Projects\SERVER - (-1) -EASTERN DOOR.prj - Results

Page: 4
Serial no: [dongle]
3/17/2021

Calculation results:

HFEC227ea storage data:
Design quantity:
Supplement factor:
Minimum storage quantitiy:

Container volume:
Filling ratio:
Filling pressure:

HFC227ea -mass per container:

Number of containers:
Actual storage quantity:

Storage temperature:
Starting container pressure:

Discharge time:
Discharge time air:

Total gas discharge time:
Two-phase discharge time:
Total discharge time:

System information:
Container working pressure:
Container working temperature:
Total network volume:

Medium pipe content:

Filling portion in pipe system:

64.1 kg
1.00
64.1 kg

75.01

0.85 kgl
42.0 bar abs
64.1 kg

1

64.1 kg

20.0°C
42.0 bar abs

04s
0.4s
94s
9.8s

18.9 bar abs
18.0°C

13.91

17.3 kg HFC227ea

0.27 kg HFC227ea /kg HFC227ea -storage



Vvds VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.4 Page: 5
Serial no: [dongle]

File: C:\Program Files (x86)\VdS\HFC227ea\Projects\SERVER - (-1) -EASTERN DOOR.prj - Results 3/17/2021
Pipe system:
Section- Starting- Endnode Pressure Flowrate Pipedimension
No: node [bar abs] [kag/s] Di [mm] DN
1 0 1 18.79 6.46 62.7 * 2"1/2
2 1 2 18.76 6.48 525* 2"
3 2 3 18.35 6.48 40.9 * 1"1/2
4 3 4 18.08 6.48 40.9 * 1"1/2
5 4 5 18.02 3.24 35.1* 1"1/4
6 5 6 17.87 3.24 35.1* 1"1/4
7 6 11001 17.77 3.24 35.1* 1"1/4
8 4 7 17.87 3.24 35.1* 1"1/4
9 7 11002 17.78 3.24 35.1* 1"1/4



Vvds VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.4

File: C:\Program Files (x86)\VdS\HFC227ea\Projects\SERVER - (-1) -EASTERN DOOR.prj - Results

Page: 6
Serial no: [dongle]
3/17/2021

Nozzle data:

Calculation- Nozzle Nozzle Number of Pipeconnection Orifice HFC227ea out-
zone no: no. type orifices Di [mm] DN [mm] put [kg]

1 11001 1 1 35.1 1"1/4 11.8 32.2

1 11002 1 1 351 1"1/4 11.8 32.2

Two-phase discharge time: 9.4s

Released two-phase HFC227ea : 64.4 kg

MAXIMUM TRANSPORT TIME DIFF. BETWEEN NOZZLES: 11002./ 11001. IS 0.29 S

Calculation- Nozzle Outlet velocity Transport Jetdistance
zone no: no. [m/s] time [s] [m]
1 11001 24.7 2.80 6.1

1 11002 24.7 2.52 6.1
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File: C:\Program Files (x86)\VdS\HFC227ea\Projects\SERVER - (-1) -EASTERN DOOR.prj - Results

Page: 7

Serial no: [dongle]

3/17/2021

Concentrations:

Calculation- Gascomposition after discharge [%]
zone no: 02 HFC227ea N2
1 194 7.0 72.6

Pressure relief opening:

Calculation- Recommended area against overpressure
zone no: Area [m?] Overpressure [mbar]

Max. flow [kg/s]

1 0.120 1.0
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Serial no: [dongle]
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Component list:

Nozzle-type Number C1 Cc2 C3 c4 C5 C6
1 2 0.07660 0.23600 0.00000 0.00000 0.00000 0.00000
Pipe-type Di [mm] DN Length [m]

10 62.70 2"1/2 1.000

13 52.50 2" 0.200

13 40.90 1"1/2 4.500

13 35.10 1"1/4 4.600

Number of bends (+) and elbows (-)

Bend-type Di [mm] DN Number

-90 40.90 1"1/2 1

-90 35.10 1"1/4 3

Number of T-distributors (in- and outdiameter)

Number Input 90-out 90-out 0-out

1 40.9 35.1 0.0 35.1
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Serial no: [dongle]

File: C:\Program Files (x86)\VdS\HFC227ea\Projects\SWITCH ROOM.prj - Results 4/12/2021
Project: AZADI PROJECT
Project-No:

Building: SWITCH ROOM
Object:

Contractor:

Owner:

Project engineer:

Date: 4/12/2021
Regulation rule for calculation of HFC227ea quantities: NFPA 2001, Edition 2018
Altitude above sealevel: 900 m
Atmospheric correction factor: 0.898

Pipe catalogue: Bettati.rkl
Component catalogue: Bettati.arm
Nozzle catalogue: Bettati.noz

00z

1om

11003
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File: C:\Program Files (x86)\VdS\HFC227ea\Projects\SWITCH ROOM.prj - Results 4/12/2021

Pipesystem data:

Section- Starting- Endnode Length Height Pipetype Diameter Fitting Component Nb of containers
No: node [m] [m] [mm] ** * code coefficient HFC227ea quantity
1 0 1 1.080 1.080 10 62.7 - - 1.0

2 1 2 0.200 0.200 13 52.5 - - 0.0

3 2 3 3.250 3.250 13 40.9 - - 0.0

4 3 4 2.360 0.000 13 40.9 E - - 0.0

5 4 5 0.200 0.000 13 21.0 T-90° - - 0.0

6 5 6 5.500 -5.500 13 21.0 E - - 0.0

7 6 7 2.400 0.000 13 21.0 E - - 0.0

8 7 11003 0.100 0.100 13 21.0 E - - 0.0

9 4 8 2.080 0.000 13 40.9 T-90° - - 0.0

10 8 9 0.150 0.000 13 15.8 T-90° - - 0.0

11 9 11002 0.100 -0.100 13 15.8 E - - 0.0

12 8 10 0.100 0.000 13 35.1 T-0° - - 0.0

13 10 11001 0.500 -0.500 13 35.1 E - - 0.0

* C=Component, B=Bend, T=T-Piece, E=Elbow
** |f a pipe diameter is equal zero see the extra table of the calculated diameters

Legend of pipetypes

Type Pipeclass Pipe roughness

10 SCH.40 smooth

13 SCH.40 black pipe

Nozzle data:

No. Calculation zone Diameter [mm]
11001 SWITCH ROOM 16.2

11003 FF 7.8

11002 SWTICH ROOM 2 54
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Calculation zone data:
Calculation of design quantity:
Zone Total Volume of Calculated Total Max. Over- Design Temp. Extinguish-Design Design Design
volume building  volume surface pressure temp. corr. conc. factor conc. quantity
[m3] parts [m3] [m3] [mbar] [°C] factor [% Vol] [% Vol] [kal
1 SWITCH ROOM 104.0 0.0 104.0 0.0 1.000 20.0 1.000 5.2 1.35 7.0 51.50
2 FF 26.0 0.0 26.0 0.0 1.000 20.0 1.000 5.2 1.35 7.0 12.87
3 SWTICH ROOM 213.0 0.0 13.0 0.0 1.000 20.0 1.000 5.2 1.35 7.0 6.44

Regulation rule for calculation of HFC227ea quantities:

Calczone no. 1:

Calczone no. 2:

Calczone no. 3:

Altitude above sealevel:
Atmospheric correction factor:

HFC227ea storage input data:

Container volume:

Maximum filling ratio of a container:
Filling pressure:

Storage temperature:

Supplement factor:

Minimum storage quantity:

Number of containers:

Discharge time (input value):

Further information:
Design with included gas discharge time
Design with predeterminated orifice diameters

NFPA 2001, Edition 2018

Class C Fire, NFPA 2001 (Edition 2012)
Class C Fire, NFPA 2001 (Edition 2012)
Class C Fire, NFPA 2001 (Edition 2012)
900.0 m

0.898

75.01

1.100 kg/l
42.0 bar abs
20.0°C
1.00

70.81 kg

1

10.0s
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Page: 4
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Calculation results:

HFEC227ea storage data:
Design quantity:
Supplement factor:
Minimum storage quantitiy:

Container volume:
Filling ratio:
Filling pressure:

HFC227ea -mass per container:

Number of containers:
Actual storage quantity:

Storage temperature:
Starting container pressure:

Discharge time:
Discharge time air:

Total gas discharge time:
Two-phase discharge time:
Total discharge time:

System information:
Container working pressure:
Container working temperature:
Total network volume:

Medium pipe content:

Filling portion in pipe system:

70.8 kg
1.00
70.8 kg

75.01

0.94 kgl/l
42.0 bar abs
70.8 kg

1

70.8 kg

20.0°C
42.0 bar abs

04s
0.4s
9.6s
10.0s

15.7 bar abs
17.1°C
1751

20.9 kg HFC227ea
0.29 kg HFC227ea /kg HFC227ea -storage
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File: C:\Program Files (x86)\VdS\HFC227ea\Projects\SWITCH ROOM.prj - Results 4/12/2021
Pipe system:
Section- Starting- Endnode Pressure Flowrate Pipedimension
No: node [bar abs] [kag/s] Di [mm] DN
1 0 1 15.56 6.97 62.7 * 2"1/2
2 1 2 15.53 7.00 525 * 2"
3 2 3 14.94 7.00 40.9 * 1"1/2
4 3 4 14.60 7.00 40.9 * 1"1/2
5 4 5 14.38 1.28 21.0* 3/4"
6 5 6 14.53 1.28 21.0* 3/4"
7 6 7 14.23 1.28 21.0* 3/4"
8 7 11003 14.05 1.28 21.0* 3/4"
9 4 8 14.32 5.72 40.9 * 1"1/2
10 8 9 14.17 0.64 158 * 1/2"
11 9 11002 14.08 0.64 158 * 1/2"
12 8 10 14.27 5.08 35.1* 1"1/4
13 10 11001 14.03 5.08 35.1* 1"1/4
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Page: 6
Serial no: [dongle]

MAXIMUM TRANSPORT TIME DIFF. BETWEEN NOZZLES: 11002./ 11003.

IS 191 S

File: C:\Program Files (x86)\VdS\HFC227ea\Projects\SWITCH ROOM.prj - Results 4/12/2021
Nozzle data:
Calculation- Nozzle Nozzle Number of Pipeconnection Orifice HFC227ea out-
zone no: no. type orifices Di [mm] DN [mm] put [kg]
1 11001 1 1 35.1 1"1/4 16.2 51.6
2 11003 1 1 21.0 3/4" 7.8 12.9
3 11002 1 1 15.8 1/2" 5.4 6.5
Two-phase discharge time: 9.6s
Released two-phase HFC227ea : 71.0 kg

Calculation- Nozzle Outlet velocity Transport Jetdistance
zone no: no. [m/s] time [s] [m]
1 11001 22.6 2.63 7.8
2 11003 24.4 4.48 4.0
3 11002 25.3 2.57 2.8
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Concentrations:

Calculation- Gascomposition after discharge [%]
zone no: 02 HFC227ea N2
1 194 7.0 72.6
2 19.4 7.0 72.6
3 194 7.0 72.6

Pressure relief opening:

Calculation- Recommended area against overpressure

zone no: Area [m?] Overpressure [mbar] Max. flow [kg/s]
1 0.093 1.0

2 0.023 1.0

3 0.012 1.0
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Component list:

Nozzle-type Number C1 Cc2 C3 c4 C5 C6
1 3 0.07660 0.23600 0.00000 0.00000 0.00000 0.00000
Pipe-type Di [mm] DN Length [m]

10 62.70 2"1/2 1.100

13 52.50 2" 0.200

13 40.90 1"1/2 7.800

13 21.00 3/4" 8.200

13 15.80 1/2" 0.200

13 35.10 1"1/4 0.600

Number of bends (+) and elbows (-)

Bend-type Di [mm] DN Number

-90 40.90 1"1/2 1

-90 21.00 3/4" 3

-90 15.80 1/2" 1

-90 35.10 1"1/4 1

Number of T-distributors (in- and outdiameter)

Number Input 90-out 90-out 0-out

1 40.9 21.0 40.9 0.0

1 40.9 15.8 0.0 35.1
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Project:

Project-No:

Building:

Object:

Contractor:

Owner:

Project engineer:

Date:

Regulation rule for calculation of HFC227ea quantities:
Altitude above sealevel:
Atmospheric correction factor:

Pipe catalogue:
Component catalogue:
Nozzle catalogue:

AZADI PROJECT

TELECOM ROOM

4/12/2021

NFPA 2001, Edition 2018
900 m

0.898

Bettati.rkl
Bettati.arm
Bettati.noz
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File: C:\Program Files (x86)\VdS\HFC227ea\Projects\TELECOM.prj - Results 4/12/2021

Pipesystem data:

Section- Starting- Endnode Length Height Pipetype Diameter Fitting Component Nb of containers
No: node [m] [m] [mm] ** * code coefficient HFC227ea quantity
1 0 1 1.080 1.080 10 62.7 - - 1.0

2 1 2 0.200 0.200 13 52.5 - - 0.0

3 2 3 3.250 3.250 13 35.1 - - 0.0

4 3 4 0.500 0.000 13 35.1 E - - 0.0

5 4 5 2.350 0.000 13 35.1 T-0° - - 0.0

6 5 6 0.750 0.000 13 35.1 E - - 0.0

7 6 7 0.100 0.000 13 15.8 T-90° - - 0.0

8 7 11002 0.100 -0.100 13 15.8 E - - 0.0

9 6 8 0.100 0.000 13 26.6 T-0° - - 0.0

10 8 11001 0.500 -0.500 13 26.6 E - - 0.0

11 4 9 0.250 0.000 13 15.8 T-90° - - 0.0

12 9 10 5.500 -5.500 13 15.8 E - - 0.0

13 10 11 2.350 0.000 13 15.8 E - - 0.0

14 11 12 0.500 0.000 13 15.8 E - - 0.0

15 12 11003 0.100 0.100 13 15.8 E - - 0.0

* C=Component, B=Bend, T=T-Piece, E=Elbow
** |f a pipe diameter is equal zero see the extra table of the calculated diameters

Legend of pipetypes

Type Pipeclass Pipe roughness

10 SCH.40 smooth

13 SCH.40 black pipe

Nozzle data:

No. Calculation zone Diameter [mm]
11001 TELECOM ROOM 12.2

11002 TELECOM ROOM 2 4.0

11003 FF 6.0
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File: C:\Program Files (x86)\VdS\HFC227ea\Projects\TELECOM.prj - Results 4/12/2021
Calculation zone data:
Calculation of design quantity:
Zone Total Volume of Calculated Total Max. Over- Design Temp. Extinguish-Design Design Design
volume building  volume surface pressure temp. corr. conc. factor conc. quantity
[m3] parts [m3] [m3] [mbar] [°C] factor [% Vol] [% Vol] [kal
1 TELECOM ROOM76.0 0.0 76.0 0.0 1.000 20.0 1.000 5.2 1.35 7.0 37.63
2 TELECOM ROOM9.5 0.0 9.5 0.0 1.000 20.0 1.000 5.2 1.35 7.0 4.70
3 FF 19.0 0.0 19.0 0.0 1.000 20.0 1.000 5.2 1.35 7.0 9.41

Regulation rule for calculation of HFC227ea quantities:

Calczone no. 1:

Calczone no. 2:

Calczone no. 3:

Altitude above sealevel:
Atmospheric correction factor:

HFC227ea storage input data:

Container volume:

Maximum filling ratio of a container:
Filling pressure:

Storage temperature:

Supplement factor:

Minimum storage quantity:

Number of containers:

Discharge time (input value):

Further information:
Design with included gas discharge time
Design with predeterminated orifice diameters

NFPA 2001, Edition 2018

Class C Fire, NFPA 2001 (Edition 2012)
Class C Fire, NFPA 2001 (Edition 2012)
Class C Fire, NFPA 2001 (Edition 2012)
900.0 m

0.898

75.01

1.100 kg/l
42.0 bar abs
20.0°C
1.00

51.74 kg

1

10.0s



Vvds VdS SCHADENVERHUTUNG HFC227ea -Calculationprogram Version 7.4
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Calculation results:

HFEC227ea storage data:
Design quantity:
Supplement factor:
Minimum storage quantitiy:

Container volume:
Filling ratio:
Filling pressure:

HFC227ea -mass per container:

Number of containers:
Actual storage quantity:

Storage temperature:
Starting container pressure:

Discharge time:
Discharge time air:

Total gas discharge time:
Two-phase discharge time:
Total discharge time:

System information:
Container working pressure:
Container working temperature:
Total network volume:

Medium pipe content:

Filling portion in pipe system:

51.7 kg
1.00
51.7 kg

75.01

0.69 kgl/l
42.0 bar abs
51.7 kg

1

51.7 kg

20.0°C
42.0 bar abs

05s
05s
95s
10.0s

23.4 bar abs

18.7 °C

12.71

16.2 kg HFC227ea

0.31 kg HFC227ea /kg HFC227ea -storage
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Serial no: [dongle]

File: C:\Program Files (x86)\VdS\HFC227ea\Projects\TELECOM.prj - Results 4/12/2021
Pipe system:
Section- Starting- Endnode Pressure Flowrate Pipedimension
No: node [bar abs] [kag/s] Di [mm] DN
1 0 1 23.22 5.14 62.7 * 2"1/2
2 1 2 23.19 5.16 525* 2"
3 2 3 22.50 5.16 35.1* 1"1/4
4 3 4 22.23 5.16 35.1* 1"1/4
5 4 5 22.07 4.21 35.1* 1"1/4
6 5 6 21.87 4.21 35.1* 1"1/4
7 6 7 21.73 0.46 15.8 * 1/2"
8 7 11002 21.69 0.46 15.8 * 1/2"
9 6 8 21.81 3.75 26.6 * 1"
10 8 11001 21.40 3.75 26.6 * 1"
11 4 9 21.98 0.95 15.8 * 1/2"
12 9 10 21.70 0.95 15.8 * 1/2"
13 10 11 21.18 0.95 15.8 * 1/2"
14 11 12 20.92 0.95 15.8 * 1/2"

=
a1
=
N

11003 20.69 0.95 15.8 * 172"
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Serial no: [dongle]

File: C:\Program Files (x86)\VdS\HFC227ea\Projects\TELECOM.prj - Results 4/12/2021

Nozzle data:

Calculation- Nozzle Nozzle Number of Pipeconnection Orifice HFC227ea out-

zone no: no. type orifices Di [mm] DN [mm] put [kg]

1 11001 1 1 26.6 1" 12.2 37.8

2 11002 1 1 15.8 1/2" 4.0 4.6

3 11003 1 1 15.8 1/2" 6.0 9.5

Two-phase discharge time: 95s

Released two-phase HFC227ea : 51.9 kg

MAXIMUM TRANSPORT TIME DIFF. BETWEEN NOZZLES: 11003./ 11002.

IS 1.19 S

Calculation- Nozzle Outlet velocity Transport Jetdistance
zone no: no. [m/s] time [s] [m]
1 11001 26.9 291 6.7
2 11002 30.1 291 2.4
3 11003 29.2 4.10 35
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Concentrations:

Calculation- Gascomposition after discharge [%]
zone no: 02 HFC227ea N2
1 194 7.0 72.7
2 19.5 6.9 72.7
3 194 7.0 72.6

Pressure relief opening:

Calculation- Recommended area against overpressure

zone no: Area [m?] Overpressure [mbar] Max. flow [kg/s]
1 0.069 1.0

2 0.008 1.0

3 0.017 1.0
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File: C:\Program Files (x86)\VdS\HFC227ea\Projects\TELECOM.prj - Results 4/12/2021
Component list:
Nozzle-type Number C1 Cc2 C3 c4 C5 C6
1 3 0.07660 0.23600 0.00000 0.00000 0.00000 0.00000
Pipe-type Di [mm] DN Length [m]
10 62.70 2"1/2 1.100
13 52.50 2" 0.200
13 35.10 1"1/4 7.000
13 15.80 1/2" 9.000
13 26.60 1" 0.600
Number of bends (+) and elbows (-)
Bend-type Di [mm] DN Number
-90 35.10 1"1/4 2
-90 15.80 1/2" 5
-90 26.60 1" 1
Number of T-distributors (in- and outdiameter)
Number Input 90-out 90-out 0-out
1 35.1 15.8 0.0 35.1
1 35.1 15.8 0.0 26.6
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NFPAY .: National Electrical Code
NFPAVY: National Fire Alarm and Signaling Code

NFPA)\ - \: Life Safety CodeNFPAVo: Standard for the Protection of Information Technology
Equipment NFPAY- -): Standard on Clean Agent Fire Extinguishing Systems

BSOAYA: Fire Detection & Alarm System, Code of Practice for System Design,
Commiissioning & Maintenance

BSOY.1 - Part -: Fire protection installations and equipment on premises. Guide for
selection of installed systems and other fire equipment

BS1Y11: Code of Practice for Fire Protection for Electronic Equipment
BSVYVY: Code of Practice for the Operation of Fire Protection Measures

BSY¢0Y.: Part V: HFC & IG Gaseous fire extinguishing systems - Physical properties &
system design BS)\o0-..¢ - part \: Fixed Fire Fighting Systems

VdsYYA-: Guidelines for Fire Extinguishing Systems - Fire Extinguishing Systems Using
Non-Liquefied Inert Gases, Planning And Installation

VdsYYA\: Guidelines for Fire Extinguishing Systems - Fire Extinguishing Systems using
Halocarbon Gases 1SOY¢0Y -: Gaseous Fire-Extinguishing Systems

ISO 1YAY: Fire Protection Equipment - Carbon dioxide extinguishing systems for use on

premises - Design and installation
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ANNEX A 200191
Clean Agent System Acceptance Test Report
PROCEDURE
Upon comp of work, an insp 1 and test shall be made by the and by an owner's rep All defects shall
be corrected and the system left in service before the contractor’s personnel Ieave me job. A cer(mcate shall be filled out and signed by both representatives.
Copies shall be prepared for approving authorities, owners, and contractor. It is the owner’s s signature in no way prej any
claim against the for faulty poor or failure to comply with approving aumomy 's req or local ordi
Property name ] Date
Property address
Accepted by approving
Address
Plans to accepted plans [ Yes [ No
Equipment used is approved [ Yes [ No
If no, state deviations
Person in charge of fire equipment has been instructed as to location of 1 Yes [ No
control valves and care and of this new equip
If no, explain
Instr
Copies of appropriate instructions and care and maintenance charts have been left on premises ] Yes [ No
It no, explain
Enclosure in conformance with construction documents 1 Yes [ No
If no, explain
Enclosure integrity report received and approved [JYes [ No
System type [ Total flooding ] Local app.
Agent storage containers propeny located (in \ce with app system gs) [ Yes [ No
Storage i and g ly g ::: g ::
Piping, equipment, and discharge nozzles proper size and location 2 Yes O No
Me::mmn::natl Pipe size reduction and tee fitting position in with design O Yes QO No
e Piping joints, discharge nozzles, and pipe supports securely fastened i Yes d No
Discharge nozzle orientation in conformance with approved design drawings [ Yes [ No
Nozzle (ifi ) ori ion in conformance with approved design drawings g :es g :0
les d No
Location of alarms and manual gency P 2 Yes QNo
Current hazard iguration p to original [ Yes [ No
Enclosure test report received 1 Yes dNo
Allinstalled equipment listed for use [ Yes [ No
Proper operation verified for all auxiliary functions including alarm-sounding or displaying [ Yes d No
devices, remote anr air- and power
Eleftﬂcﬂl( Main/reserve transfer switch i properly, readily and clearly identified [ Yes [ No
uipmen
e Type and location of all detection devices verified 1 Yes a No
Manual pull stations i properly, readily identified, and protected Q Yes JNo
to prevent damage
Piping pneumatically tested to 40 psi (276 kPa) for 10 minutes A Yes dNo
Pipeand Pipe conforms to Standard A Yes J No
fittings Fittings conform to Standard  Yes d No
If no, explain
Each detector checked for proper response [ Yes dNo
Pre-functional | Polarity verified for all polarized alarm devices and auxiliary relays [ Yes dNo
tosts EOL resistors installed across all alarm and detection circuits (where required) J Yes dNo
Proper trouble response verified for all supervised circuits ' Yes [ No
©2017 National Fire P NFPA 2001 (p.1 of 2)
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Sample Acceptance Test Report.

A = Text deletions and figure/table revisions. e = Section deletions. N = New material.
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2001-92 CLEAN AGENT FIRE EXTINGUISHING SYSTEMS

Clean Agent System Acceptance Test Report (Continued)
Puff test completed and continuous flow and unobstructed piping and nozzles verified [ Yes 1 No
Alarm functions verified initiation Q Yes (1 No
Manual release i ing to design sp O Yes d No
Abort switch tod O Yes C)jNo
switc g to design sp 0 Yes O No
Automatic valves tested and operation verified 2 Yes QO No
All pneumatic equipment tested and verified [ Yes [d No
Full operational test for single or multiple hazards [ Yes A No
Weight before and after discharge Ib kg
Operational . 0 KPa
test For intert gas systems — pressure before and after discharge DT psi —DT
Remote Monitoring Q Yes QNo
Alarm signal from each input device on stand-by owner verified 2 Yes dNo
Trouble signal verified for each alarm condition on each signal circuit [ Yes [ No
Control panel primary power source 3 Yes [ No
Control panel connected to a dedicated circuit 8 z: g :°
o
Control panel labeled properly QO Yes O No
Control panel readily accessible 3 Yes [ No
Control panel secured from unauthorized access [ Yes [ No
System returned to fully operational design condition Q Yes [ No
Name of i g
Siaad Tests witnessed by:
graiures For property owner: Title: Date:
For contractor: Title: Date:
Notes:
© 2017 Nati Fire P A: NFPA 2001 (p. 2 of 2)

AFIGURE A.7.3.1 Continued

A.9.5.1.2 The intent of this paragraph is to ensure that a
suppression system will not interfere with the safe navigation of
the vessel. Many internal combustion propulsion engines and
generator prime movers draw combustion air from the protec-
ted space in which they are installed. Because these types of
engines are required to be shut down prior to system
discharge, an automatically discharged system would shut down
propulsion and electricity supply when needed most. A nonau-
tomatic system gives the ship’s crew the flexibility to decide the
best course of action. For example, in a high-density shipping
channel, a ship’s ability to maneuver can be more important
than immediate system discharge. For small vessels, the use of
automatic systems is considered appropriate, taking into
consideration the vessel’s mass, cargo, and crew training.

A.9.5.2.3 The intent is to prevent accidental or malicious
system operation. Some examples of acceptable manual actua-
tion stations are the following:

(1)  Breaking a glass enclosure and pulling a handle
(2) Breaking a glass enclosure and opening a valve
(3) Opening an enclosure door and flipping a switch

A.9.6.1 Heat detectors are typically used in machinery spaces
and are sometimes combined with smoke detectors. Listed or
approved optical flame detectors can also be used, provided

they are in addition to the required quantity of heat and/or
smoke detectors.

A.9.6.2 This requirement is derived from SOLAS Regulation
11-2/Regulation 5.3.

A.9.6.3 This requirement is derived from SOLAS Regulation
11-2/Regulation 5.3.

A.9.6.4 This requirement is derived from SOLAS Regulation
I1-2/Regulation 5.3.

A.9.6.5 This requirement is derived from SOLAS Regulation
11-2/Regulation 5.3.

A.9.6.6 This requirement is derived from SOLAS Regulation
11-2/Regulation 5.3.

A.9.7.1 A wellsealed enclosure is vital to proper operation of
the system and subsequent extinguishment of fires in the
protected space. Gastight boundaries of the protected space,
such as those constructed of welded steel, offer a highly effec-
tive means for holding the fire extinguishing gas concentra-
tion. Where the space is fitted with openings, avenues for
escape of the gas exist. Automatic closure of openings is the
preferred method of ensuring enclosure integrity prior to
discharge. Manually closed openings introduce added delay

2018 Edition Shaded text = Revisions. A = Text deletions and figure/table revisions. = Section deletions. N = New material.
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