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FOREWORD

Thismanual LF227MAL-0001 is a comprehensive guide that comprises all the information that need to install,
design and maintain fire suppression systems manufactured by LIFECO that uses HFC-227ea pressurized at 25
Bar @ 21°C (360 ps @ 70°F).

LIFECO-HFC227 Engineered tota flooding fire suppression systems shall be designed, inspected, tested,
maintained and recharged by qualified and trained personnel in accordance with requirement as follow:

» National Fire Protection Association 2001 (NFPA 2001) “Standard on Clean Agent Fire Extinguishing

Systems”.

= UL 2166 Standard for Halocarbon Clean Agent Extinguishing System Units.

=  FM 5600 Approva Standard for Clean Agent Extinguishing Systems

= All guiddines, limitations etc included in this manual P/N: LF227MAL-0001.

= Loca Authority having jurisdiction.

DENOTATIONS

System
The text “system” in this manual refers to the fire suppression components and does not cover fire alarm and

detection system which may trigger an agent discharge.

Engineered
Hydraulic flow program used to predict the flow of HFC-227ea through a pipe network.

HFC-227ea
HFC-227eaisthe SO name for Heptafl uoropropane.

The following written remarks are used throughout this manual. They are important to the safe use of the
Component described in this manual.

WARNING:
The instructions indicated under these remarks, which if not correctly adhered, could result in severe injury or
death.

CAUTION:
The instructions indicated under these remarks, which if not correctly adhered, could result in minor injury or
death.
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IMPORTANT
Thisinformation isthe property LIFECO who reserves the right to make any alteration without prior notice. No
reproduction, modification, totals or partial trandation is allowed for any purpose than internal use. Every effort
has been made to ensure accuracy of information contained herein, however, LIFECO disclaims any liability or
damage caused that may be made from the use of the data and information contained herein by any other party.
Anyone using the data and information contained in this manual does so under his’her own responsibility and

takes whatever conseguence he/she may encounters.

Any questions concerning the information presented in this manual should be addressed to: -

LICHFIELD FIRE & SAFETY EQUIPMENT COLTD
Edmund House
12-22 Newhall Street
Birmingham, B3 3AS
United Kingdom
Tel: +44 (0) 1902 798 706
Fax: +44 (0) 1902 798 679
E-mail: sales@lifeco-uk.com
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1.0 INTRODUCTION

LIFECO-HFC227 Engineered Fire Suppression systems are Underwriters Laboratories Inc. (UL) listed and FM
Approved. These systems are designed for total flooding in accordance with NFPA 2001 “Standard on Clean
Agent Fire Extinguishing Systems” and UL 2166 Standard for Halocarbon Clean Agent Extinguishing System
Units. In any situation not specifically covered by this manual, the application and ingtallation of the system
must meet the requirements of the standard as stated or Local Authority Having Jurisdiction.

1.1 HFC-227ea SUPPRESSION AGENT

LIFECO-HFC227 Engineered Fire Suppression systems uses HFC-227ea (Heptafluoropropane) which is a
combination of carbon, fluorine and hydrogen (CFsCHFCF3) is adso known as a Halocarbon Clean Fire
Extinguishing Agent. HFC-227eais acolorlessliquified compressed gas stored in wel ded cylindersand i s super-
pressurized with dry nitrogen to 25bar @ 21°C (360 psi @ 70°F). LIFECO-HFC227 systems are ideal for total
flooding applications to suppress Class A, B and C hazards. The main extinguishing mechanism of HFC-227ea
isachieved by 80% heat absorption and 20% direct chemical means to extinguish fire. Furthermore, it does not
deplete the ozone layer therefore, makes it an environmentally adequate product.

HFC-227eaislisted under;
i. National Fire Protection Agency (NFPA®) 2001, Standard on Clean Agent Fire Extinguishing Systems.

ii. Underwriters Laboratories (UL)

iii. FM (Factory Mutual) Approved

iv. U.S. Environmental Protection Agency

© LICHFIELD System: LIFECO-HFC227 Page 1
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1.2 PHYSICAL PROPERTIESHFC-227ea
Table 1.0 HFC-227ea Physical Properties

Physical Properties HFC-227ea
Chemical Structure / Empirical Formula CF3.CHF-CF;
Chemica Name Heptafluoropropane
Molecular Weight 170.03 g/mol
Boiling Point -16.36°C (2.4°F)
Freezing Point -131°C (-204°F)
Critical Temperature 101.7°C (214°F)
Viscosity Liquid @ 25°C 0.226 Cp
Vapor Pressure @ 25°C 457.7 kPa (66.4 psi)
Relative Density (water=1) 1.46
LC50 (V/V) > 80%
Ozone Depleting Potential 0

1.3 PRODUCT SPECIFICATIONS

HFC-227eais of high purity and residue free, it shall comply with the specification shown in Table 2.0
Table 2.0 HFC-227ea Quality Requirements

Purity 99.9 % (min)

Acidity 1 ppm (max)

Moisture 10 ppm (max)
Non-volatile Residue 0.01g/ 100ml (max)
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1.4 SAFETY CONSIDERATIONS

LIFECO-HFC227 Engineered Total Flooding Fire Suppression Systems shall not be used for fires which
involving the following materials such as: (refer to NFPA 2001 Standard on Clean Agent Fire Extinguishing
Systems)

Table 3.0 — Limitation of Use

= Certain chemicals or mixtures of chemicals such as cellulose nitrate and gunpowder, which are
capabl e of rapid oxidation in the absence of air.

= Reactive metals such as lithium, sodium, potassium, magnesium, titanium, zirconium, uranium and
plutonium

= Meta hydrides

= Chemicals capable of undergoing auto-thermal decomposition such as certain organic peroxides and
hydrazine.

Based on NFPA 2001, HFC-227ea concentration are specifies by “No Observable Adverse Effect Level”
(NOAEL) and “Lowest Observed Adverse Effect Level” (LOAEL).

Note: NOAEL isthe highest concentration that no adverse physiological or toxicological effect has
been observed.
LOAEL isthe lowest concentration, which an adverse physiological or toxicological effect

Table 4.0 HFC-227ea NOAEL and LOAEL Values

No Observable Adverse Effect Level (NOAEL) 9.0
Lowest Observed Adverse Effect Level (LOAEL) 105
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A WARNING

Do not stand directly in front of the discharge line as the high pressure discharged HFC-227ea from the nozzles
can create noise loud enough to startle occupants. The high velocity discharge of this agent can be enough to
dislodge objects located directly in the discharge path. Turbulence may be created in the enclosure which
capable to move the lighter objects and unsecured paper. Direct contact with the vaporizing agent discharged
from the nozzles will leave a strong chilling effect on objects and can cause frosthite burns to the skin. The
liquid phase vaporizes rapidly when mixed with air and limits the chilling hazard to the immediate vicinity of
the nozzle.

Although HFC-227ea is colorless, discharge in humid atmospheres may cause a reduction of visibility for a

short time due to the condensation of water vapor.

A WARNING

When HFC-227ea is discharged, the vaporizing HFC-227ea discharge mixture will have a significant cooling
effect which could cause skin irritation. Unnecessary exposure of personnel either to the natural form of clean

agent or to the products of decomposition shall be avoided.

Emergency Aid

Refer to the HFC-227ea SDS within Appendix A.

Consult: LICHFIELD FIRE & SAFETY EQUIPMENT COLTD
Emergency telephone number: +44 (0) 1902 798 706

Fax: +44 (0) 1902 798 679

E-mail: sales@lifeco-uk.com
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20 LIFECO-HFC227 SYSTEM COMPONENTS

LIFECO-HFC227 Engineered Systems are intended to be designed and installed to suppress fire within the
limitation mentioned in this manual. The systems described in this manual are FM approved and Underwriters
Laboratories (UL) Listed. It is compiled in accordance with UL 2166 Standard for Halocarbon Agent

Extinguishing System Units.

21 LIFECO-HFC227 CYLINDER ASSEMBLY
The cylinder assembly comprises of a cylinder factory fitted with a valve and syphon tube, filled with HFC-
227ea and super-pressurized with dry nitrogen to 25 Bar @ 21°C (360 psi @ 70°F).

Table5.0 DOT CylindersDimensions & Fill Range

16.7 | LF-16HFCD-25 | 1 | 653(25.7”) | 564 (22.2”) | 228.6(9") | 84 16.7 17.3
283 | LF-28HFCD-25 | 1 | 954(37.6”) | 865(34”) | 2286(9”) | 142 28.3 24.9
52 | LF-52HFCD-25 | 2 | 721(284”) | 597 (23.57) | 406(16”) | 26.1 52 52.4
80 | LF-80HFCD-25 | 2 | 1322(52.17)| 1192 (46.9”) | 324 (12.76”) | 40.1 80 61.0
106 | LF-106HFCD-25 | 2 | 1159 (45.6”) | 1029 (40.5”) | 406 (16”) | 53.1 106 786
147 | LF-147HFCD-25 | 2 | 1494 (58.8”7) | 1364 (53.77) | 406 (16”) | 73.6 147 100.1
180 | LF-180HFCD-25 | 2 | 1774 (69.8”) | 1644 (64.77) | 406(16”) | 90.1 180 1163
240 | LF-240HFCD-25 | 2 | 1860 (73.27) | 1729 (68.17) | 462 (18.2”) | 120.1 240 156.5
270 | LF-270HFCD-25 | 3 | 1390(54.77) | 1227 (48.3") | 610(24”) | 135.1 270 200.9
369 | LF-369HFCD-25 | 3 | 1734 (68.3”) | 1569 (61.8”) | 610 (24”) | 184.6 369 2413
453 | LF-453HFCD-25 | 3 | 1595(62.8”) | 1437 (56.6”) | 762 (30”) | 226.6 453(UL) 323.9
376.45(FM)
© LICHFIELD System: LIFECO-HFC227 Page 5
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Table5.00 ASME Cylinders Dimensions & Fill Range

LF-52HFCS-25 2 | 721(284”) | 597(23.57) | 406(16”) | 26.1 52.4
80 | LF-80HFCS-25 2 | 1322(52.17) | 1192 (46.97) | 324 (12.76”) | 401 | 80 61.0
106 | LF-106HFCS25 | 2 | 1159 (45.6") | 1029 (40.57) | 406(16”) | 53.1 | 106 786
147 | LF-147THFCS25 | 2 | 1494 (58.8”7) | 1364 (53.7) | 406(16") | 736 | 147 100.1
180 | LF-180HFCS25 | 2 | 1774(69.8”) | 1644 (64.7) | 406(16”) | 90.1 | 180 116.3

Table 5.0c TPED Cylinders Dimensions & Fill Range

16.6 | LF-16HFCT-25 1 | 653(25.77) | 564 (222”) | 2286(9”) 16.6 17.3
283 | LF-28HFCT-25 1 | 954(37.6”) | 865(34”) | 2286(9”) | 142 28.3 24.9
52 | LF-52HFCT-25 2 | 970(3827) | 840(33.1") | 324 (12.76”) | 26.1 52 52.4
80 | LF-80HFCT-25 2 [ 1322(52.17) | 1192 (46.9”) | 324 (12.76”) | 40.1 80 61.0
106 | LF-106HFCT-25 | 2 | 1159 (45.6”) | 1029 (40.5”) | 406 (16”) | 53.1 106 78.6
150 | LF-150HFCT-25 | 2 | 1554 (61.27) | 1425 (56.1") | 406 (16”) | 75.1 150 100.1
180 | LF-180HFCT-25 | 2 1447 (57°) | 1317 (51.8”) | 462 (18.2”) | 90.1 180 116.3
240 | LF-240HFCT-25 | 2 | 1860 (73.2”) | 1729 (68.1”) | 462 (18.2”) | 120.1 240 156.5
369 | LF-369HFCT-25 | 3 | 1734 (68.37) | 1569 (61.8") | 610(24”) | 1846 369 241.3
453 | LF-453HFCT-25 | 3 | 1595(62.8”) | 1437 (56.6”) | 762 (30”) | 226.6 453(UL) 3239
376.45(FM)
© LICHFIELD System: LIFECO-HFC227 Page 6
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Table 5.0e 1SO9809 Cylinders Dimensions & Fill Range

30 | LF-30HFCI-25 | 1 | 1058 (41.7”) | 969 (38.2”) | 232(9.1”) | 15.1 30 415
40 | LF40HFCI-25 | 1 | 1318(51.97) | 1229 (48.4”) | 232(9.1") | 20.1 40 51
50 | LF-50HFCI-25 | 1 | 1578 (62.17) | 1489 (58.6") | 232(9.17) | 251 50 60
60 | LF-60HFCI-25 | 2 | 1522(59.9”) | 1392 (54.8”) | 267 (1051”) | 30.1 60 80

Figure 1 Cylinder Assembly
Thefilled and pressurized cylinder chosen location should protect against direct sunlight, mechanical, chemical
or other types of damage. Storage containers are permitted to be located either within or outside the protected
hazard area, in accordance with NFPA 2001, Clause 5.1.3.2. The suppression systems temperature limit from
0°C (32°F) to 50°C (122°F).
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22 VALVE ASSEMBLY

These three types of valves operate (1 inch, 2 inch and 3 inch) by means of pressure differentia piston. The

valves incorporated with the features to enable it to be connected with removable electrical, manua and
pneumatic actuator for actuation purpose.

Figure 2 Valve Assembly

Table 6.0 Discharge Valve Technical | nformation

Size 25mm (1 inch) 50mm (2 inch) 80mm (3 inch)
Part Number LF-VA25 LF-VA50 LF-VA80
Outlet 1linch BSPP 2 inch BSPP 3.5inch — 12UN-2A
Material Brass Brass Brass
Safety Disc Pressure 53.4 bar (774ps)
Working Pressure 33.4 bar (484 psi)
Gauge Port 1/8 inch NPT 1/8 inch NPT 1/8 inch NPT
Equivalent Length 6.10m 10.67m 2591 m
Weight 3.3kg 7.8kg 16.8kg

© LICHFIELD System: LIFECO-HFC227 Page 8
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2.3 PRESSURE GAUGE

There are two types of pressure gauge to be used in the HFC-227ea system namely:
1) Pressure gauge (Part Number: 17-110026-001 / 17-110026-002)
2) Pressure gauge complete with Contact Switch (Part Number: 17-110027-001).

Pressure gauges with contact switch will give signal if pressure drops below 19.9 Bar (290psi).

Table 7.0 Pressure Gauge Technical Information

Gauge Materials

Part Number LF-PG21 (Miljoco)
LF-PG22 (Keltron)

Body Stainless Steel Case

M echanical Stainless Steel Spiral Wound

Bourdon Tube

Gauge Size 41 mm (1.6 inch)
Pressure Range | 0-48.3 Bar (0— 700 psi)
Std. Connection | 1/8 inch NPT

Table 8.0 Pressure Gauge complete with Contact
Switch Technical Information

Part Number LF-PGLPS2

Body Stainless Steel Case

M echanical Stainless Steel Spira Wound
Gauge Materials | Bourdon Tube

Gauge Size 41 mm (1.6 inch)

Pressure Range | 0-48.3 Bar (0 700 psi)
Std Output 18 AWG type SXL wire
Cable

Std Connection | /8 inch NPT

Figure 3 Pressure Gauge

Figure 4 Pressure Gauge Complete With Contact
Switch

© LICHFIELD
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24 REMOVABLE ELECTRICAL ACTUATOR c/w SUPERVISION
SWITCH

This device incorporated with active detection switch and design to indicate proper placement of the electrica
actuator. It is mount direct to discharge valve the body of the electrical actuator (between discharge valve and
manual actuator). If the electrical actuator is not properly fitted or removed away from the discharge valve, it
will trigger an audible and visual alarm on the control panel to alert the user or maintenance personnel. The
control panel should be wired for active detection.

Table 9.0 Electrical Actuator Technical Information

Part Number LF-EASV-RS

Body Material Mild Steel, Electroless Nickel Plated

Actuation Pin Stainless Steel

Base nut BrassCZ121

Retaining Clip Beryllium Copper

Actuation Type Latching

Reset Method ViaReset Tool Supplied

Connection 1” BSPP (Brass End Fitting)

Nominal Voltage 24 VoltsDC

Min Actuation Voltage 65% of nominal voltage

IP Rating Tested to meet P54

Nominal Current 0.25A

Max Monitoring Current | 25 mA 1.,

Manual Actuation Force | 50N (11.24 Ibf) j L

Nominal Pin Travel 4.4 mm (0.17 inch) % A '

Electrical Connection DIN 43 650-A / 1SO 440 3PIN (4- H v :
pin PG 9.5mm Hirschmann DIN i
Plug Connector) 3

Back EMF Protection Bridge Rectifier . 3

Approval EN12094-4, UL Recognized o » ®
Component, FM Figure5 Electrical Actuator Complete

Size 104mm (L) x 90mm (W) with Supervision Switch & Wiring
4.09 inch(L) x 3.54 inch(W) Diagram

Weight 0.95kg

© LICHFIELD System: LIFECO-HFC227 Page 10
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25 SUPERVISED LATCHING SOLENOID ACTUATOR

This device is functioned the same as the electrical actuator complete with supervision switch and with the
additional feature to be connected with conduit.

Table 10:; Solenoid Actuator Technical Information

Part Number LF-EASV-LS

Body Material Mild Steel, Electroless Nickel Plated
Actuation Pin Stainless Steel

Base nut Brass CZ121

Actuation Type Latching

Reset M ethod

ViaReset Tool Supplied

Connection

1”” BSPP (Brass End Fitting)

Nominal Voltage

24 VoltsDC

Min Actuation Voltage

65% of nominal voltage

IP Rating

Tested to meet |P54

Nominal Current

05A

Max Monitoring Current

<30 mA

Manual Actuation Force

50N (11.24 [bf)

Nominal Pin Trave

6.36 mm (0.25 inch)

Electrical Connection

1/2 NPT Female Conduit with

inbuilt bridge rectifier

Back EMF Protection

Bridge Rectifier

YELLOW Wi REw ORANGE WIRE
YELLOW WIRE — —
N SWITCH ORANGE WIRE

WHITE WIRE
SOLENCID COIL

BLACK WIRE

Figure 6 Electrical Actuator Complete

Approval EN12094-4, UL Recognized
Component, FM with Supervision Switch & Wiring
Size 124.2mm (L) x 88mm (W) Diagram
4.89 inch(L) x 3.46 inch(W)
Weight 1.0kg
© LICHFIELD System: LIFECO-HFC227 Page 11
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26 MANUAL ACTUATOR

The manua actuator features a push button that used to depress the valve core and releases pressure from the
cylinder discharge valve. This hardware is designed to be fitted on the top of the cylinder vave assembly or
electrical actuator by hand tight only.

Figure 7 Manual Actuator

Table 11.0 Manual Actuator Technical |nformation

Part Number LF-MA

Body Brass C3604BD

Push Button Brass C3604BD

Safety Pin Stainless Steel

Piston Rod Brass C3604BD

Overall Size 69 mm (L) x 41mm (Diameter)
2.72inch (L) x 1.61 inch (Diameter)

Min Actuation Force 40 N (8.99 Ibf)

Working temperaturerange 0°C to 50°C (0°F to 122 °F)

Weight 0.42 kg

© LICHFIELD System: LIFECO-HFC227 Page 12
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2.7 PNEUMATIC ACTUATOR

The pneumatic actuator features a pneumatically driven piston that used to depress the valve core and rel eases
pressure from the cylinder discharge valve. This hardware is designed to be fitted on the top of the cylinder
valve assembly by hand tight only. The pressure from the master cylinder is used to actuate the cylinder

discharge valve of dave cylinder viaflexible hose.

Figure 8 Pneumatic Actuator

Table 12.0 Pneumatic Actuator Technical I nformation

Part Number LF-PA

Body Brass C3604BD

Actuation Pin Brass C3604BD

Pneumatic Connection V4 inch NPT Femae

Overall Size 48mm (L) x 41mm (Diameter)
1.89inch (L) x 1.61 inch (Diameter)

Min Actuation Pressure 0.7 Bar (10.15 psi)

Working temperaturerange 0°C to 50°C (0°F to 122 °F)

Weight 0.38 kg

© LICHFIELD System: LIFECO-HFC227 Page 13
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2.8 1linch and 2inch DISCHARGE HOSE

The discharge hose is equipped with a female swivel fitting at the inlet and enable to connect the cylinders to

the manifold in multiple cylinder arrangements. This facility has enables cylinder to be disconnected during

mai ntenance without any effort to remove other manifold connection and pipework.

Table 13.0 1 inch Discharge Hose Technical Information

Part Number LF-DH25

Hose Material Single braided high tensile steel wire oil resistant
synthetic rubber core to EN 853 Type 1SN

Connection 1inch NPT Mae (Carbon steel)

1 inch BSPP Female 90° Swivel (Carbon steel)

Min Bend Radius

140mm (5.5 inch)

Max Working Pressure | 90 Bar (1300 psi)

Temperature Range -40°C to + 100°C (-40°F to 212 °F)

Overall Size 405mm (L) x 92mm (W)
15.9inch (L) x 3.6 inch (W)

Equivalent Length 3.14m

Weight 1.25kg

Table 14.0 2 inch Discharge Hose Technical Information

Part Number LF-DH50

Hose Material Double braided high tensile steel wire oil resistant
synthetic rubber core to EN 853 Type 2SN

Connection 2 inch NPT Male (Carbon stedl)

2 inch BSPP Female 90° Swivel (Carbon steel)

Min Bend Radius

600mm (23.6 inch)

Max Working Pressure

90 Bar (1300 ps)

Temperature Range -40°C to + 100°C (-40°F to 212 °F)

Overall Size 530mm (L) x 155mm (W)
20.9inch (L) x 6.1 inch (W)

Equivalent Length 536 m

Weight 5.05 kg

Figure9

1inch Discharge Hose

Figure 10

2 inch Discharge Hose
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2.9 3inch DISCHARGE HOSE

The discharge hose is used to connect the 3 inch cylinder discharge valve outlet and manifold.

Figure1l 3inch Discharge Hose

Table 15.0 3 inch Discharge Hose Technical Information

Part Number LF-DH80

Hose Material Double braid 304 stainless steel
corrugated hoses

Connection 3inch NPT Mae

3 inch BSPP Female 90° Tube Bend

Min Bend Radius

750 mm (29.5 inch)

Max Working Pressure 35 Bar (508 psi)
Overall Size 530 mm (L) x 280 mm (W)
20.9inch (L) x 11 inch (W)
Equivalent Length 15.85m
Weight 6.0 kg
© LICHFIELD System: LIFECO-HFC227 Page 15



210 FLEXIBLE HOSE
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The flexible hose is used to connect between the master cylinder valve port and slave cylinder pneumatic

actuator and slave to dave cylinder pneumatic actuator. This flexible hose is act as a pressure connector.

Figure12 FlexibleHose

Table 16.0 Flexible Hose Technical I nformation

Part Number LF-FH710

Hose Material Single braided high tensile stedl wire oil resistant
synthetic rubber core to EN 853 Type 1SN

Connection 1/4 inch BSPP Female Swivel

Min Bend Radius

38 mm (1-1/2 inch)

Max Working Pressure

225bar (3250psi)

Min. Burst Pressure

900 Bar (13000 ps)

Length 710 mm (28 inch)
Diameter 6.3 mm (1/4” inch)
Weight 0.25kg
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The following fittings are used for the actuation system and not limit to other acceptabl e fittings.

-Connect flexible hose
(LF-FH710) to pneumatic
actuator (LF-PA)

Picture Part Number Description Technical
Information
LF-025N 4" Nipple Material: Steel
-Connect flexible hose zinc passivated
(LF-FH710) to discharge .
valve assembly. Connection:
V2" NPT x V4
BSP
Max. Working
Pressure: 350Bar
LF-025T Ya” Tee Material: Steel
-Connect flexible hose zinc passivated
(LF-FH710) to pneumatic | connection:
actuator (LF-PA) 1, BSP x V4
NPT x %2 BSP
Max. Working
Pressure: 350Bar
LF-025E 4” Elbow Material: Steel

zinc passivated

Connection:
> BSP x ¥~
NPT

Max. Working
Pressure: 350Bar
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212 VALVE OUTLET ADAPTOR

Valve outlet adaptor is available in various size and thread to connect cylinder valve outlet to the
distribution pipe.

Figure13 Valve Outlet Adaptor

. +

Part Number | LF-1IADNPT | LF-2ADNPT | LF-3ADNPT LF-3ADBSP LF-3ADG
Material Brass Mild stedl
1”"BSP X 17 2”BSP X 2” 3.5inch - 3.5inch— 3.5inch - 12UN
Connection NPT NPT 12UN X 3~ 12UN X 3~ X 3” Groove
NPT BSP
68mm (L) x 79mm (L) x
45mm (W) 76mm (W)
_ 108mm (L) x 118mm (W)
Overall Size _ _
. ) 4.25inch (L) x 4.65 inch (W)
2.67inch (L) x | 3.11inch (L) x
1.77 inch (W) 3inch (W)
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213 CHECK VALVES

Check Vaves are hardware specially designed to be used when two or more cylinders are manifolded together
with one common discharge piping configuration. The purpose of the check valve is to prevent loss of agent
through manifold when any of the cylinder are not connected at the time of system discharge.

Figure14 1inch, 2inch & 3inch Check Valve

Table17.01inch, 2inch & 3inch Check Valve Technical | nformation

Part Number LF-CV25 LF-CV50 LF-CV80
Body Brass C3604BD
Spring Stainless Steel 304
Stem Stainless Steel 304
Seal O- Ring (NBR) Teflon
Piston Plate Brass C3604 BD
150mm(L) x
_ 73mm (L) x 55mm (W) 92mm (L) x 76mm (W)
Overall Size ) _ _ _ 112mm(W)
2.9inch (L) x 2.2inch (W) | 3.6inch (L) x 3inch (W) ) _
5.9inch(L) x 4.4inch(W)
Inlet Thread linch NPT Femae 2inch NPT Femae 3inch NPT Female
1-1/2 inch NPT / BSPT ) ]
Outlet Thread Ma 2inch NPT / BSPT Male 3inch NPT Male
e
Equivalent 15.85m
04m 6.7m
Length
Weight 0.72 kg 1.00kg 4.80 kg
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2.14 DISCHARGE NOZZLES

Nozzles are devices through which the agent is discharged within the protected enclosure. Nozzles are made of
brass with femal e threads.
Nozzles are availablein 180° or 360° and availablein size %2inch, ¥ainch, 1inch, 1 ¥inch, 1%2inch and 2 inch.

The nozzle can be installed either pendent or upright.

Figure 15 180° and 360° Discharge Nozzle

Table 18.0 Discharge Nozzle Technical Information

15 mm (Y2inch) LF-180H-15 180° 7 Brass NPT / BSPT 24 mm-53mm
20 mm (¥inch) LF-180H-20 180° 7 Brass NPT / BSPT 3.1mm-7.0mm
25 mm (1inch) LF-180H-25 180° 7 Brass NPT / BSPT 3.9mm-9.0mm
32 mm (1 ¥inch) LF-180H-32 180° 7 Brass NPT / BSPT 5.2mm-11.8mm
40 mm (1 %2inch) LF-180H-40 180° 7 Brass NPT / BSPT 6.0 mm - 13.8 mm
50 mm (2 inch) LF-180H-50 180° 7 Brass NPT / BSPT 7.7mm—17.7 mm
15 mm (Y2inch) LF-360H-15 360° 8 Brass NPT / BSPT 22mm-4.9mm
20 mm (%4inch) LF-360H-20 360° 8 Brass NPT / BSPT 29 mm- 6.6 mm
25 mm (1inch) LF-360H-25 360° 8 Brass NPT / BSPT 3.7mm - 8.5 mm
32 mm (1 ¥inch) LF-360H-32 360° 8 Brass NPT / BSPT 4.8 mm—11.0 mm
40 mm (1 %2inch) LF-360H-40 360° 8 Brass NPT / BSPT 5.6 mm—12.9 mm
50 mm (2 inch) LF-360H-50 360° 8 Brass NPT / BSPT 7.2 mm - 16.6 mm
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2.15 ELECTRICAL ACTUATOR (BRIDGE RECTIFIER)

The electrical actuator is connect to the top of the cylinder discharge valve (place between valve and manual
actuator) by hand tight only. The electrical actuator requires 24V DC for operation. ** Approval: FM Only

Table 19.0 Electrical Actuator Technical I nfor mation

Part Number LF-EASV
Body Material Mild Steel, Electroless Nickel Plated
Actuation Pin Stainless Steel
Base nut Brass CZ121
Retaining Clip Beryllium Copper
Actuation Type Latching
Reset Method ViaReset Tool Supplied
Connection 1 inch BSPP (Brass End Fitting)
Nominal Voltage 24 VoltsDC
Min Actuation Voltage 65% of nominal voltage
IP Rating Tested to meet P54
Nominal Current 0.25A
Max Monitoring Current | 25 mA
Manual Actuation Force | 50N (11.241bf) 1
Nominal Pin Travel 4.4 mm (0.17 inch) ; _Jl v
Electrical Connection 3-pin PG 9.5mm Hirschmann DIN RS
Plug Connector) J y b | »
Back EMF Protection Bridge Rectifier ", =
Approval EN12094-4, UL Recognized l-ff ; . .
Component % 4
Size 104mm (L) X 90mm (W) Ho .
4.09 inch(L) x 3.54 inch(W)
Weight 0.95kg Figure 16 Electrical Actuator & Wiring
Diagram
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216 EXTERNAL MONITORING SWITCH

This device incorporated with push button switch and design to indicate proper placement of the electrica
actuator. It is mount direct to the body of the electrical actuator. If the electrical actuator is not properly fitted
or removed away from the discharge valve, it will trigger an audible and visual alarm on the control panel to
alert the user or maintenance personnel for proper system functionality. ** Approval: FM Only

external Monitoring

— switeh

Mounting Clamp—

Figure 17 External Monitoring Switch

Table 20.0 External Monitoring Switch Technical Information

Part Number LF-EMS1 LF-EMS2 LF-EMS3
Valve Size linch 2inch 3inch
Housing Material Unreinforced Nylon 6 Natural color Grade PA 1323 NC
Housing Cover

Electrical Connector Pluggable terminal block

Cable Gland M aterial Nylon

Cable Gland Thread Y2inch NPT

Switch Plunger Brass with Chrome Plating

Switch Frame Stainless Steel

Operating Temperature | -10°C to 70°C (14°F to 158°F)

Power Level 0.1A @ 28VvDC
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217 CYLINDER LABEL

The cylinder label consists of cylinder part number, cylinder serial number, filling date, tare weight, charge

weight, gross weight, fill density and fill location.

HFC-227eaLabel — UL / FM (Part No: LF-CL2)
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218 CYLINDER BRACKET

The cylinder bracket assembly is made of mild steel. It consists of one Unistrut channel, M10 stud, wing nuts
and half strap bracket. It is used to hold the cylinder securely in position against the reaction force of the
LIFECO-HFC227 cylinder discharge. The cylinder must be mounted vertically and resting firmly on the floor.
Cylinder required two set of bracket assemblies for this safety purpose.

Figure 20 Cylinder Bracket
Table 21.0 Cylinder Bracket Technical Information

Material Mild Steel
Paint Epoxy Powder Coating (Black)
Mounting Unistrut Channel
LF-CB1 16.6L, 16.7L, 28.3L, 34L, 30L, 40L, 50L
LF- CB2 521, 106L, 147L, 150L, 180L
LF- CB4 270L, 369L
LF- CB7 60L (1SO)
LF- CB6 52L (TPED), 80L (DOT,ASME,TPED)
LF- CB3 180L (TPED), 240L
LF- CB5 453L
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219 MANIFOLDS

Manifold is a steel pipework where contents of multiple cylinders discharged and direct connected to the
appropriate pipe distribution system. The manifold does not include check valve.

Figure 21 Manifold

Table 22.0 Manifold Technical | nformation

65mmend manifold Assy | 2 | 11, | LF-2EMAG5 1 150(6”) | 350(14”) | 650(25.6”)
65mm end manifold Assy | 3 N'FTT || LF-3EMAGS 1 150(6”) | 350(14”) | 1000(39.4”)
65mmend manifold Assy | 4 | gspT | LF-4EMA65 1 150(6”) | 350(14”) | 1350(53.1”)
80mm end manifold Assy | 2 LF-2EMA80 2 150(6”) | 508(20”) | 808(31.8”)
80mm end manifold Assy | 3 LF-3EMA80 2 150(6”) | 508(20”) | 1316(51.8”)
80mm end manifold Assy | 4 LF-4EMA80 2 150(6") | 508(207) | 1824(71.8)
80mm end manifold Assy | 5 _ LF-5EMA80 2 150(6”) | 508(20") | 2332(91.8)
80mm end manifold Assy | 6 I\TF::'/ LF-6EMAB80 2 150(6") | 508(20") | 2840(111.8)
100mm end manifold Assy | 2 | | LF2EMA100 2 150(6") | 508(20”) | 808(31.8”)
100mm end manifold Assy | 3 LF-3EMA100 2 150(6") | 508(20”) | 1316(51.8”)
100mm end manifold Assy | 4 LF-4EMA100 2 150(6") | 508(20") | 1824(71.8)
100mm end manifold Assy | 5 LF-5EMA100 2 150(6") | 508(20”) | 2332(91.8)
100mm end manifold Assy | 6 LF-6EMA100 2 150(6”) | 508(20”) | 2840(111.8”)
100mm end manifold Assy | 2 | 3in. | LF-2EMA100B 3 150(6”) | 711(287) | 1011(40”)
100mm end manifold Assy | 3 | NPT/ | LF-3EMA100B 3 150(6”) | 711(287) | 1722(68”)
100mm end manifold Assy | 4 | BSPT | LF-3EMA100B 3 150(6”) | 711(287) | 2433(96”)
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Table 22.0 Manifold Technical Information (Continued)

150mm end manifold Assy (Flange)

LF-2EMA150
3in. | LF-BEMA150

NPT/ | LF-4EMA150
BSPT | LF-5EMA150
LF-6EMA150

150(6”) | 711(28”) | 1061(42”)
150(6”) | 711(28”) | 1772(70”)
150(6”) | 711(28”) | 2483(98”)
150(6”) | 711(28”) | 3192(1267)
150(6”) | 711(28”) | 3905(154”)

150mm end manifold Assy (Flange)

150mm end manifold Assy (Flange)

150mm end manifold Assy (Flange)

o O | W N
Wl W Wl W w

150mm end manifold Assy (Flange)
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220 LIQUID LEVEL INDICATOR

Liquid level indicator is used to measure the level of the HFC-227eafluid in 52L (DOT,ASME), 106L,
1471, 180L and 369L cylinders. The liquid level can be found by lifting the measuring tape from the
tube and slowly pulled the tape until a magnetic interlock with the float is felt. The tape will remainin
the lock position which it can read the measurement from the top of the housing. Weight of the HFC-
227eafluid in the cylinders then can be determined by converting the level measurement to the weight
measurement by referring to the liquid level indicator chart (Appendix D). Cylinder with liquid level
indicator can be easily determine the fluid weight without removing the cylinder from the fire

suppression system. Optional item as per request.

(3} 1

Figure 22 Liquid level indicator

Table 23.0 Liquid level indicator Technical Information

Part Number LF-LLI4 LF-LLI1 LF-LLI2
Thread 1.3125- 12UN
Material Stainless Steel
445mm (17.52inch) | 885mm (34.85 1155mm (45.47
Length _ )
inch) inch)
Working Temperature 0°C-50°C
, : 1471, 180L, 270L,
Cylinder size 52L (DOT,ASME) 106L 360L
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222 NOTIFICATION COMPONENTS
2.22.1 DISCHARGE PRESSURE SWITCH

Thedischarge pressure switch function by sending signal to acontrol panel during asystem discharged.
It activates by the agent pressure during discharged and can be reset manually by pushing the top stem
after activation. To connect with actuation linehose, use a 1/4” BSP x 1/2" NPT adaptor (Part Number:

LF-O5ADNPT).

Table 24.1 Dischar ge Pressur e Switch Technical | nformation

Configuration

Part Number LF-DPS
Body Material Brass
Cover Plate Mild Steel
Connection 1/2” NPT
Switch 3PDT, Three Pole Double Throw

Minimum 4 bar (58psi)
Actuation Pressure
Maximum 60 bar (870ps) i
Operating Pressure NG NG ONG
Electrical Rating 10A 250VAC '| III '||
15A 125VAC » ¢I>'?3 QC 'ﬁ?c
3/4HP, 250VAC A S -
1,2, or 3 phase ’ 2l Qi Ono
Overall Size 100 mm (L) x 92mm (W) x 123mm(H) R
3.94 inch(L) x 3.62 inch(W) x 4.84 inch(H) ‘ 'T ‘
Approval UL, FM PRESSURE INLET
Figure 23.1 Discharge Pressure
Switch & Wiring Diagram
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2222 LOW PRESSURE SWITCH

A pressure monitoring device function to monitor the cylinder pressure and in the event of pressure
drop. The switch will operate and give signal to the control panel.

Table 24.2 Low Pressure Switch Technical Information

Part Number LF-LPS
Body Material Hermetically sealed stainless stedl
Connection Brass
material
Connection 1/8” NPT
Switching Point Open at 20bar (290psi) and below
Close at 24bar (350psi) and above
Burst Pressure 344 bar (5000psi)
Electrical Rating 36VDC Pressure T":?wulch
Overall Size 44 mm (L) x 23 mm (W) HE
1.73inch(L) x 0.9 inch(W) | 4.7K EQL
Approval UL, FM Resistor

Figure 23.2 Low Pressure

Switch & Wiring Diagram

© LICHFIELD System: LIFECO-HFC227 Page 29



PART NO : LF227MAL-0001

REV 110
DATE 1 2025-04

3.0 SYSTEM DESIGN

The design section provides information to understand the characteristics of LIFECO-HFC227 especidly its
flow from storage cylinder to the piping network and discharge via nozzle. The systems shall be designed,
installed and maintained in accordance with NFPA 2001 and all regulations mentioned in this manual.

3.1 ENCLOSURE DATA

The following are steps to follow to design a LIFECO-HFC227 Engineered Total Flooding Fire Suppression

system:

31 Itisimportant for system designer to conduct a hazard eval uation and survey of the enclosure that needs
automatic suppression system protection to obtain specific information appertaining to the enclosure.
In the absence of a site survey, the accurate information must be obtained from the drawing and

customer confirmation prior to install.

3.2 Typica dataand information such as enclosure volume, raised floor volume, above ceiling volume, Air
conditioning and ventilation system configuration, smoke ventilator system and other related
characterigtic of the enclosure can be crucial to assist the LIFECO-HFC227 system designer to calculate
and design to appropriate requirement.

3.3 Based on the hazard class fire (Class A, B & C), the design concentration by volume will be assigned.
(Refer to Table 25.0)

34 The minimum and maximum ambient temperatures within the protected space. (Hazard enclosure
temperature will affect the agent quantity required. The higher the enclosure temperature, the lessHFC-
227ea agent is required. Conversely, the lower the enclosure temperature, the more HFC-227ea agent

isrequired.

3.5  Caculating HFC-227ea agent quantity shall require the net protected volume of the enclosure multiply

by the design concentration at minimum ambient temperature.

3.6 The extinguishing requirements per volume of protected space are shown in Table 26.0 for

various level of concentration.
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When the system is discharged into a compl ete enclosure, normal gaps under doorways shall not affect system
working performance. If there are openingsin the protected volume, they must be sealed. Doors, air conditioner
duct vents and dampers should be shut down prior to the time of discharge. Sufficient time must be alowed for
the dampers to close before system discharge.

3.2 LIFECO-HFC227 DESIGN CONCENTRATIONS

Table 25.0 - LIFECO-HFC227 Fire Suppression Minimum Design Concentration Tested to UL 2166

and FM 5600
ClassA 6.7%
Class B (Commercia heptane fuel) 8.7%
ClassC 7.0%

The minimum requirements for total flooding clean agent fire extinguishing systems are contained in NFPA
2001 Standard on Clean Agent Fire Extinguishing Systems. For Class C hazards, section 5.4.2.5 of the current
2018 Edition of NFPA 2001 requires that the minimum design concentration for Class C hazards shall be the
minimum extinguishing concentration (MEC) for Class A fuelstimesasafety factor of 1.35 (5.2 x 1.35=7.0%).

The minimum design concentration for Class A surface fire hazard shall be determined by the minimum
extinguishing concentration (MEC) for Class A times a safety factor of 1.2 or MEC for Heptane, whichever is
greater. Hence, the minimum design concentration for Class A fireis 6.7%.

Note: Accordingto Table A.5.4.2.1indicated in NFPA 2001, cup burner extinguishing concentration of 6.7%
for HFC-227ea for commercial heptane fud.

The minimum design concentration for a class B fuel hazard shall be the extinguishing concentration times a
safety factor of 1.3. (6.7 x 1.30 = 8.7%) based on the UL 2166 and FM5600 total flooding test program.
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Table 26.0 - HFC-227ea Total Flooding Quantity (Sl Units)

6 7 8 9 10 11 12
-5 0.1241 0.5142 0.6064 | 0.7005 | 0.7987 | 0.8951 | 0.9957 | 1.0985
0 0.1268 0.5034 0.5936 | 0.6858 | 0.7800 | 0.8763 | 0.9748 | 1.0755
5 0.1294 0.4932 0.5816 | 0.6719 | 0.7642 | 0.8586 | 0.9550 | 1.0537
10 0.1320 0.4834 0.5700 | 0.6585 | 0.7490 | 0.8414 | 0.9360 | 1.0327
15 0.1347 0.4740 0.5589 | 0.6457 | 0.7344 | 0.8251 | 0.9178 | 1.0126
20 0.1373 0.4650 0.5483 | 0.6335 | 0.7205 | 0.8094 | 0.9004 | 0.9934
25 0.1399 0.4564 0.5382 | 0.6217 | 0.7071 | 0.7944 | 0.8837 | 0.9750
30 0.1425 0.4481 0.5284 | 0.6104 | 0.6943 | 0.7800 | 0.8676 | 0.9573
35 0.1450 0.4401 0.5190 | 0.5996 | 0.6819 | 0.7661 | 0.8522 | 0.9402
40 0.1476 0.4324 0.5099 | 05891 | 0.6701 | 0.7528 | 0.8374 | 0.9230
45 0.1502 0.4250 0.5012 | 0.5790 | 0.6586 | 0.7399 | 0.8230 | 0.9080
50 0.1527 0.4180 04929 | 05694 | 0.6476 | 0.7276 | 0.8093 | 0.8929
55 0.1553 0.4111 0.4847 | 0.5600 | 0.6369 | 0.7156 | 0.7960 | 0.8782

Thisinformation was taken from NFPA 2001: 2018 Edition under Annex A, Table A.5.5.1 (j) HFC-227ea
Total Flooding Quantity (Sl Units)2,

WI/V [agent weight requirements (kg/m?)] = kilograms required per cubic meter of protected volume to
produce indicated concentration at specified temperature.

v C

S \100-C

t [temperature (°C)] = the design temperature in the hazard area

S [specific volume (m3/kg)] = specific volume of HFC-227ea vapor can be approximated by the formula:
S=0.1269 + 0.0005*t, where t = temperature (°C)
C [Concentration (%)] = volumetric concentration of HFC-227eain air at the temperature indicated.
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3.3 ELEVATION CORRECTIONS

The quantity of HFC-227ea agent designed shall be corrected to compensate for ambient pressure that vary
more than 11 percent (equivalent to approximately 3000ft (915m) of elevation change) from standard sea level
pressure. The corrected agent quantity is calculated by multiplying the calculated weight, W by the elevation
correction factor. (See Table 27.0)

Table 27.0 Atmospheric Correction Factor

-3000ft (-0.92km) 16.25psi (840mm Hg) 1.11
-2000ft (-0.61km) 15.71ps (812mm Hg) 1.07
-1000ft (-0.30km) 15.23ps (787mm Hg) 1.04
Oft  (0.00km) 14.70ps (760mm Hg) 1.00
1,000ft (0.30km) 14.18psi (733mm Hg) 0.96
2,000ft (0.61km) 13.64ps (705mm Hg) 0.93
3,000ft (0.91km) 13.12ps (678mm Hg) 0.89
4,000ft (1.22km) 12.58psi (650mm Hg) 0.86
5,000ft (1.52km) 12.04psi (622mm Hg) 0.82
6,000ft (1.83km) 11.53ps (596mm Hg) 0.78
7,000ft (2.13km) 11.03psi (570mm Hg) 0.75
8,000ft (2.45km) 10.64ps (550mm Hg) 0.72
9,000ft (2.74km) 10.22psi (528mm Hg) 0.69
10,000ft (3.05km) 9.77ps (505mm Hg) 0.66

34 LIFECO-HFC227 AGENT CALCULATION EQUATION

The quantity of agent required for hazard protection can be cal culated from the equation bel ow:
W = (V/S) x (C/100-C) x EC
Where,

W = Weight of agent required (kg) C = Design Concentration of Agent Required
V  =Volume of the protected enclosure (mq) S = Specific Vapor Volume (m¥/kg)

EC = Elevation Correction = 0.1269 + 0.0005T

T = Design Temperaturein the Hazard Area °C.
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3.5 ENGINEERED SYSTEMS

The flow of HFC-227ea through the piping is a complex two-phase mixture of liquid and vapor. The
characteristics of the mixture will vary with its composition. Hence, when it comes to contact with the pipe
walls, the friction reduces the density of the mixture resulting in anon-linear pressure drop and increase in flow
velocity. Furthermore, there is a potential for separation of this mixture. Proper designed pipe network will
maintain the turbulent flow. However, if the pipe diameter selected is too large for the design flowrate, the
tendency for these two phases may go for separation leading to two possible discharges of liquid and vapor or
layering of the two phases. Hence, it is vital to proper sizing the piping in order to keep the HFC-227ea agent
flow turbulence sufficient to prevent so called phase separation. The analysis of the flow process can be made
by the use of LIFECO-UK Clean Agent Flow Calculation Software v4.10 (HFC-227eq) for predicting the two-
phase flow of HFC-227ea and nitrogen through a pipe network from storage cylinder to the discharge nozzle

developed by Jensen Hughes, Inc.

The calculation software requires the designer to input the information of the protected enclosure to calculate
the required pipe sizes, nozzle sizes, nozzle drill sizes, average nozzle pressure and discharge time as well. Due
to the system design calculation is important and critical to the success of the suppression system, hence, only
trained designers are allowed to perform system calculations and these are conducted in house or by authorized
suppliers. The system design shall be within the listed limitations.

Note: The calculation method has been investigated for specific types of fittings, types of pipe and
pipeinside diameter. When the specified limitations are not maintained thereistherisk that the system
will not supply the required quantity of extinguishing agent.
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3.6 PIPE& FLOW LIMITATIONS

The Hydraulic Flow Calculation Software will select the pipe sizes for each section in the piping network based
on the HFC-227ea flowrate for each section. However, the pipe sizes aso can be input manudly into the
program if desired. The selected pipe sizes must fall within the minimum and maximum range of flowrate as
shown in genera guidelinein Table 28.0.

Table 28.0 Minimum and M aximum Flow Rate Guidelines

Nominal Pipe Size Flow Rate Range _

_ Type of Pipe

mm (in) Lb./s ka/s
15 (1/2) 1.00-3.00 0.454 - 1.361 Schedule 40
20 (3/4) 2.00-5.50 0.907 — 2.495 Schedule 40
25(1) 3.50-8.50 1.588 — 3.855 Schedule 40
32 (1-1/4) 6.00 - 12.50 2.722-5.670 Schedule 40
40 (1-1/2) 9.00-20.00 4.082-9.072 Schedule 40
50 (2) 14.00 — 30.00 6.350 — 13.610 Schedule 40
65 (2-1/2) 20.00 - 55.00 9.072 - 24.950 Schedule 40
80 (3) 30.00 — 99.00 13.610 — 44.920 Schedule 40
100 (4) 55.00 - 125.00 24.950 - 56.700 Schedule 40
125 (5) 90.00 — 200.00 40.820-90.720 Schedule 40
150 (6) 120.00 — 300.00 54.430-136.10 Schedule 40

This guideline table is applied for the schedule 40 pipe and acts as an approximate only. An actual hydraulic

calculation must be performed to confirm both pipe sizes and the feasibility of the piping network.
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Table 29.0 Hydraulic Flow Calculation Program Limitation

Description Program Parameters
Fill Density 0.5kg/l - 1.0kg/l (31.2to 62.4 1b/ft3)
Discharge Time Interval 6 — 10 seconds
Maximum Percent Agent in Pipe 100 %
Minimum Nozzle Orifice Areato Pipe Ratio 15%
Maximum Nozzle Orifice Areato Pipe Ratio 80%
Minimum Average Nozzle Pressure 6.9 Bar (100 psi)
Maximum Arrival Time Imbalance 1.02 second
Maximum Run-out Time Imbalance 2.3 seconds
Minimum Percent Agent in Pipe Before First Tee 74%
Bull Tee Split 50:50 (Min); 25:75 (Max)
Side Tee Split 90:10 (Min); 65:35 (Max)

When the above conditions are not met, the computer screen displays awarning. It isthen up to the designer to

correct them.
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3.7 TEELIMITATIONS

To maintain the turbulent flow in piping and predictable flow characteristics at tee splits, certain guidelines
relating to tee orientation must betaken into consideration. The exit branches of theteesmust bein the horizontal
plane. There are two type of tee used for this system, bull tee and side tee.

5 ?
9 Q/° SQ

g w3

S
0<>\,0

Figure 24 Minimum Bull Tee Imbalance Figure 25 Maximum Bull Tee Imbalance

oo
Y
1/,_1

Figure 26 Minimum Side Tee Imbalance Figure 27 Maximum Side Tee Imbalance
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Figure 28 Correct Bull Tee Splits Orientation

o

Figure 29 Correct Side Tee Splits Orientation
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Figure 30 Incorrect Side Tee Splits Orientation

Table 30 Equivalent Length for Pipe Fittings

15 (1/2) 16 0.52 0.7 0.24 0.9 0.30 3.2 1.04 0.4 0.12
20 (3/4) 20 0.67 0.9 0.30 13 0.42 4.2 1.37 0.5 0.15
25(1) 2.6 0.85 12 0.40 1.7 0.55 5.3 1.74 0.6 0.18
32 (1-1/4) 34 1.13 16 0.52 21 0.70 7.0 2.29 0.7 0.24
40 (1-1/2) 4.0 131 17 0.61 25 0.82 8.0 2.65 0.8 0.27

50 (2) 5.1 1.68 24 0.79 3.2 1.06 10.4 341 11 0.37
65 (2-1/2) 6.1 2.01 15 0.94 3.8 1.25 124 4.08 13 0.43
80 (3) 7.6 2.50 35 1.16 4.7 1.55 154 5.06 1.7 0.55

100 (4) 10.0 3.26 4.6 1.52 6.1 2.01 20.2 6.64 2.2 0.73
125 (5) 124 4.08 5.9 1.92 7.8 2.56 255 8.35 2.8 0.91
150 (6) 15.0 4.94 7.1 2.32 9.4 3.08 30.5 | 10.00 33 1.07

Table 31 Valve Equivalent Lengths

1 6.096
2 10.668
3 2591
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3.8 DISCHARGE TIME

The discharge time is defined as the average liquid discharge time through all nozzles in the system. The
maximum discharge time limit of 10 seconds s specified in NFPA 2001.

3.9 AGENT STORAGE CYLINDER

HFC-227ea shall be stored in approved cylinders to retain specific amount of liquified compressed gas at
ambient temperature. The cylinders shall be filled within the range of fill density permitted (Refer to Table 5.0)
and super-pressurized to 25 Bar @ 21°C (360 psi at 70°F).

Thefilled cylinders shall be allowed to be located within or outside the protected hazard enclosure. However,
they shall not be placed where they can be rendered inoperable due to exposure to direct sunlight, chemicals,
mechanical s and bad weather condition (temperature other than the operating temperature range of 0°C to 50°C
(32°F to 122°F). The hydraulic flow calculations assume an agent temperature of 21°C (70°F). When the
storagetemperaturevaries by + 5.5°C (42°F) from the normal ambient temperature, thereistherisk that

the system will not supply the designated quantity of extinguishing agent.
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3.10 MANIFOLDS/PIPING

Manifold is used to reduce the amount of piping when designing a modular system. For a multiple cylinder
system or main and reserve system arrangement, all cylinders are connected to the same manifold or pipe must
be the same size and filled with same agent weight and fill density. Cylinder must be placed in a single row.

Discharge hoses or pipe and check valve must be use at each manifold inlet. A connected reserve may be
employed to provide as a secondary supply of agent.

END MANIFCLD

MAIN RESERVE

Figure 31 Main and Reserve (End M anifold)

CENTRE MANIFOLD

MAIN RESERVE

Figure 32 Main and Reserve (Centre Manifold)
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3.11 DISCHARGE NOZZLE
There are two type of discharge nozzle configurations namely:
= The180° discharge nozzlewhich providesa 180° discharge pattern and designed to be mounted adjacent

to awall of the hazard.
= The 360° discharge nozzle which provides a 360° discharge pattern and designed to be installed in the

center of the hazard.

There are certain factors such as coverage area and height limitation must be observed with each nozzle
configuration to ensure proper agent distribution during discharged.

Nozzle Maximum Coverage Area 105.35m? (1134 ft2)

*Maximum Protection Height 4.85m (15.9ft)
Minimum Void Height 300mm
Nozzle Position (minimum void 180° Upright / Pendant
height) 360°
_ ) 180° 300mm from Wall
Maximum Nozzle Spacing : _
360° Centerline, 300mm from Celling

*If the hazard’s height exceeds 4.85m (15.9ft), multiple tiers of nozzles must be used for each 4.85m (15.9ft)
increment of the enclosure height.

360" Nozzle
(8 Portsl)

j 1]
v, 180° Nozzle

- 7 (7 Ports)

/&
i
o

< /
& /
F A ,fj !
’ /
/
2 K

Figure 33 180° & 360° Nozzle Radius

Table 32 Dischar ge Nozzle Dischar ge Radius

Nozzle Configuration Radius
180° 11.56 m (37.9 ft)

360° 7.25m (23.8 ft)
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= In the event that the discharge nozzles located above the cylinder outlet, the maximum elevation
difference between the cylinder outlet and the farthest horizontal pipe run or discharge nozzle (which
is furthest) shall not exceed 13.3 m (43.65 ft). Refer to Figure 34.

13.3m (43.6ft)

Figure 34 Nozzles L ocated Abovethe Cylinder Outlet

= |n the event that the discharge nozzles located below the cylinder outlet, the maximum elevation
difference between the cylinder outlet and the farthest horizontal pipe run or discharge nozzle (which
is furthest) shall not exceed 13.3 m (43.6 ft). Refer to figure 35.

13.3m (43 6ft)

Figure 35 Nozzles L ocated Below the Cylinder Outlet
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* Intheevent that discharge nozzleslocated above and below the cylinder outlet, the maximum elevation
difference between the farthest horizontal pipe runs or nozzles (whichever is furthest) shall not exceed

13.3 m (43.65 ft). Refer to Figure 36.

13.3m (43.6f1)

Figure 36 Nozzles L ocated Above and Below the Cylinder Outlet
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3.12 AGENT CALCULATION SAMPLE
= £700 al ks 4000
4
Storage
Room 3200
Switch
Room
7000 1
Computer
Room 3500
L

Figure 37 The Roomssize

The room is normally occupied. It is divided into 3 section hamely switch room, storage room and computer

room. These rooms are referring to Class C Fire. At minimum ambient temperature, 20°C (68°F), the flooding

factor is 0.5478 kg/md.

Example:
To calculate the volume of Switch Room,
Switch Room Volume, V =7.0mx6.7mx 3.5m
=164.15m?
Hence, required HFC-227ea = 164.15 m? x 0.5478 kg/m®
=90kg

To calculate the volume of Storage Room,

Storage Room Volume, V =40mx 3.2mx3.5m

=448 m3
Hence, the required HFC-227ea = 44.8 m® x 0.5478 kg/m?
=24.6kg
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To calculate the volume of Computer Room,
Computer Room Volume, V=40mx35mx35m
=49 m?3
Hence, the required HFC-227ea = 49 m® x 0.5478 kg/m?
=26.9 kg
Total HFC-227ea agent required to protect these three roomsis 141.5 kg. To obtain the cylinder size by refer to

the Table 5. Hence, the suitable cylinder to be used for this system is 180L. Thefill density is obtained (divide
141.5 kg by 180L = 0.79%g/l)

Figure 38 Cylinder and Dischar ge Nozzle L ocation
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Hazard evaluation

Determine the hazard

material & classfire

Calculate enclosure volume. Determine

hazard altitude & correction factor

Calculate agent required at minimum

design temperature.

Determine cylinder (quantity, size & fill
density) and (nozzletype, size &

guantity) required

Determine the location of the cylinders,

nozzles & design pipework

Check percentage agent split at tee’s I

¢<
Perform Hydraulic Flow Calculation .

System
Validatio

Print the Calculation / End

Figure 39 System Design Flow Chart

Rechecks flow
calculation and do
parameter s adjustment
E.g.: shorten the piping

length, adjust nozzle

orificeand etc.
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4.0

SYSTEMSMECHANICAL INSTALLATION

General Information
All mechanical installation work carried out shall be performed by a trained total flooding
system installation contractor with the correct equipment and the relevant experiencein  gaseous
extinguishing systems. Prior to installation commence, installing contractor shall refer to system
installation drawing prepared for the specific hazard or appropriately endorsed working drawing and
be satisfied with the system designed complies to requirement. Installation drawing shall contain
information as follow:

i. Detailed hazard’s layout drawing

ii. Net volume of enclosure
iii. Quantity of Agent designed
iv. Cylinder location with indication of master unit / slave units

v. Detection system layout

vi. Suppression control panel’s line drawing

For al installations requiring UL Listing, the detection, manual pull stations, and fire suppression
control panel shall be UL Listed or Component recognized devices. For non-UL installations, all
equipment must be accepted by the Authority Having Jurisdiction.

The cylinder location is identified on the system drawings and should be protected from bad weather
and easy for accessible when service and maintenance. The cylinders must be firmly secured to awall
inavertica orientation only. Storage containers are permitted to be located either within or outside the
protected hazard area, in accordance with NFPA 2001, Clause 5.1.3.2.

The back channel of the mounting bracket isfitted to awall by using suitable bolt.

The cylinder is position with pressure gauge face outside / valve outlet pointing left.

The cylinder isthen strap and secure with bolt.

Remove the safety cap from the discharge valve outlet.

For the system with one single cylinder size ranging from 16.7L — 180L, fit the valve outlet with union
coupling.

For the system with one single cylinder size 369L, fit the valve outlet with BSP thread adaptor.

The cylinder isdisconnected and refit with safety cap. Once the pipework and nozzle has been installed,

then reconnect the pipe to the cylinder.
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Cylinder Size Height from Floor to Bracket Label Location from
A B Floor
16.6,16.7 L 100 mm (4 inch) 370 mm (14.6inch) | 350 mm (13.8inch)
28.3L 160 mm (6.3 inch) 660 mm (26 inch) 640 mm (25.2 inch)
52L 50 mm (2 inch) 340 mm (13.4inch) | 320 mm (12.6 inch)
52 L (TPED) 130 mm (5.1 inch) 650 mm (25.6inch) | 630 mm (24.8 inch)

106 L, 80L (DOT, ASME, TPED)

300 mm (11.8 inch)

760 mm (30 inch)

740 mm (29.1inch)

180L (TPED) 147, 150L, 50L , 60L

300 mm (11.8 inch)

1100 mm (43.3 inch)

1080 mm (42.5 inch)

180 L

300 mm (11.8 inch)

1380 mm (54.3 inch)

1360 mm (53.5inch)

369 L

300 mm (11.8 inch)

1210 mm (47.6 inch)

1190 mm (46.9 inch)

453L

360 mm (14.2 inch)

1100 mm (43.3inch)

1080 mm (42.5 inch)

30L, 40L

300 mm (11.8inch)

760 mm (30 inch)

740 mm (29.1 inch)
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Do not tight the pipe to the valve outlet excessively. This may cause the valve outlet thread to be damaged and
indirectly affected the system operation.

= For multiple cylinder, the check valve isinstalled into the manifold inlet. Then, fit the discharge hose
in between the valve outlet and the manifold check valve by wrench tighten.

41 PIPEINSTALLATION

The pipework installs according to the as built installation drawing and followed to:
=  The piping material must conform to the requirements of NFPA 2001. Joint compound, tape, or thread
lubricant shall be applied only to the male threads of the joint.
» The piping system should comply with the pressure requirements specified in the Table below.
Table 33 Sted Pipe Requirements

Y% inch—6inch Threaded/Groove Schedule 40
Fittings shall be the following:
= Class 300 threaded malleable iron for maximum pipe size to 3 inch NPS.
= Class 300 threaded ductileiron for all pipe size NPS.
= Groove typefitting

A dirt trap consigting of ateewith acapped nipple, at least 2 inch long, shall be installed at the end of each pipe
run. (Source: section 4.2.1.6, NFPA 2001: 2018 Edition)

Each of the pipe section shall be cleaned internally after preparation and before assembly by means of swabbing,
utilizing a suitable nonflammable cleaner. The pipe network shall be free of particul ate matter

and oil residue before installation of nozzles or discharge devices.

42 ACTUATIONINSTALLATION

Installation of Electrical Actuator

L ocation of Installation

The actuator isfitted to the top of the cylinder valve assembly (between valve and manual actuator).
= Carefully screw the e ectrical actuator onto the cylinder valve. Prior tofitting, ensuretheunit isreset
inthenon-fireposition (Pinisretracted). (Normally height from end of pin to baseis4.8to5.2mm)
(SeeFigure 41)
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Figure4l Electrical Actuator Non-Fire Position
Note: Use the reset tool attached to the removable electrical actuator for reset purpose. Put the
reset tool in place and turn theknurled swivel coupling until thereset tool threads are completely

engaged. A sound tick will be heard when the actuator pin isreset.

CAUTION
If the electrical actuator is not fitted to the cylinder valve or no manual actuator is installed on the top of the

electrical actuator, ensure the protective cap on the removable electrical actuator is maintained in position.

= The electrical actuator use in installation is bridge rectifier. Hence, the positive supply from control
panel can be connected to either terminal with the reverse for negative supply.

1

1 B
- ‘, ",
N 3
i ; YELLOW WIRE~ ~ORANGE WIRE
s A | 3 e
v b , _ | 4 5 YELLOW WIRE —— == ORANGE WIRE
3 ——= o
[ BLACK WIRE—8—" Y ¥ ¥ ¥ \_@WHITE WIRE
3 A SOLENCID COIL
. 3 3
H2 F —i | - - ™
Electrical Actuator (Bridge Removable Electrical Actuator Supervised Latching
Rectifier) c/w Supervision switch Solenoid Actuator
LF-EASV LF-EASV-RS LF-EASV-LS

Figure42 Electrical Actuator Wiring Diagram
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A WARNING

Prior to the system is ready to operate, the removable electrical actuator is checked for functionality. To do
this, remove the electrical actuator from cylinder valve. When the electrical actuator receiving a24vVDC
nominal voltage signal from control panel. The electrical actuator will latch in the fire position (Firmly in
down position). The electrical actuator can be reset by inserting / screwing in the reset tool. Make sure the
electrical actuator isreset prior to fitting onto the cylinder valve. Failureto reset the electrical actuator will
cause system dischar ge accidentally even though no fire occurrence.

Installation of Manual & Pneumatic Actuator
= Themanual actuator is fitted on the top of the electrical actuator after removing the protective cap.

A WARNING

Prior to fitting the manual actuator on the top of the electrical actuator, make sure the pin of the manual actuator
isretracted and incorporate with safety pin seal. (See Figure 43)

Figure43 Manual Actuator in Non-Fire Position

© LICHFIELD System: LIFECO-HFC227 Page 52



PART NO : LF227MAL-0001

REV 110
DATE : 2025-04

= One master cylinder and others slave cylinders are designated for multiple cylinders installed for
intended to discharge simultaneously. In case there is afire occurs, the master cylinder can be activated
either electrically or manually. Whereas, the dave cylinders are activated pneumatically from the
discharge action of master cylinder.
Note: Electrical actuator and manual actuator must be installed onto the master
cylinder valve only. (See Figure 44)
Pneumatic actuator must beinstalled onto the slave cylinder only. Make surethe pin of
the pneumatic actuator isretracted prior toinstallation. (See Figure 45 & Figure 46)

Figure44 Installation of Electrical Actuator and Manual Actuator

!
minimum B.1mm
1(0.240 inch)

Figure45 Pneumatic Actuator in Non-Fire Position
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Figure46 Installation of Pneumatic Actuator

=  The pneumatic connection of slave cylindersisachieved by removing the ¥4 pressure plug of the master

PART NO

REV
DATE

cylinder valve and fit the male adaptor. Install tee adaptor onto the pneumatic actuators.

= Connect one end of flexible hose to the male adaptor on the master cylinder and another end to the tee

adaptor on the pneumatic actuator.
Table 34 Multiple Cylinders

Master : Maximum
: : Maximum Slave : :
Valve Size Cylinder : : Cylinder in total
: Cylinder (Quantity) :
(Quantity) (Quantity)
linch 1 4 5
2inch 1 6
3inch 1 5 6
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43 INSTALLATION OF EXTERNAL MONITORING SWITCH

L ocation of I nstallation

The external monitoring switch is mounted to the removable electrical actuator body for monitoring
the proper installation of removable electrical actuator. The external monitoring switch will not function
correctly if improper fitted to the discharge valve.

Follow the instruction carefully. Ensure the removable electrical actuator is connected correctly to the discharge
vave.

Note: External Monitoring Switch is only applicable for FM Approved. Optional UL Listed monitoring switch
that compile and compatible with electrical actuator (LF-EASV) can be use. Contact local supplier for
more info.

I nstallation I nstructions

a. Placethe stedl plate on the top of the cylinder valve. (For 1inch & 2 inch discharge valve only)
b. Screw inthe M4 fastener to attach the stedl plate to the cylinder valve. (See Figure 47)

A WARNING

Prior to installation, ensure cylinder is securely bracket to avoid serious personal injury or death.

Figure47 Attached Steel Plate onto the Cylinder Valve
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c. Mount the external monitoring switch onto the electrical actuator body with mounting clamps. Tighten
the mounting clamp to the electrical actuator body. (See Figure 48)

Manual Actuatof

External Monitoring
Switch

Figure 48: External Monitoring Switch Installation

d. Prior to installation of electrical actuator, ensure the unit is reset in the non-fire position. Ensure all
the source of eectric from fire aarm control panel to the eectrical actuator has been disconnected to
prevent the accidently activation of electrical actuator. The electrical actuator is hand tight only onto
the cylinder valve. (See Figure 49 (a) & 49 (b)) Once the eectrica actuator is fitted, the externa
monitoring switch button will fully depressed. (See Figure 50)

Figure49 (a): Installation of External Monitoring Figure49 (b): Installation of External Monitoring
for Linch & 2inch Cylinder Valve. for 3inch Cylinder Valves.
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EJﬂ:Ernal s

Switgh Monhitaring

Figure 50: External Monitoring Switch Pin Depressed

e. Removethe screw located on the top and inner housing cover to open up the enclosure.
The terminal block islocated inside the enclosure.

f. Theend of line (EOL) resistor isfitted to theterminal block 2 & 3. At the same time, separate the two
22-14 AWG wires, strip and remove the wire covering from the ends. Insert these two wires through
the ¥2inch size conduit fitting into the terminal 1 & 4 for connecting to fire control panel. (See Figure
51 wiring diagram)

+0R-(0) ( ) 1
CONNECT TO CONTROL — <>
PANEL INPUT L‘ID.I ———
FOR SUPERVISORY () 3
EOL RESISTOR SPECIFIC -
TO CONTROL PANEL —
+0R-() M 1|4

Figure51: Wiring Diagram

g. Tighten the screw to cover the electrical parts with Nylon housing cover.
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44 DETECTION OF CONTROL EQUIPMENT

The design of asystem for automatic detection, signal distribution, alarms, etc. isnot always of
LIFECO’s supply. Therefore, details pertaining to fire detection and alarm operation and
maintenance are not included in this manual .

Control Devices require the use of a UL Listed Fire Alarm Control Panel, that is compatible
with the electrical actuation devices and the manual pull stations used to operate LIFECO-
HFC227 Engineered Total Flooding Fire Suppression System units. Reference the control panel

manual for compatibility information.

Detection and notification appliances and devices shall be UL Listed and compatible with the

control panel. Reference the detectors manual for compatibility information.

For installations and locations that do not require a UL Listed/NFPA Standard type control
panel, detection, and notification, the authority having jurisdiction shall be consulted to
determine the appropriate type of control panel, detectors, and notification appliances to be
used.

4.5 INSTALLATION OF DISCHARGE PRESSURE SWITCH

There are 3 methods of installation for the discharge pressure switch.

a) Single Cylinder system

- Discharge pressure switch shall be installed by connect a flexible hose (Part Number: LF-
FH710) with a 1/4"BSP x 1/2"NPT adaptor (Part Number: LF-05ADNPT) to the valve
pneumatic port. Installed discharge pressure switch to the wall with suitable wall plug

(Not provided).

II' I 114" BSP x 1/2° NPT Adaptor

(%]

Flexible Hose

Figure 52: Single Cylinder System - Dischar ge Pressure Switch Installation
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b) Multiple Cylinder system
- Discharge pressure switch isinstalled to the last slave cylinder. Connect a flexible hose
(Part Number: : LF-FH710) with a1/4"BSP x 1/2"NPT adaptor (Part Number: LF-
05ADNPT) to the pneumatic actuation line tee. Installed discharge pressure switch to the
wall with suitable wall plug (Not provided).

Figure 53: Multiple Cylinder System - Discharge Pressure Switch Installation

a) On thedistribution pipe/ manifold

- Discharge pressure switch can beinstalled on the distribution pipe or manifold after the valve outlet.

‘ 12" Plpe with Unlan

Figure 54: Distribution pipe/ Manifold- Dischar ge Pressure Switch Installation
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For electrical connection, remove the cover plate and refer to Figure 55.

| ~=rarm— |
[DNC [DNC {ONC
| | |
|| | |
| |
ge dlgf: LT“JG . c
£:",.- __:_.-_____I I . |
.-l_.-"
(O NO ) NO ) NOD

PRESSURE INLET
Figure 55: Discharge Pressure Switch I nstallation Wiring Diagram

IMPORTANT
Clause8.1.2 FireProtection Service Technician. Personnel that inspect, service, test, and maintain clean agent
fire extinguishing systems shall have knowledge and experience of the maintenance and servicing requirements
contained in this standard, of the equipment being serviced or maintained, and of the servicing or maintenance

methods and requirements contained in the manufacturer’s design, installation, and maintenance manual and
any applicable bulletins.

Clause 8.8 Training All persons who could be expected to inspect, service, test, or maintain fire extinguishing
systems shall be trained and kept trained in the functions they are expected to perform.
(Source: NFPA 2001:2018 Edition)
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5.0 INSPECTION OF SYSTEM AFTER INSTALLATION

A regular program of systematic inspection is established for the continuous proper operation of all LIFECO-
HFC227 systems installed. The inspection work shall be conducted by trained and competent personnel. This
system periodically be inspected by trained personnel. The purpose of periodic inspection is to assure that
the system isin full operating condition at all times. Its activity shall identify problems due to wear and tear,
and accidental and environmental damages, tampering, changes to hazard characteristic or intended uses or
other related changes that could adversely affect the proper performance of the LIFECO-HFC227 system. This
system is made up of units tested within limitations contained in the detailed installation manual. The
system designer must be consulted whenever changes are planned for the system or area of protection.

An authorized ingtaller or system designer must be consulted after the system has dischar ged.

= The openings or sources of agent loss such as cable and duct penetrations into the hazard area should
be permanently sealed. Door entering the hazard area should be checked for tightness. Joints where

walls contact floors should be sealed as these are potential |eak points most often overlooked.

= Inspect hazard layout for any deviation of its initial designed volume. If there are any changes to its
initial designed volume, the LIFECO-HFC227 system especially the quantity of the agent must be
recal culated and corrected.

= Access passage to the fire suppression system must not be obstructed. A trained and competent
personnel must be ableto have accessto the system within reasonabl e time determine by fire authorities,
insurance authorities and/or by the system user.

= Make sure that the nozzle(s) is(are) cleared of obstruction and free from signs of corrosion or rust. The
nozzle(s) must not be painted or tampered by atrained installer or the system user. Use the proper type
of nozzle(s) and check that they are correctly installed and properly orientated.

= |nspect all LIFECO-HFC227 cylinders, valves, hoses and other equipment for damages such as cracks,

dents, distortions, and worn out or missing parts.

= Cylinders must be weighted to determine for any loss of agent due to leakages if any of the above-

mention isidentified. Check cylinder weight information label against system's agent requirements.
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= Check LIFECO-HFC227 cylinder safety brackets and mounting hardware for damages, broken parts,
signs of corrosion and that all cylinder(s) and pipe works are securely fixed and able to hold them in
position during system discharge. Ensure no welded pipe works are used for the system installation.

= Check actuator(s) for physical damages, corrosion or dirt. Check electric actuator's connecting wiring
for wear and tear or damages. Check wiring voltage is correct for actuation when system is triggered.

Check connection faulty if not fully assembled.

= Haveafina check that the system is armed and the detecting and actuating systems are operational .

= Perform door fan testing to eval uate enclosure leakage and determine the system ability to maintain the
design concentration after system discharge. The software provided for thistesting is able to predict the
time it will take for a descending interface to fall to a given height. The door fan testing provides a
worst-case leakage estimation that is very useful for enclosures with complex hidden leaks, but will
generally require more necessary sealing to pass a discharge test. (Refer to NFPA 2001, Appendix C
Safety Bulletins)
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6.0 OPERATION AND MAINTENANCE

AWARNI NG

BEFORE PERFORMING OPERATION AND MAINTENANCE PROCEDURES, PLEASE REFER TO THE
MATERIAL SAFETY DATA SHEET AND SAFETY BULLETINSIN THE APPENDIX AT THE BACK OF
THISMANUAL.

The user's maintenance program is intended to avoid the consequences of failure of equipment by preserving
and/or restoring equipment reliability. This is to assure that the system and equipment is in full operating
condition at al times. If inspection indicates areas of rust and corrosion is present, immediately contact your

local supplier for the next course of action.

6.1 LIFECO-HFC227 OPERATION

LIFECO-HFC227 system are made up of agent cylinder fitted with adischarge valve and filled with HFC-227ea
fire suppression agent. When the discharge valve is activated, the valve piston is displaced and the compressed
liquid agent drive out of the cylinder through the outlet of the discharge valve and is directed through the
distribution piping to the discharge nozzle. Discharge nozzle vaporized in air and released the agent into the

protected area with a proper flow rate and distribution.

6.2 AUTOMATIC OPERATION

When a system is operated automatically through detection and control system, hazard area must be evacuated
upon a predischarge darm is heard. Hazard area must not be entered and fire department must be called
immediately.

At the 1% stage when there’s a fire outbreak, smoke and heat detector upon detection will send a signal to the
control panel which then it will send another signal to trigger the electrical actuator installed on the top of the
discharge valve. Electrical actuator will actuate the discharge valve allowing the agent in the cylinder to flows

through the distribution piping and nozzle which finally release into the hazard area.
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6.3 MANUAL OPERATION

In case of emergency, manual operation can only be used as alast resort method.

6.3.1
a)
b)
c)
d)

6.4

6.4.1
6.4.2

6.4.3

6.4.4
6.4.5

Manual operation by manual station
Proceed to the remote manual station for the specific hazard area.
Ensure hazard area has been evacuated.
Operate the manual station.
Leave the hazard areaimmediately.
Hazard area must not be entered and fire department must be called immediately.

Manual operation by Discharge valve
Proceed to the agent cylinder for the specific hazard area.
Remove safety pin from discharge valve manual actuator.
Push the manual actuator to activate the agent cylinder.
Leave the hazard areaimmediately.

Hazard areamust not be entered and fire department must be called immediately.

MONTHLY PREVENTIVE MAINTENANCE PROCEDURES

Make a general inspection survey of all cylinders and equipment for damage, leakage or missing parts.
Inspect the hazard area against the original layout to ensure that there have been no changes that might
affect the proper performance of the LIFECO-HFC227 system. Changes might include partitioning,
floor and/or ceiling voids, renovating and openingsin an enclosure boundary that the HFC-227ea agent
can flow out of.

Ensure access to hazard areas, control panel, manua pull stations, nozzle(s), and cylinder(s) are
unobstructed and that there are no obstructions to the operation of the equipment or distribution of
HFC-227ea agent.

Ensure warning signs, safety precautions and operating instructions are posted and clearly visible.
Inspect cylinder safety bracket and piping bracketsfor loose, damaged, or broken parts. Check cylinder
brackets and associated parts for corrosion, oil, grease, grime, etc. Tighten loose hardware. Replace
damaged parts.
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6.5 SEMI-ANNUALLY PREVENTIVE MAINTENANCE
PROCEDURES

6.5.1 Externaly inspect cylinder(s) for signs of damage or unauthorized modifications. Check cylinder labels
for damage and that the label descriptions are still visible. Check cylinder brackets and fittings.

6.5.2 HFC-227ea agent must be checked and weighed to ensure quantity tallies with charged weight as
indicated on the cylinder label. If cylinder(s) cannot be easily weighed due to size or installation
location, Portable Ultrasonic Liquid Level indicator can be use to determine the level of the agent.
within the cylinder at a specific temperature. Alternatively, it can be measured by an inbuilt liquid level
indicator (Refer to section 2.21).

6.5.3 Inspection procedures:

A CAUTION

DISCONNECT ALL ELECTRICAL ACTUATOR(S) TO PREVENT ACCIDENTAL SYSTEM
DISCHARGE. FOR SYSTEM SUPERVISION - DO NOT USE LOOPED WIRE UNDER TERMINALS,
BREAK WIRE RUN TO PROVIDE SUPERVISION OF CONNECTIONS.

e Remove electrica actuator from the cylinder valve's actuation port.

e Loosen and disconnect the discharge pipe from the cylinder valve's outlet port.

o Ingtall the safety cap onto the cylinder valve's outlet port.

e Loosen and remove the cylinder safety brackets.

e Place cylinder on a standard platform weighing scale. The scale must be calibrated and
having a suitable capacity. Record gross weight and date on the log book.

o If the cylinder comes with an inbuilt liquid level indicator, removing the cylinder from the
fire suppression system for weighing is not required. Remove protective cap from liquid
level indicator. Measure cylinder temperature or ambient temperature only if cylinder has
been stored at least 24 hours to obtain accurate reading. Lift the measuring tape to
approximately 2 inches bel ow the expected level (Refer to Appendix D). Then slowly pulled
the tape until a magnetic interlock isfelt. (Figure 56). Read the measurement on the tape at
eye level height (Figure 57) and record the measurement.

e Reingtdl the tape by quickly pull the tape upward to unlock the magnetic interlock. Slide

the tape into the housing and cover back the protective cap.
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Measuring Tape l

Magnetic Lock

Figure56: Liquid Level Tape and L ock Figure57: Liquid Level Reading

o If recorded agent net weight is less than 95% of origina charged weight, please contact
system supplier to replace cylinder with afully charge LIFECO-HFC227 cylinder.

e If current cylinder net weight meets requirement, reinstall cylinder(s) according to the
installation manual .

e Check the pressure gauge reading on each cylinder. The nominal pressure should be
approximately 25 bar @ 21°C (360 psi @ 70°F). However, the pressure will vary depend on
temperature. If pressure loss exceeds 10% of the nominal pressure, check the cylinder for
leaks, repair and refill as necessary.

e Inspect discharge pipes for loose fittings, damaged threads, cracks, rust, kinks, and
distortion.

¢ Tighten loosefittings and replace pipe(s) show corrosion or mechanica damage.

6.5.4 Inspect al the hosesinstalled for physical damages.

6.5.5 Inspect discharge nozzle(s) for dirt, dust, debris, and physical damage. Replace damaged or clogged
nozzle(s) and clean out where necessary.

6.5.6 Check the condition of manua / pneumatic and electrica actuators and do replacement where
appropriate. Check al valve assemblies for damages and leaks. If leaking occurs, the contents of the

cylinder must be transferred to another cylinder before reconditioning the valve.
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A WARNING

NEVER ATTEMPT TO RECONDITION THE VALVE UNTIL THE CONTENTS OF THE CYLINDER
HAVE BEEN TRANSFERRED AND THE PRESSURE GAUGE READS 0 BAR.

6.6 EVERY TWO YEARSPREVENTIVE MAINTENANCE
PROCEDURES

AWARNI NG

DO NOT USE OXYGEN OR WATER TO BLOW OUT PIPE LINES. THE USE OF OXYGEN IS
ESPECIALLY DANGEROUS AS THE POSSIBLE PRESENCE OF OIL MAY CAUSE AN EXPLOSION.

ACAUTI ON

DISCONNECT ALL ELECTRICAL ACTUATOR(S) TO PREVENT ACCIDENTAL SYSTEM
DISCHARGE. FOR SYSTEM SUPERVISION - DO NOT USE LOOPED WIRE UNDER TERMINALS,
BREAK WIRE RUN TO PROVIDE SUPERVISION OF CONNECTIONS.

6.6.1 Remove dectrical actuator from the cylinder valve's actuation port.

6.6.2 Remove dl cylinder(s) from the safety bracket including disconnecting its valve from the discharge
pipes. Install safety cap onto the cylinder valve's outlet port.

6.6.3 Remove any nozzle(s) from the pipe network to alow any foreign matter to blow clear.

6.6.4 Blow out adl distribution piping with dry nitrogen to ensure the pipe work is not blocked or clogged,
verifying that dry nitrogen is discharging at the end of the pipe where the nozzle(s) is(are) supposed to
be installed.

6.6.5 Reingall the system according to the installation manual.
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/.0 POST-FIRE OPERATION

/AN,

DO NOT ENTER A HAZARD AREA WITH AN OPEN FLAME OR LIGHTED CIGARETTE. THE
POSSIBLE PRESENCE OF FLAMMABLE VAPORS MAY CAUSE A SPARK, RE-IGNITION OR
EXPLOSION.

AWARNING

ENSURE FIRE IS COMPLETELY EXTINGUISHED BEFORE VENTILATING THE ENCLOSURE.
PERSONNEL MUST USE A BREATHING APPARATUS OR VENTILATE THE ENCLOSURE
THOROUGHLY BEFORE ENTERING THE HAZARD AREA.

After system discharge, a qualified fire suppression system maintenance personnel must perform post fire
maintenance by checking the hazard area for sources of ignition. Observe al warnings and notices as a saf ety
precaution before entering the hazard area. Inspect system components and nozzle(s) for its functionality and

condition.

7.0.1 Uninstallation of agent cylinder
a) Disconnect all connection, fitting, actuation tubes and actuator from the agent cylinder.
b) Install outlet anti-recoil cap.
¢) Remove cylinder brackets.

d) Remove agent cylinder.

7.0.2  For cylinder refilling, contact local distributor to arrange for refilling at an authorized UL fill station.
The following procedures to enable the refilling of a cylinder that has been discharged.
= Check that the cylinder is empty.
» Removethe removable eectrica actuator from the actuation port.
» Recharging LIFECO-HFC227 Cylinder(s)
Note: Refilling of HFC-227ea agent can be done on condition that the respective cylinder condition permits

and has undergone hydrostatic test lessthan 5 years.

© LICHFIELD System: LIFECO-HFC227 Page 68




PART NO : LF227MAL-0001

REV 110
DATE 1 2025-04

A WARNING

ONLY QUALIFIED (TRAINED) PERSONNEL SHOULD OPERATE CHARGING EQUIPMENT.
EXERCISE EXTREME CARE WHEN WORKING WITH PRESSURE EQUIPMENT TO PREVENT
INJURY TO PERSONNEL AND DAMAGE TO PROPERTY, RESULTING FROM CARELESS
HANDLING OR POSSIBLE EQUIPMENT FAILURE. PERFORM ALL OPERATIONSIN AN ASSIGNED
AREA CLEARED OF ALL UNAUTHORIZED PERSONNEL. MAKE SURE ALL EQUIPMENT IS
PROPERLY SECURED AND ALL PERSONNEL SHOULD WEAR PERSONAL PROTECTIVE
EQUIPMENT IN THE FILL STATIONS.

7.1 FILLING LIFECO-HFC227

= Filled cylindersto be provided with acylinder label to indicate the cylinder part number,
filled weight and etc.

— Wenbvahe
oY .
Ball valve 1 . Ball valve2  Ball Valve 3 | ' T M
; - I—[_ T [t . ;
; _ Prossurns =
Fump L Gauge ;
s Bakl Valve 4 —
o ___l-i' r
HF IF;I-I_I:;II Bk IrJ'I::I{“.l!-
Cylinder
Ragudaton
=N
| Waighing Scala |
Nitrogen
Cylindar

Figure58: Filling Station Example Set Up
Note: The cylinder isfilled through the valve discharge outlet. Once the filling is completed, Refit
the valve outlet with safety cap for safety purpose.
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When Fill station equipment is not available,

7.2

Manually fill can be done by using a suitable agent transfer pump with an externally calibrated pressure
gauge which is use to verify the container intended charge pressure and a pressure regulator is required

when the pressure source isatank of high-pressure gas.

FILLING INFORMATION

The filling station for LIFECO-HFC227 systems is used to transfer the liquefied compressed gas HFC-227ea
from bulk tank into system cylinders. Filling process can only be carried out by trained and authori zed person.

The filling procedure are as below:

Issue work order to production person in-charged.

Relocate the required cylinder to thefill station.

Visua Inspection shall be done to ensure cylinder isin good condition.

Place the cylinder on scale platform and strap with belt to secure the cylinder during filling operation
for safety purpose to obtain empty cylinder weight.

Attach appropriate filling adaptor to cylinder discharge outlet.

Reset the weighing scale to zero.

Key in all the required detailed of the cylinder serial no, filled weight, cylinder size, purchase
order, work order, bulk tank serial number, empty cylinder weight into computer.

Verify agent temperature by measuring cylinder temperature.

Adjust the pressure according to pressure-temperature graph.

Press start button to start the filling process.

Agitate the filled cylinder to approximately 10 mins with 60 cycles agitation.

Re-pressurizes the cylinder if pressure drop after agitation.

Disconnect the filling adaptor and refit with valve outlet safety cap.

Secure cylinder(s) on transport cage or pallets.

Ship to customer or site as per order.
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(Source: Graph 36: Pressure-Temperature Graph Provided By HFC-227ea Manufacturer)

© LICHFIELD

System: LIFECO-HFC227

Page 71



PART NO : LF227MAL-0001

REV 110
DATE 1 2025-04

8.0

WARRANTY

LIFECO warrants al of the system hardware which is supplies to the customers shall be free from

defectsin materials and workmanship for aperiod of one (1) year from the date of installation.

The limited warranty is based upon the customer satisfying the following conditions:

The system hardware must be supplied, designed, installed and commissioned by LIFECO and its
distributor, in accordance with the instructions contained in this manual or other data sheet / information
supplied with LIFECO hardware.

The LIFECO hardware has not been atered or modified.

Within thirty (30) days after the customer’s finding of what the customer believes is a manufacturing
defect, the customer must notify LIFECO in writing and ship the hardware to LIFECO.

LIFECO at its option and within 45 days of receipt, will repair, replace or refund the purchase price of
that hardware or system found to be defective. Failure of customer to give such written notice and ship
the hardware within thirty (30) days shall be deemed absolute and unconditional waiver of any and all
claims of the customer arising out of such defect.

The warranty shall not apply in the following circumstances such as:

The system cylinders filled or refilled by other parties than LIFECO or distributor approved by
LIFECO.

Any system hardware is found to be non-genuine or supplied other than LIFECO and its distributor.
System hardware have been modified, serviced, or maintained by other parties than LIFECO and its

qualified / certified distributor’s technicians.

Limitation of Damages such as:

LIFECO shall not be liable for incidental consequential, lost profit or other losses arising out
of or aleged caused by the use of any LIFECO system hardware.

LIFECO shall not be liable for, al persona injury and property damage in connected with
handling, transportation, possession, or other use or resale of system hardware, whether used

alone or in combination with any other products or materials.
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9.0 DISCLAIMERS

The contents herein are reasonably believed to be correct at the time of issue but that may not have been
independently verified and are subject to change. The information in this manual LF227MAL-0001 is subject
to change without notice. Neither does this manual purport to contain all the information that a qualified clean
agent installer or the system user may require. All issues are uncontrolled copies.
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10.0 APPENDICES
APPENDIX A - LIFECO-HFC227 Hydraulic Flow Calculation Program

Flow Calculation Software v4,20 {HFC-227ea)

File Narme:

Consolidated Report
Customer Information

Phone:
Contact;
Title:

Project Data
Praject Name:

Designer:
Number:
Account:
Location:

Description:

Enclosure Report

Elevation: O m (relative to sea leved)
Atmospheric Correction Factor: 1 [NFPA 2001)

Endosure 1 Server Room
Enclosure Temperature: Number of Nozzles: 1
Minimum: 200¢C Width: 0.00 m
Maximum: 20.0C Length: o00m
Max. Concentration: 0,00 % Height: 0.00m
Design Concentration: Volume: 0.00m?
Adjusted: 7.00% Non-germeable: 0.00m?

Calculavon Date/Time: Monday, July 18, 2022, 114000 AM
Copreright {c} JENSEN HUGHES, Inc. Ucessed to:
Earg 1D 20005 9

Page: 14 E

© LICHFIELD System: LIFECO-HFC227 Page 74



PART NO : LF227MAL-0001

REV 110
DATE : 2025-04

Consolidated Report

Minimum: 7,00 %
Min. Agent Required: 54,99 kg
Adjusted Agent Required: 55,00 kg

Tota! Volume:! 100.00m*

Agent Source Report

Agent:

Cylinder Name:

Cvinder Part Number:

Agent Per Cylinder:

Cylinder Pressure:

Fil Density:

Number of Main Cylinders:
Rumber of Reserve Cylinders:

Cylinder Empty Weight:
Weight, All Cinders + Agent:
Floar Area Per Cylinder:

Floar Loading Per Cdlinder:

HFC-227ea / Propeliamt N2
106L DOT Cylinder
16100106001

55005z

24 81429 bar

0519ka /|

1

Q

78.60 kg
133.60 kg
043m?
1028 kg /m*

Calcdation Dare/Timeo: Monday, July 18, 20022, 11:40:00 AM
Copyright (<) JENSEN HUGHES, Inc. Licensed 10. Gemitex Sds Bhd
Koy ID: 2043470579

Page 2cid

© LICHFIELD

System: LIFECO-HFC227

Page 75



PART NO

: LF227MAL-0001

REV - 10
DATE . 2025-04
Consolidated Report
Parts Report
Total Agent Required: 55.00 kg
Cylinder Name: 1061 DOT Cylinder (Part: 16.100106.001 |
Kumber of Cylinders: 1
Nozzle
Nozile Type Diameter MNozzle Area Part Number
E1.N1 360 25 mm 31674 mn* 16.110021.001
Nozzhae Drik Diameter Drill Size
E1-N1 7.1000 men 71 mm
Plpe &
Fittings Type Diameter Length  Elbows (50)  Elbaws {45) Tees  Unions
40T 25 mm 460m 3 0 0 0
207 32mm 030m 0 0 1 0
Other
Objects Name Quantity  Part Number
S0 mmn Fox Hose « 90" Bend 1 17.110031.4001
€nd Cap 1 EndCap
System Acceptance Report
System Discharge Time: 9.9 seconds
Percant Agent In Pipe:  16.0%
Percent Agent Before First Tee: 0.0%
Doad Volume:  0.0%0.02 kg)
Enclasure Number: 1
Enclasure Name: Server Room
Minimum Design Concentration:  7.00%
Adjusted Design Concentration:  7.00%
Calcdation Dare/Time: Monday, July 18, 2002, 11:40:00 AM
Copyright (2] JENSEN HUGHES, Inc. Licensed 10. Gemitex Stk Bhd
Key ID: 204370579
Page Soid
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Consolidated Report
Predicted Concentration:  7.00%
Masmum Expected Agent Concentration: 7.00% (At 20.0C)
Minknum Adjusted Predicted Average
Agant Agent Agent Nozzie
Nozzle Reguired Required Delivered Pressure
E1-N1 5499 kg 55.00 kg 54,98 kp 13.372 bar
Total 5459k 55.00 kg 54.98 kg
Calcdavon Date/Time: Monday, July 18, 2002, 11:40:00 AM
Copyright (<) JENSEN HUGHES, Inc. Licensed 10. Gemitex Sds Bhd
Key ID: 204370579
Page doil
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Consolidated Report
Pipe Network Report
Totad Totad
Pope Start  Ind "pe oo Npw Ehraation Equrslent  Nuane Nociis Nourw Mok
_Dexngion _ Secton  Node Mode  Type ~ Ouwneter Lesgth  Union  Change  Length  Neme  Sum  Type ~ Ares

Cybrder - On Man 0 4 50 rvm 108 m o 1.00m 104) =
Hex Hone ‘Man, a ) W 0 m o 0¥m  33m
Toe Man 2 3 &r 32 o 0.70 m
Ered Cup Man. 1 3 1 Pmm  0¥m O — A m
Tee Man 3 3 &7 12 mm ——e 0 —s 2.29m
Fipe Mafid & T o R2mm  030mM 0 -_— G.30m
Ppe Syilers ? £ 01 Smm 030m 0 - C30m
Ebow {90) Sters & * wor S mem - o - 0 m
Pipe Systen 9 10 &7 15 200m 0 2.00m 200 m
Ebow 130 Systere 30 18 &1 IS e o - 0.E5m
Pips Witern b3 n ot 1% mm 200m Q0 — 250m
Ehow {30 e I 1D o % mm e o —_— 08 m

PipelNorde Systen i3 14 a7 IS5ms  00m 0 L30m 030m E1N} 15 men 350 31674 o’

My B X440
s A E
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Consolidated Report
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APPENDIX B -HFC-227ea SAFETY DATA SHEET

Safety Data Sheet

Section 1 - Chemical Product aad Company Identification

Preduct Name
Ageat
Chembcal Nae
SVnonym
Product Use

Agest Supgplicy
Suppiler Address

LIFECO-HFC227 HFC-22%a Ges Suppoession System {with Nitrogen
expellme)
HFC-22%en

1L L1233 3-Hepifluoroproprane
Hepulnoropeopuane; HF C-227ea

Fre extmgurhing agent

Lichfiel! Fire & Safety Equipment CO LTD

Edmund House 12-22 Nentall Sireet, Binumgham, B3 3A5
United Kingdom

Fmal sslesgidifeco-uk com
Telephone 44 (0) 1902 298 TG
Fax 44 (0) 1902 TIR 679
| Section 2 ~Hazard Identification
OSHAMCS status This tsnerial (s consadered Lazardows by e OSHA Hszard Conummyanog

Clasaifie athom of the substance

or maxture
CHS Label clements

Hazard pictograms

Signal word

Hazsrd stateawnts

Precamtiomary statements

Other Hazan!

MSDS N LEMSDS-HFC227

Standied (29 CFR 1910.1200)
Giases under peessvee - Liquefiad gas

<o <D

Waming

H2B0: Contetns gas wiier pressure; mav explode I hegted

P210: Kegp sway from Beatsparksiopen fase. ~ No smoking
P233: Keap container tghely closad i cool well-vennied piace
P260: Do not breathe dust fumes gas vapoes/'spmy

P273: Avold release o the enviroumen

P280. Wy peoteetive gloves protctive clothing/eye profedtion e protection

P203: Use and store culy in 2 wedl-ventilated area

May couse fostbite
May displace oxypen and cause mpid saffocation

Overheating aod over pressurizing neyy canse £as redease or Volenl cylinder

bursting

Revisneo Goe 2811 2028 Vergon 20

1w
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Safety Data Sheet
I sddition 1o any oilwer itportant bealth of physscal Bazasds, 1l product way
dasplace oxygen and canse mpld suffocason

| Section 3 ~ CompositionTnformation on Ingredients |
Ingredient nane CAS No. So(weight)
112333
beptaflaceopropax 431-89-0 =99 90
( Section 4 — Flrst Ald Measures |
Remove to Geslt ax
Inhalation Oxyren or artificial respination if needed
If umconscious, place 12 recavery posttion and get medical attention ummediately
Fiash exposed skin with Jukewann water (no¢ bor), or use otlier means 1o wann
skin showly
Skin Remove consaminated clothing and shoes
Get medical mienton i frostbetten by liquid of of Emeation persists
Tmmedsarely tash with large amonnes of wiker for a1 least 15 mavmes Get
Eyes medical sttentson if irvitation occurs
Ingestion As thas product is a gas, refer w the whalation section
Irmedsite wedscal airention = 1ol eguired
Note to physiclan When symiptoms persist or i all cases of doabt seck medienl ndvice
| Section 5 - Fire Fighting Measures
Extinguishing mediz Hepafluoropropane s & fire exnoguishing mwedia. Use medin spproprime tor

surrounduzs malcral

Special hazavds arising from the Thermal decomposition can Jead to release of amitahmg or woxic gases vipars:

substance or mdsture carbon oxades, halegenated compounds
Contaies gas under pressure. In s fire o if beated, a pressie incrcase will e
and the contamer may urst or explode
Spedial protective equipment for  Wear self<omtaimed hreathing apparmanzs with 2 fufl face-piece operased m pasitive
frefighters pressare mode and chemical-proseenve dothing. Prevenr fire extingmishing wate
from contamninating steface water or the ground water system
| Section 6 - Accidental Release Measures |
Personad precantions, protective  Refer 1o SECTION £ for persosal protective equipment, Prevention of skin
cquipneent amd cisergency and eye contact. Ensure adequete veatilaton. Remove all sonrees of ggaitson.
procedures

MSDS No. LE-MSDSHFC127

Revision &ee 28112023 Vasdon 20

-3~
-

© LICHFIELD

System: LIFECO-HFC227 Page 83



PART NO : LF227MAL-0001
REV 110
DATE : 2025-04

Safety Data Sheet

P
Shiut ofY pas supply of Qs can be done safely. Tsolare arcy untl pas kas
depersed
Environusatal precautions Do noe discharge into drains surface waners' gromndware
Methods and material For Evacuse area. Keep upwind Stop leak st wihout risk. Ventlsee arca especially
contalnment aml cleaning up lo places remove apen flames and heating elements. Disperse gas with floor
level forced air
Reference to other SECTIONS See SECTION 7 for information on safe handlme
See SECTION § for information op personal protecnion equupment
See SECTION 13 for information o disposal
| Section 7 - Handling and Storage |
Handling Do nt puncture of imcmerate contaner, Use equupment rated for cybmder
pressure, Close valve after each use and when mpey. Pronecs cylindsrs from
physical damage; do not deag. roll, shide, ar drop. Use & suitable lame) tuck for
cylinder movement
Storage Keep contamer tightly closed and i a cool, well-vennlsted place. Keep our of
direct sunlight. Xeep avay froon beat und sgnition socces
Packing material Steel drum
| Section 8 —Exposure Controk/Personal Production |
8.1 Countrol parameters
Occupational exposure Mot valmes o onnion o
DNEL (Derived No Effect Leved) for  Not available
workers and the zeneral population
PNEC (Predicted No Effect Not avalable
Concentration) vadues
8.2 Exposime controks
Appropriate enginecring controls Use caly with adequate ventilation. Use process enclosures, local exhanst
venrilation or other enginesrmg conirols 10 keep worksT eXposure o
airbome contamanants below any reconanended or stamtogy linvits
Personal protective equipment
Respiratory Protection In case of madequate venrilation wear respimtory profection
Skin Protection Wear protective zloves/'clothing to peevent contact
Eve Protection Safety glasses'chemacal splash gogsles

Euvironmental exposuie confrobs

MSDS No LFMSDS-HFC22T

© LICHFIELD

Do B0t emypey ko draens

Reviion dae: 23.012023 Veslon 20
-2-
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Section 9 « Physical and Chemical Properties

9.1 Information on bask physical and chembcal properties

MSDS No LEMSDSHFC22Y

© LICHFIELD

pascavapors: carbon oxsdes, halopenaed compounds

Revisioos &de 28112023 Veniow 20
-4-

System: LIFECO-HFC227

Appearance Ligmefied gas
Celor coloeless
Odenr modorons
PH Not availabie
Melting point Not available
Hoiling point J6.36°C
Flash polat Not availabi
Evaperation rate Not gvailabie
Flammahility (solid, gas) Not flavmahle
Upper/lower flammability or Not available
explasive Moty
Vapousr pressure 457.7 Kpa (25°C)
Specific gravity { H,0-1 ) 1.388 g'cm’
Selubility(ies) Not availabie
Parrition coefcient: n-octanol'water  log Kow = 211
Awto-fguition temperature Not avallable
Viscosity 0.226 mPa.s (25°C)
Explosive properties. Not avnilable
Oxlidising properties Not availabie
9.2 Other informarion No
data available.
. Section 10 — Stability and Reactivity |
Reactivity Stable under recotrmnended storaes and haodling conditions (scc SECTION
7. bandiing aud sorage)
Chemical stability Stable under nommal conditans of tse
Possibility of hazardous reactions No knowy hazardous 1cacions
Conditions to avedd Koep away fom lest and ignatica sources. Protedt foen sunlight
Incompatibde materals Strong oxidizing materaals
Hnzardems decomposition products Thermal decompostion <an kead to release of aritatmg of toxic
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Safety Data Sheet
Section 11 ~ Toxicological Information
111 Information on toxicological effects Acute
Toxscity
Ingrodicnt pame LDS0 Ogal LDS50 Dermat LCSO Intsabarson

1.1,1,2.3,3.3 - hepeafluoropropans Not daw avalkable Not data available THS, 698 ppendh (rae)

SKin corvosionfrriation No mifonmation svailsble
Sevious eye damage/aritation No mformation svailable
Resplratory or skin No mfeermation available
sensitization
Gorm cedl mutagenicity No informarion available
Reproductive toxicity No infoeation available
STOT single exposure No infoemation availabie
STOT-repeated exposure No infeermation avidlable
Asplration hazard No infoermation avmlable
Carclsogenscdly Not listed 25 & carcanogen by NTP, IARC, a1 OSHA
[ Section 12 - Ecologlcal Information
Toxkity (Ecotexicity Fish, LC ) Not gvailable
Degradabitity Atmosplieric lifetume 15 appeoxamarely 34.2 years
Bioaccumukation' Accumubation Brosccunsalation s 101 expected (Log Kow < 3)
Motibity s Environmental Media Not available
Other adverse effects Ozone Depletion Potegtial (CFC 11 = 1.0).0.00

Global Wanmmng Potential (CO2 = | O) 3,220

| Section 13 ~Disposal Considerations ]
Waste Disposal Method

Disposal mst be made according 1 local and mational regulanons. Empey contsmers sbonld be taken tor Jocal
recyclmg, recovery of waste disposal

MEDE No: LF-MSDS-HFC227 Revidoo date: 25.11 2023 Verska 2.0

-5
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Section 14—Transport Information |
UN, IMDG, IATA No UN 1058
UN, IMDG, IATA proper shipping name LiqueBed gases. non-fSummable, charged with Netrogen
Label

Transport hazard class 2

Packing group Nat applicable

Packing mstructions Not applicable

Environmental hazards Not classified &s & Marme Polknant
Special precautions for user Befoee ransporime

- Ensure there 15 adequate ventilatson
- Ensure thar conmtamers se finuly secured
- Ensure eylmder valve is closed and not keaking
Ensure valve outlet cap (whete peovded) is comectly Gied
Transpest im bulk acconding to Annex
I of MARPOL72/78 and the IBC Code Not gpplicable

| Scction 15—Regulatory Information |
15,1 Safety, health amd envivenmemal iegulationsiegisiation specific for the substance or mixtare
Listed bn Internathonal inventortes:

Ingredient mame TSCA DSL | NDSL ELINCS ENCS (CHINA KECL PIOCCS | AKCS

LL1L255.3-

heptafioropre YES YES | NDA | YES | YES YES YES NDaA @ YES

15.2. Other regulations

US. EPA Emsergency Planning snd Conmunity Right-To Koew Act (EPCRA) SARA Title ITT Section 302
Extremely Hazaidous Substance (40 CFR 355, Appeadix A)

- ot regnlaned

US. EPA Emergency Planning and Commnmity Right-To-Koew Act (EPCRA) SARA Tithe T Section 313 Toxic
Chemicaks (40 CFR 372.65) - Supplier Nofification Required

« not regdated

US. EPA CERCLA Haxardous Substances (40 CFR 302)

« not regulated.

MSIDES No: LEMSDS-HPC? Revison date: 3801 2023 Vemon 20
B
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ﬁ£ Safety Data Sheet

TS, New Jersey Worker amd Community Right-to-Keow Act (New Jersev Statute Annotated Section 34:54-5)

« wot regalited.

US, Pennsylvamia Werker and Conumunity Right-to Keow Law (8 Pa. Code Chap. S01.123)

- pot yepalrad

US, Califorsts Safe Drdnking Water & Toxic Enforcement Act (Proposition 65)

- pof regukined

[ Section 16 — Other Information |
HMIS Rating

Bealthe | Flammatality 0 Physicel Hazrd O

Disciaimer

In accondance with good practices of persoenl cleanlmess and hypsene handle with the care and avold nnnecessary
comtact with thes product. Thas mfonnstion is bemg supplicd o you under OSHA Hazsad Communxanon Standard 29
CFR 1910.1200 red 55 offerad 1o good farch as typieal values aad not as & product specification. The infonmation
coammnad hierenm (s hased on the data avadlable 1o ns and is bebieved 1o be true and socurie. No warrary expesssed of
mmphied reparding the accuracy of this @ The hazards conmected with the wie of e warenal o e &sults 1o be
obtnmed from the nse thercof are made LIFECO assumes po responsibshty for damage or igury from the use of the
procnct desaribed herein

MSDS No LIPMSDS-HFC22T Reviion dase: 23012028 Veslon 20

Ve
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Appendix C — Safety Bulletins

LIFECO-HFC227 Engineered fire suppression system uses pressurized cylinders, therefore, personnel

responsible for fire suppression systems must be aware of the dangers associated with the improper

handling, installation and maintenance of the system equipment.

Fire suppression system service personnel must be thoroughly trained in the proper handling,

installation and maintenance of LIFECO equipment and follow the instructions of this manual.

Warnings, cautions and important notes written in this manual areto be adhered to at al times. Failure

to do so may result in serious injury to personnel.

Important safety memos before handling a cylinder.

PRESSURIZED CYLINDERS ARE EXTREMELY HAZARDOUS AND IF NOT
HANDLED PROPERLY ARE CAPABLE OF VIOLENT DISCHARGE. THIS MAY
RESULT IN SERIOUSBODILY INJURY, DEATH AND PROPERTY DAMAGE.

Before handling LIFECO-HFC227 cylinder(s), all personnel must be thoroughly trained in the
safe handling of the cylinder(s) as well as in the proper procedures for installation, removal,
filling and connection of other components, such as aelectrical actuator(s) to ensure fault light
doesn’t show up and connecting the discharge pipe to the valve outlet.

READ, UNDERSTAND and ALWAY S FOLLOW this operation and mai ntenance manual .

Safe cylinder handling procedures

When moving a cylinder or cylinders, they must be shipped compactly in the upright position
and must be properly secured in place. Cylinder(s) must neither be rolled, dragged/slid, nor
allowed to be dlid from tailgates of moving vehicles. A suitable hand truck, forklift truck, roll
platform or a similar transport equipment or vehicle must be used.

When handling acylinder or cylinders, they must not be dropped or permitted to strike violently
against each other or other surfaces.

Cylinder(s) must be stored in a standing upright position where they are not likely to be
knocked over and they must be secured. Cylinder(s) should not be positioned in direct sunlight,
area exceeding 50°C (122°F) or below 0°C (32°F).
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Appendix D — LIFECO-HFC227 Liquid Level Indicator Chart
LIFECO-HFC227 HFC-227ea Liquid Level Chart - 52L (DOT,ASME)

(in) Temperature(°C) / Weight of Agent (kg)
' 0 5 10 15 20 25 30 35 40 45 50
1 22.3
125 | 233 | 228 | 224 | 219 | 218
15 244 | 239 | 235 | 230 | 28 | 226 | 23 | 221 | 23 | 211
175 | 2564 | 249 | 245 | 240 | 238 | 236 | 233 | 231 | 233 | 221 | 216
2 265 | 259 | 256 | 251 | 250 | 248 | 245 | 243 | 245 | 233 | 228
225 | 2715 | 270 | 266 | 261 | 260 | 2568 | 255 | 263 | 255 | 243 | 238
2.5 285 | 280 | 277 | 272 | 2710 | 268 | 265 | 263 | 265 | 253 | 248
275 | 296 | 291 | 287 | 282 | 281 | 279 | 276 | 274 | 276 | 264 | 259
3 306 | 301 | 297 | 292 | 291 | 289 | 286 | 284 | 286 | 274 | 269
325 | 317 | 312 | 308 | 303 | 301 | 299 | 296 | 294 | 296 | 284 | 279
35 327 | 32 | 318 | 313 | 312 | 310 | 307 | 305 | 307 | 295 | 29.0
375 | 338 | 332 | 329 | 324 | 23 | 321 | 318 | 316 | 318 | 306 | 301
4 348 | 343 | 339 | 334 | 383 | 331 | 328 | 326 | 328 | 316 | 311
425 | 359 | 363 | 30 | 345 | 44 | 342 | 339 | 337 | 339 | 3R7 | R2
45 369 | 364 | 360 | 3355 | 353 | 3B1 | 348 | 346 | 348 | 336 | 331
475 | 379 | 374 | 370 | 365 | 364 | 362 | B9 | BL7 | B9 | A7 | A2
5 390 | 385 | 381 | 376 | 375 | 373 | 370 | 368 | 370 | 358 | 3H3
525 | 400 | 395 | 391 | 386 | 385 | 383 | 380 | 378 | 380 | 368 | 363
55 411 | 405 | 402 | 397 | 396 | 394 | 301 | 389 | 91 | 379 | 374
575 | 421 | 416 | 412 | 407 | 406 | 404 | 401 | 399 | 401 | 389 | 384
6 432 | 426 | 423 | 418 | 416 | 414 | 411 | 408 | 410 | 398 | 393
6.25 | 442 | 437 | 433 | 428 | 427 | 425 | 422 | 418 | 420 | 408 | 403
6.5 452 | 447 | 443 | 439 | 438 | 436 | 433 | 427 | 429 | 417 | 412
6.75 | 463 | 458 | 454 | 449 | 448 | 446 | 443 | 437 | 439 | 427 | 422
7 473 | 468 | 464 | 459 | 458 | 456 | 452 | 446 | 448 | 436 | 431
7.25 484 47.8 47.5 47.0 46.8 46.6 46.1 45.6 45.8 44.6 44.1
7.5 494 48.9 485 48.0 479 47.7 47.1 46.5 46.7 45.5 45.0
1.75 50.5 49.9 49.6 49.1 49.0 48.7 48.0 475 47.7 46.5 46.0
8 515 | 51.0 | 506 | 501 | 50.1 | 49.7 | 490 | 484 | 486 | 474 | 46.9
8.25 52.6 52.0 51.6 51.2 511 50.7 49.9 494 49.6 484 47.9
85 531 52.7 52.2 52.1 517 50.9 504 50.7 494 48.9
8.75 532 | 531 | 527 | 519 | 513 | 516 | 503 | 498
9 537 | 529 | 523 | 525 | 513 | 50.8
9.25 532 | 534 | 522 | 517
95 531 | 526
24.5 108.1 | 108.9
24.75 109.0 | 110.3
25 1100 | 111.7
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LIFECO-HFC227 HFC-227ea Liquid Level Chart - 106L

(in) Temperature(°C) / Weight of Agent (kg)
0 5 10 15 20 25 30 35 40 45 50

75

1.75 50.5 49.9
8 515 | 510 | 506 | 50.1 | 50.1

825 | 526 | 520 | 516 | 512 | 511 | 50.7 | 49.9

8.5 537 | 531 | 527 | 522 | 521 | 517 | 509 | 504 | 50.7
875 | 548 | 541 | 537 | 532 | 531 | 527 | 519 | 51.3 | 51.6

9 559 | 552 | 548 | 543 | 541 | 537 | 529 | 523 | 525 | 51.3 | 50.8

925 | 569 | 563 | 558 | 553 | 551 | 547 | 538 | 532 | 534 | 522 | 517

9.5 580 | 574 | 569 | 563 | 56.1 | 557 | 548 | 542 | 544 | 531 | 52.6
975 | 59.1 | 584 | 579 | 574 | 572 | 56.7 | 558 | 551 | 553 | 54.0 | 535

10 60.2 | 595 | 59.0 | 584 | 582 | 57.7 | 56.8 | 56.1 | 56.2 | 549 | 544
1025 | 61.2 | 605 | 600 | 595 | 59.2 | 588 | 578 | 570 | 572 | 558 | 553
105 | 623 | 616 | 611 | 605 | 603 | 598 | 588 | 580 | 581 | 56.7 | 56.2
1075 | 634 | 627 | 621 | 615 | 61.3 | 60.7 | 59.7 | 589 | 59.0 | 576 | 57.1

11 645 | 638 | 632 | 626 | 623 | 617 | 60.7 | 59.9 | 59.9 | 585 | 58.0
1125 | 656 | 648 | 642 | 636 | 633 | 627 | 617 | 608 | 608 | 594 | 589
115 | 666 | 659 | 653 | 646 | 644 | 637 | 627 | 618 | 617 | 603 | 59.8
11.75 | 67.7 | 669 | 663 | 657 | 653 | 647 | 637 | 627 | 627 | 613 | 60.8

12 688 | 680 | 674 | 66.7 | 664 | 657 | 646 | 63.7 | 63.6 | 622 | 617
1225 | 699 | 69.1 | 684 | 678 | 674 | 667 | 656 | 646 | 645 | 631 | 626
125 | 710 | 701 | 695 | 688 | 684 | 677 | 666 | 656 | 654 | 640 | 635
1275 | 720 | 712 | 706 | 698 | 694 | 688 | 676 | 665 | 66.4 | 649 | 644

13 731 | 723 | 716 | 708 | 705 | 698 | 686 | 675 | 67.3 | 658 | 653
1325 | 742 | 733 | 726 | 719 | 715 | 708 | 696 | 684 | 682 | 66.7 | 66.2
135 75.3 74.4 73.7 72.9 72.5 71.8 70.5 69.4 69.1 67.6 67.1
1375 | 764 75.5 74.7 74.0 73.5 72.8 715 704 70.0 68.5 68.0

14 774 | 765 | 758 | 750 | 746 | 738 | 725 | 71.3 | 710 | 695 | 69.0
1425 | 785 | 776 | 768 | 761 | 756 | 748 | 735 | 723 | 719 | 704 | 69.9
145 | 796 | 787 | 779 | 771 | 766 | 758 | 745 | 732 | 728 | 71.3 | 70.8
1475 | 80.7 | 79.7 | 789 | 781 | 776 | 768 | 755 | 742 | 737 | 722 | 717

15 818 | 808 | 800 | 791 | 786 | 777 | 764 | 751 | 747 | 731 | 726
1525 | 828 | 819 | 810 | 802 | 797 | 787 | 774 | 761 | 756 | 740 | 735
155 | 839 | 829 | 820 | 812 | 80.7 | 797 | 784 | 77.0 | 766 | 749 | 744
1575 | 850 | 840 | 830 | 822 | 817 | 807 | 794 | 780 | 775 | 759 | 754

16 86.1 | 850 | 841 | 832 | 827 | 817 | 803 | 789 | 784 | 76.8 | 76.3
1625 | 872 | 860 | 851 | 842 | 837 | 87 | 813 | 799 | 793 | 777 | 77.2
165 | 882 | 871 | 861 | 8.2 | 847 | 837 | 823 | 808 | 803 | 786 | 781
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16,75 | 893 | 881 | 872 | 8.2 | 8.7 | 847 | 833 | 818 | 812 | 795 | 79.0

17 904 | 892 | 881 | 8.2 | 867 | 8.7 | 842 | 827 | 821 | 804 | 79.9
1725 | 915 | 902 | 891 | 882 | 87.7 | 8.6 | 852 | 837 | 830 | 813 | 80.8
175 | 926 | 91.2 | 901 | 892 | 887 | 8/6 | 8.2 | 846 | 839 | 822 | 817
1775 936 | 923 | 911 | 902 | 89.7 | 886 | 872 | 856 | 848 | 832 | 827

18 947 | 933 | 921 | 912 | 90.7 | 896 | 881 | 865 | 857 | 841 | 83.6
1825 | 958 | 944 | 931 | 922 | 91.7 | 906 | 89.1 | 875 | 8.6 | 850 | 845
185 | 969 | 954 | 941 | 932 | 927 | 916 | 90.1 | 884 | 876 | 859 | 854
1875 | 980 | 965 | 951 | 942 | 937 | 926 | 91.1 | 894 | 885 | 86.8 | 86.3

19 99.0 | 975 | 96.2 | 952 | 947 | 936 | 921 | 903 | 894 | 87.7 | 87.2
1925|1001 | 985 | 972 | 962 | 957 | 946 | 930 | 91.2 | 903 | 88.6 | 881
195 | 1012 | 996 | 982 | 973 | 96.7 | 955 | 940 | 922 | 91.2 | 89.6 | 89.1
19.75 | 1023 | 100.6 | 99.2 | 983 | 97.7 | 965 | 950 | 931 | 921 | 905 | 90.0

20 103.4 | 101.7 | 100.2 | 993 | 98.7 | 975 | 96.0 | 941 | 930 | 914 | 90.9
20.25 | 1044 | 102.7 | 101.2 | 100.3 | 99.7 | 985 | 969 | 950 | 940 | 924 | 919
20.5 | 1055 | 103.8 | 102.3 | 101.3 | 100.7 | 995 | 979 | 960 | 949 | 933 | 928
20.75 | 106.6 | 104.8 | 103.3 | 102.3 | 101.7 | 1005 | 989 | 969 | 958 | 942 | 93.7

21 107.7 | 105.8 | 104.2 | 103.3 | 102.7 | 101.5 | 999 | 978 | 96.7 | 951 | 94.6
21.25 | 108.8 | 106.9 | 105.3 | 104.3 | 103.7 | 1025 | 100.8 | 988 | 976 | 96.0 | 955
215 | 109.8 | 1079 | 106.3 | 105.3 | 104.7 | 1035 | 101.8 | 99.7 | 985 | 969 | 964
21.75 108.9 | 107.3 | 106.3 | 105.7 | 104.4 | 102.8 | 100.7 | 994 | 978 | 97.3

22 108.3 | 107.3 | 106.7 | 1054 | 103.8 | 101.6 | 100.3 | 98.8 | 98.3
22.25 108.3 | 107.7 | 106.4 | 104.7 | 102.6 | 101.3 | 99.7 | 99.2
22.5 108.7 | 107.4 | 105.7 | 103.5 | 102.2 | 100.6 | 100.1
22.75 106.7 | 1044 | 103.1 | 101.5 | 101.0

23 107.7 | 1054 | 104.0 | 102.,5 | 102.0
23.25 108.6 | 106.3 | 104.9 | 103.4 | 102.9
235 109.6 | 107.3 | 105.8 | 104.3 | 103.8
23.75 106.7 | 105.2 | 104.7

24 107.7 | 106.1 | 106.1
24.25 108.6 | 107.1 | 107.5
24.5 108.1 | 108.9
24.75 109.0 | 110.3

25 110.0 | 111.7

© LICHFIELD System: LIFECO-HFC227 Page 92




PART NO : LF227MAL-0001

REV 110
DATE 1 2025-04

LIFECO-HFC227 HFC-227ea Liquid Level Chart - 147L

Temperature(°C) / Weight of Agent (kg)

(in.) 0 5 10 15 20 25 30 35 40 45 50

10

1025 | 701 | 69.6

105 | 712 | 70.7 | 70.8 | 70.3

10.75 | 724 | 71.8 | 719 | 71.3 | 703 | 69.7

11 735 | 729 | 730 | 724 | 713 | 70.7 | 705 | 69.7 | 69.3

1125 | 746 | 741 | 741 | 735 | 723 | 717 | 715 | 70.7 | 70.3

115 | 758 | 751 | 752 | 746 | 734 | 728 | 725 | 717 | 713

11.75 | 769 | 763 | 763 | 757 | 745 | 738 | 735 | 727 | 722

12 780 | 774 | 773 | 767 | 755 | 748 | 745 | 737 | 7132 | 723 | 694

1225 | 792 | 785 | 7185 | 778 | 7166 | 758 | 755 | 747 | 742 | 7133 | 704

125 | 803 | 796 | 796 | /89 | 776 | 769 | 765 | /56 | /51 | 742 | 714

1275 | 814 | 80.7 | 807 | 800 | 787 | 779 | 775 | 766 | 761 | 752 | 723

13 826 | 819 | 817 | 811 | 797 | 789 | 785 | 776 | 771 | 762 | 733

1325 | 837 | 830 | 828 | 821 | 808 | 800 | 795 | 786 | 780 | 771 | 743

135 | 848 | 841 | 839 | 832 | 819 | 810 | 805 | 796 | 790 | 781 | 753

13.75 | 8.0 | 8.2 | 851 | 843 | 829 | 820 | 815 | 806 | 800 | 791 | 76.2

14 871 | 863 | 8.1 | 83 | 840 | 830 | 825 | 815 | 809 | 80.0 | 77.2

1425 | 832 | 874 | 872 | 864 | 80 | 841 | 835 | 825 | 819 | 810 | 782

145 | 894 | 886 | 883 | 85 | 8.1 | 8.1 | 845 | 835 | 829 | 820 | 792

1475 | 905 | 89.7 | 894 | 886 | 871 | 8.1 | 855 | 845 | 838 | 829 | 80.1

15 916 | 908 | 905 | 896 | 882 | 872 | 865 | 85 | 848 | 839 | 811

1525 | 928 | 919 | 916 | 90.7 | 892 | 882 | 875 | 8.5 | 858 | 849 | 821

155 | 939 | 931 | 927 | 918 | 903 | 892 | 885 | 875 | 867 | 8.8 | 831

1575 ] 951 | 941 | 938 | 928 | 913 | 902 | 895 | 884 | 877 | 868 | 840

16 96.2 | 953 | 949 | 939 | 924 | 912 | 905 | 894 | 887 | 8/7.8 | 850

1625 | 973 | 964 | 960 | 950 | 934 | 923 | 915 | 904 | 896 | 887 | 86.0

165 | 985 | 975 | 971 | 961 | 945 | 933 | 925 | 914 | 906 | 89.7 | 87.0

1675 | 996 | 986 | 982 | 971 | 956 | 943 | 935 | 924 | 916 | 90.7 | 87.9

17 100.7 | 998 | 993 | 982 | 966 | 954 | 945 | 933 | 926 | 91.7 | 889

17.25 | 1019 | 100.9 | 1004 | 993 | 976 | 964 | 955 | 943 | 935 | 926 | 89.9

175 | 103.0 | 1020 | 1015 | 1004 | 98.7 | 974 | 965 | 953 | 945 | 936 | 90.9

17.75 | 104.2 | 103.1 | 102.6 | 101.4 | 998 | 985 | 975 | 963 | 955 | 946 | 918

18 105.3 | 104.2 | 103.7 | 1025 | 100.7 | 995 | 985 | 972 | 964 | 955 | 928

18.25 | 106.4 | 105.3 | 104.8 | 103.6 | 1019 | 1005 | 995 | 982 | 974 | 965 | 938

185 | 107.6 | 106.4 | 1059 | 104.7 | 103.0 | 101.5 | 1005 | 99.2 | 984 | 975 | 948

18.75 | 108.7 | 107.6 | 107.0 | 105.7 | 104.0 | 102.5 | 101.5 | 100.2 | 993 | 984 | 95.7

19 109.8 | 108.7 | 108.1 | 106.8 | 105.0 | 103.6 | 102.5 | 101.2 | 100.3 | 994 | 96.7
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PART NO

REV
DATE

: LF227MAL-0001
- 10
: 2025-04

19.25

111.0

109.8

109.1

107.9

106.1

104.6

103.5

102.2

101.3

1004 | 97.7

19.5

112.0

110.9

110.2

109.0

107.2

105.6

104.5

103.1

102.2

101.3 | 98.7

19.75

113.1

112.0

111.3

110.0

108.2

106.7

105.5

104.1

103.2

102.3 | 99.6

20

114.2

113.0

112.3

111.1

109.3

107.7

106.5

105.1

104.2

103.3 | 100.6

20.25

115.2

114.1

113.4

112.1

110.3

108.7

107.5

106.1

105.1

104.2 | 101.6

20.5

116.3

115.1

114.4

113.1

111.3

109.7

108.5

107.1

106.1

105.2 | 102.5

20.75

117.4

116.1

115.4

114.2

112.3

110.7

109.5

108.1

107.1

106.2 | 103.5

21

118.4

117.2

116.4

115.2

113.3

111.7

110.5

109.0

108.0

107.1 | 104.5

21.25

119.5

118.3

1174

116.2

114.3

112.7

111.5

110.0

109.0

108.1 | 105.5

215

120.6

119.3

118.4

1171

115.3

113.6

112.4

111.0

110.0

109.1 | 106.4

21.75

121.7

120.4

1195

118.2

116.3

114.6

1134

111.9

110.9

110.0 | 107.4

22

122.7

121.4

120.5

119.2

117.3

115.6

114.4

112.9

111.9

111.0 | 108.4

22.25

123.8

122.5

121.5

120.2

118.3

116.6

115.3

113.8

112.8

111.9 | 109.4

22.5

124.9

123.5

122.5

121.2

119.3

117.6

116.3

114.8

113.7

112.8 | 110.3

22.75

126.0

124.6

123.6

122.2

120.3

118.5

117.2

115.8

114.6

113.7 | 111.3

23

127.1

125.6

124.6

123.2

121.3

119.5

118.2

116.7

115.5

1146 | 112.2

23.25

128.1

126.7

125.6

124.2

122.3

120.5

119.2

117.6

116.5

1156 | 113.1

23.5

129.2

127.7

126.6

125.2

123.3

121.5

120.1

118.6

117.4

116.5 | 114.1

23.75

130.3

128.7

127.6

126.3

124.3

122.5

121.1

1195

118.3

117.4 | 115.0

24

131.3

129.8

128.6

127.3

125.3

123.4

122.0

120.5

119.3

118.4 | 115.9

24.25

132.4

130.8

129.7

128.3

126.3

124.4

123.0

121.4

120.2

119.3 | 116.9

24.5

133.5

131.9

130.7

129.3

127.3

125.4

124.0

122.3

121.1

120.2 | 117.8

24.75

134.5

133.0

131.7

130.3

128.2

126.4

124.9

123.3

122.0

121.1 | 118.7

25

135.6

134.0

132.7

131.3

129.2

127.4

125.9

124.2

122.9

122.0 | 119.7

25.25

136.7

135.1

133.8

132.3

130.2

128.3

126.8

125.1

123.9

123.0 | 120.6

255

137.8

136.1

134.8

133.3

131.2

129.3

127.8

126.1

124.8

1239 | 121.6

25.75

138.8

137.1

135.8

134.3

132.3

130.3

128.8

127.0

125.7

124.8 | 122.5

26

139.9

138.2

136.8

135.3

133.2

131.3

129.7

128.0

126.7

1258 | 1234

26.25

141.0

139.2

137.8

136.3

134.2

132.3

130.7

128.9

127.6

126.7 | 1244

26.5

142.1

140.3

138.8

137.3

135.2

133.2

131.6

129.9

128.5

1276 | 125.3

26.75

143.2

141.4

139.9

138.3

136.2

134.2

132.6

130.8

129.4

1285 | 126.2

27

144.2

142.4

140.9

139.4

137.2

135.2

133.5

131.8

130.3

129.4 | 127.2

27.25

145.3

143.4

141.9

140.4

138.2

136.2

134.5

132.7

131.3

1304 | 128.1

27.5

146.4

1445

142.9

1414

139.2

137.1

135.5

133.6

132.2

131.3 | 129.0

27.75

147.4

1455

144.0

142.4

140.2

138.1

136.4

134.6

133.1

132.2 | 130.0

28

148.5

146.6

145.0

143.4

141.2

139.1

137.4

135.5

134.0

133.1 | 130.9

28.25

149.5

147.7

146.0

144.4

142.2

140.1

138.3

136.5

135.0

134.1 | 1319

28.5

148.7

147.0

145.4

143.2

141.1

139.3

137.4

135.9

135.0 | 132.8

28.75

148.1

146.4

144.2

142.0

140.3

138.3

136.8

135.9 | 133.7

29

149.0

147.4

145.2

143.0

141.2

139.3

137.7

136.8 | 134.7
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29.25 150.1 | 1484 | 146.2 | 144.0 | 142.2 | 140.2 | 138.2 | 137.3 | 135.6
29.5 147.2 | 1450 | 143.2 | 141.2 | 139.6 | 138.7 | 136.5
29.75 148.2 | 146.0 | 144.1 | 142.1 | 140.5 | 139.6 | 137.5
30 149.2 | 1469 | 1451 | 1431 | 141.4 | 140.5 | 1384
30.25 150.2 | 1479 | 146.1 | 1440 | 1423 | 1414 | 139.3
30.5 148.9 | 147.0 | 1450 | 143.3 | 1424 | 140.3
30.75 149.9 | 148.0 | 1459 | 1442 | 143.3 | 141.2
31 1489 | 146.8 | 1451 | 1442 | 1421
31.25 1499 | 1478 | 146.1 | 1452 | 1421
315 148.8 | 147.0 | 146.1 | 1431
31.75 1479 | 147.0 | 1440
32 148.8 | 1479 | 1450
32.25 148.8 | 145.9
32.5 146.8
32.75 147.8
33 148.8
33.25 149.8
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PART NO

REV
DATE

: LF227MAL-0001

- 10
: 2025-04

LIFECO-HFC227 HFC-227ea Liquid Level Chart - 180L

(in) Temperature(°C) / Weight of Agent (kg)
0 5 10 15 20 25 30 35 40 45 50
2.5 86.6 | 85.9
275 | 877 | 8.1 | 865 | 8.0 | 852
3 889 | 882 | 876 | 871 | 863 | 86.2
325 | 900 | 894 | 887 | 831 | 874 | 87.2
35 911 | 905 | 898 | 89.2 | 885 | 882 | 87.0 | 86.3
375 | 923 | 915 | 909 | 903 | 895 | 893 | 830 | 873
4 934 | 927 | 920 | 914 | 90.6 | 90.3 | 89.0 | 883
425 | 945 | 938 | 931 | 925 | 91.7 | 914 | 90.1 | 89.3
4.5 95.7 | 949 | 943 | 936 | 927 | 924 | 911 | 90.3
475 | 968 | 961 | 954 | 947 | 938 | 935 | 921 | 913 | 893 | 835 | 86.6
5 980 | 972 | 964 | 958 | 949 | 945 | 931 | 923 | 903 | 895 | 876
525 | 99.1 | 983 | 975 | 968 | 96.0 | 955 | 941 | 933 | 913 | 905 | 886
55 | 1002 | 994 | 986 | 979 | 970 | 966 | 952 | 943 | 923 | 915 | 89.2
575 | 101.4 | 1006 | 99.8 | 99.1 | 981 | 976 | 962 | 953 | 932 | 925 | 90.1
6 102.6 | 101.7 | 1009 | 100.1 | 99.2 | 98.7 | 972 | 963 | 942 | 934 | 910
6.25 | 103.7 | 102.8 | 1020 | 101.2 | 100.3 | 99.7 | 983 | 97.3 | 952 | 944 | 919
6.5 | 1048 | 1039 | 103.1 | 102.3 | 101.3 | 100.8 | 993 | 983 | 96.2 | 954 | 929
6.75 | 106.0 | 105.0 | 104.1 | 103.3 | 102.4 | 101.8 | 100.3 | 993 | 972 | 964 | 938
7 107.1 | 106.1 | 105.2 | 1044 | 1035 | 102.8 | 101.3 | 100.3 | 981 | 973 | 94.8
7.25 | 108.3 | 107.3 | 106.4 | 1056 | 104.6 | 1039 | 1024 | 101.3 | 99.1 | 983 | 958
75 | 1094 | 1084 | 1075 | 106.6 | 105.6 | 104.9 | 103.4 | 1023 | 100.1 | 99.3 | 96.7
7.75 | 1105 | 109.5 | 108.6 | 107.7 | 106.7 | 106.0 | 104.4 | 103.3 | 101.1 | 100.3 | 97.7
8 111.7 | 110.6 | 109.7 | 108.8 | 107.8 | 107.1 | 1055 | 104.3 | 102.1 | 101.3 | 98.6
825 | 1128 | 111.7 | 110.8 | 109.9 | 108.8 | 108.1 | 106.5 | 105.3 | 103.0 | 102.2 | 99.6
85 114.0 | 1129 | 1119 | 111.0 | 1099 | 109.1 | 107.5 | 106.3 | 104.0 | 103.2 | 100.6
8.75 | 115.1 | 1140 | 113.0 | 1121 | 1110 | 110.2 | 1086 | 107.3 | 105.0 | 104.2 | 1015
9 116.3 | 1152 | 1141 | 1132 | 1121 | 111.2 | 109.5 | 108.2 | 106.0 | 105.1 | 1025
925 | 1174 | 1163 | 1152 | 1143 | 1131 | 112.2 | 110.6 | 109.2 | 107.0 | 106.2 | 103.4
95 | 1185 | 1174 | 116.3 | 1154 | 1142 | 1133 | 111.6 | 110.2 | 1079 | 107.1 | 1044
9.75 | 119.7 | 1185 | 1174 | 1165 | 1153 | 1144 | 1126 | 111.2 | 108.9 | 108.1 | 105.3
10 120.8 | 1196 | 1186 | 1176 | 116.4 | 1154 | 1136 | 112.2 | 109.9 | 109.1 | 106.3
10.25 | 1220 | 120.7 | 119.7 | 118.7 | 1174 | 1165 | 1147 | 113.2 | 110.9 | 110.1 | 107.3
105 | 1231 | 1219 | 120.8 | 1198 | 1185 | 1175 | 1157 | 1142 | 107.4 | 106.6 | 108.2
10.75 | 124.3 | 1230 | 121.8 | 120.8 | 119.6 | 1185 | 116.7 | 115.2 | 1129 | 1121 | 109.2
11 1254 | 124.1 | 1229 | 1219 | 120.7 | 119.6 | 117.8 | 116.2 | 113.8 | 113.0 | 110.1
11.25 | 1265 | 125.2 | 1240 | 123.0 | 121.8 | 120.6 | 1188 | 117.2 | 1148 | 1140 | 1111
115 | 127.7 | 1264 | 1252 | 1241 | 1228 | 121.6 | 1198 | 1182 | 1158 | 115.0 | 112.0
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11.75

128.8

127.5

126.3

125.2

123.9

122.7

120.8

119.2

116.8

116.0

113.0

12

130.0

128.6

127.4

126.3

125.0

123.8

121.9

120.2

117.7

116.9

114.0

12.25

131.1

129.7

128.5

127.3

126.0

124.7

122.9

121.2

118.7

117.9

114.9

125

132.2

130.8

129.5

128.4

127.1

125.8

123.9

122.2

119.7

118.9

115.9

12.75

133.4

131.9

130.6

129.5

128.2

126.9

125.0

123.2

120.7

119.9

116.8

13

134.5

133.1

131.8

130.6

129.2

127.9

126.0

124.2

121.7

120.9

117.8

13.25

135.7

134.2

132.9

131.7

130.3

129.0

127.0

125.2

122.6

121.8

118.8

135

136.8

1354

134.0

132.8

131.4

130.0

128.1

126.2

123.6

122.8

119.8

13.75

137.9

136.4

135.1

133.9

132.5

131.0

129.1

127.2

124.6

123.8

120.7

14

138.9

137.5

136.1

134.9

1335

132.1

130.1

128.2

125.6

124.8

121.7

14.25

140.0

138.6

137.2

136.0

134.6

133.1

131.1

129.2

126.6

125.8

122.6

14.5

141.1

139.6

138.3

137.0

135.7

134.1

132.1

130.2

127.5

126.7

123.6

14.75

142.1

140.7

139.4

138.1

136.8

135.2

133.2

131.2

128.5

127.7

124.5

15

143.2

141.7

140.4

139.2

137.8

136.2

134.2

132.2

129.5

128.7

125.5

15.25

144.2

142.8

141.4

140.2

138.8

137.2

135.2

133.2

130.5

129.7

126.5

155

145.3

143.8

142.5

1411

139.7

138.2

136.1

134.2

131.5

130.7

127.4

15.75

146.4

144.9

143.5

142.1

140.7

139.2

137.1

135.1

132.5

131.7

128.4

16

147.4

145.9

144.5

143.1

141.7

140.2

138.1

136.1

1334

132.6

129.3

16.25

148.5

147.0

1455

1441

142.7

1411

139.1

137.1

134.4

133.6

130.3

16.5

149.5

148.0

146.6

145.1

143.7

142.1

140.0

138.0

135.4

134.6

131.2

16.75

150.6

149.1

147.6

146.1

144.7

143.0

141.0

139.0

136.4

135.6

132.2

17

151.7

150.1

148.6

147.1

145.7

144.0

142.0

139.9

137.3

136.5

133.2

17.25

152.7

151.2

149.6

148.1

146.7

145.0

142.9

140.8

138.2

137.4

134.1

175

153.8

152.2

150.6

149.1

147.7

146.0

143.9

141.8

139.1

138.3

135.1

17.75

154.9

153.3

151.7

150.1

148.6

146.9

144.8

142.7

140.1

139.3

136.0

18

155.9

154.3

152.7

151.0

149.6

147.9

145.8

143.6

141.0

140.2

137.0

18.25

157.0

1554

153.7

152.1

150.6

148.8

146.7

144.5

141.9

141.1

137.9

185

158.0

156.4

154.7

153.1

151.6

149.8

147.7

145.5

142.8

142.0

138.8

18.75

159.1

157.5

155.8

154.0

152.6

150.7

148.6

146.4

143.7

142.9

139.8

19

160.2

158.6

156.8

155.1

153.5

151.7

149.6

147.4

144.6

143.8

140.7

19.25

161.2

159.6

157.8

156.0

154.5

152.7

150.6

148.3

145.5

144.7

141.6

195

162.2

160.6

158.7

157.0

155.5

153.7

151.5

149.2

146.5

145.7

142.5

19.75

163.3

161.7

159.8

158.1

156.5

154.6

152.5

150.2

147.4

146.6

143.4

20

164.4

162.7

160.9

159.0

157.5

155.6

153.4

151.1

148.3

147.5

1444

20.25

165.5

163.8

161.9

160.1

158.5

156.5

1544

152.0

149.2

148.4

145.3

20.5

166.5

164.8

162.9

161.0

159.5

157.5

155.3

152.9

150.1

149.3

146.2

20.75

167.6

165.9

163.9

162.0

160.5

158.5

156.3

153.9

151.1

150.3

147.1

21

168.6

167.0

165.0

163.0

161.4

159.5

157.2

154.8

152.0

151.2

148.0

21.25

169.7

168.0

166.0

164.0

162.4

160.4

158.2

155.7

152.9

152.1

149.0

21.5

170.8

169.0

167.0

165.0

163.4

161.4

159.1

156.6

153.8

153.0

149.9
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21.75 | 171.8 | 170.1 | 168.0 | 166.0 | 164.4 | 162.4 | 160.1 | 157.6 | 154.7 | 153.9 | 150.8

22 1729 | 171.1 | 169.0 | 167.0 | 1654 | 163.3 | 161.0 | 158.,5 | 155.7 | 154.9 | 151.7
2225 | 1739 | 1722 | 170.1 | 168.0 | 166.4 | 164.3 | 162.0 | 159.5 | 156.6 | 155.8 | 152.7
225 | 1750 | 1733 | 1711 | 169.0 | 167.4 | 165.3 | 162.9 | 160.4 | 157.5 | 156.7 | 153.6
22.75 | 176.0 | 1743 | 1721 | 170.0 | 1684 | 166.2 | 163.9 | 161.3 | 1584 | 157.6 | 154.5

23 1771 | 1754 | 1731 | 1710 | 1694 | 167.2 | 164.8 | 162.2 | 159.3 | 1585 | 155.4
2325 | 1782 | 1764 | 1742 | 1720 | 1/0.3 | 168.2 | 165.8 | 163.2 | 160.2 | 1594 | 156.3
235 | 1793 | 1775 | 1752 | 173.0 | 171.3 | 169.1 | 166.7 | 164.1 | 161.1 | 160.3 | 157.3
23.75 | 180.3 | 1785 | 176.2 | 1740 | 1723 | 170.1 | 167.7 | 165.0 | 162.0 | 161.2 | 158.2

24 181.3 | 1795 | 177.2 | 1749 | 173.3 | 171.1 | 168.6 | 165.9 | 163.0 | 162.2 | 159.1
2425 | 1824 | 1806 | 1783 | 176.0 | 1743 | 172.1 | 169.6 | 166.9 | 163.9 | 163.1 | 160.1
245 | 1835 | 1817 | 1793 | 1769 | 1753 | 1/3.0 | 170.6 | 1679 | 1648 | 164.0 | 161.0
24.75 | 184.6 | 182.7 | 180.3 | 178.0 | 17/6.3 | 174.0 | 1715 | 168.8 | 165.7 | 164.9 | 161.9

25 185.6 | 183.7 | 181.3 | 1/89 | 177.3 | 1750 | 1725 | 169.7 | 166.6 | 165.8 | 162.8
25.25 1823 | 1799 | 1783 | 1759 | 1734 | 1/0.6 | 167.5 | 166.7 | 163.7
255 1834 | 1809 | 179.2 | 1769 | 1744 | 1716 | 168.5 | 167.7 | 164.6
25.75 1844 | 1819 | 180.2 | 177.8 | 1753 | 1725 | 169.4 | 168.6 | 165.6

26 181.2 | 1788 | 176.3 | 173.4 | 170.3 | 169.5 | 166.5
26.25 182.2 | 1798 | 177.2 | 1743 | 171.2 | 1704 | 167.4
26.5 183.2 | 180.8 | 1782 | 1753 | 1722 | 1714 | 168.4
26.75 1842 | 181.7 | 179.1 | 176.2 | 173.1 | 1723 | 169.3

27 185.2 | 182.7 | 180.1 | 177.1 | 1740 | 173.2 | 170.2
27.25 181.0 | 1781 | 1749 | 1741 | 1711
275 181.9 | 179.0 | 175.8 | 175.0 | 172.0
27.75 1829 | 1799 | 176.7 | 175.9 | 173.0

28 183.8 | 1809 | 177.6 | 176.8 | 173.9
28.25 184.8 | 181.8 | 1785 | 177.7 | 174.8
28.5 185.7 | 182.7 | 179.5 | 178.7 | 175.8
28.75 180.4 | 1796 | 176.7

29 181.3 | 180.5 | 177.6
29.25 182.2 | 1814 | 1785
29.5 179.4
29.75 180.3

30 181.3
30.25 182.2
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LIFECO-HFC227 HFC-227ea Liquid Level Chart - 270L

(in) Temperature(°C) / Weight of Agent (kg)
' 0 5 10 15 20 25 30 35 40 45 50
025 | 121.0 | 120.6
05 | 1236 | 1232 | 1225 | 1219 | 1205
0.75 | 126.1 | 125.7 | 125.0 | 124.4 | 123.0 | 120.9
1 128.7 | 1283 | 1276 | 127.0 | 1256 | 1235 | 121.6
125 | 131.3 | 130.9 | 130.2 | 129.6 | 1282 | 126.1 | 1242 | 122.2 | 120.6
15 | 1338 | 1334 | 132.7 | 1321 | 130.8 | 128.7 | 126.8 | 124.8 | 1232 | 122.2 | 1209
1.75 | 1364 | 136.0 | 13563 | 134.7 | 1334 | 131.3 | 1294 | 1274 | 1258 | 124.8 | 1235
2 138.9 | 1385 | 137.8 | 137.2 | 1359 | 1338 | 1319 | 129.9 | 1283 | 127.3 | 126.0
225 | 1415 | 141.1 | 1404 | 1398 | 1385 | 1364 | 1345 | 1325 | 1309 | 1299 | 128.6
25 | 1440 | 1436 | 1429 | 1423 | 141.1 | 139.0 | 137.1 | 1351 | 1335 | 1325 | 131.2
275 | 146.6 | 146.2 | 1455 | 1449 | 143.7 | 141.6 | 139.7 | 137.7 | 136.1 | 135.1 | 133.8
3 149.2 | 1488 | 1481 | 1475 | 1463 | 144.2 | 1423 | 140.3 | 138.7 | 137.7 | 136.4
325 | 151.7 | 151.3 | 150.6 | 150.0 | 148.8 | 146.7 | 144.8 | 1428 | 141.2 | 140.2 | 1389
35 | 1543 | 1539 | 1532 | 152.6 | 151.4 | 1493 | 1474 | 1454 | 1438 | 1428 | 1415
375 | 156.8 | 156.4 | 155.7 | 155.1 | 154.0 | 151.9 | 150.0 | 148.0 | 1464 | 1454 | 1441
4 159.4 | 159.0 | 158.3 | 157.7 | 156.6 | 154.5 | 152.6 | 150.6 | 149.0 | 148.0 | 146.7
425 | 1619 | 1615 | 160.8 | 160.2 | 159.2 | 157.1 | 155.2 | 153.2 | 151.6 | 150.6 | 149.3
45 | 1645 | 1641 | 1634 | 1628 | 161.7 | 159.6 | 157.7 | 155.7 | 154.1 | 153.1 | 151.8
475 | 167.1 | 166.7 | 166.0 | 1654 | 164.3 | 162.2 | 160.3 | 158.3 | 156.7 | 155.7 | 154.4
5 169.6 | 169.2 | 1685 | 167.9 | 1669 | 164.8 | 1629 | 160.9 | 159.3 | 158.3 | 157.0
525 | 1722 | 171.8 | 171.1 | 1705 | 169.5 | 167.4 | 1655 | 1635 | 161.9 | 160.9 | 159.6
55 | 1747 | 1743 | 1736 | 173.0 | 172.1 | 170.0 | 168.1 | 166.1 | 1645 | 1635 | 162.2
575 | 177.3 | 1769 | 176.2 | 175.6 | 174.6 | 1725 | 170.6 | 168.6 | 167.0 | 166.0 | 164.7
6 179.8 | 1794 | 178.7 | 1781 | 1775 | 1752 | 173.3 | 171.3 | 169.7 | 170.5 | 169.1
6.25 | 1824 | 1819 | 181.2 | 1805 | 1798 | 1775 | 175.6 | 173.6 | 1720 | 1725 | 171.2
65 | 1845|1844 | 1836 | 1829 | 1822 | 1799 | 1779 | 1759 | 1742 | 1745 | 1734
6.75 | 1875 | 1869 | 186.1 | 1853 | 1845 | 182.2 | 180.2 | 1782 | 1765 | 1765 | 1755
7 191.1 | 1904 | 189.6 | 188.7 | 1879 | 1845 | 1825 | 1804 | 178.7 | 1785 | 177.7
725 | 1937 | 1929 | 192.0 | 191.1 | 190.2 | 186.4 | 184.8 | 182.7 | 181.0 | 180.5 | 179.8
75 | 1962 | 1955 | 1945 | 1935 | 192.6 | 1888 | 187.1 | 185.0 | 183.2 | 1825 | 182.0
775 | 1988 | 198.0 | 1969 | 1959 | 1949 | 191.1 | 189.4 | 187.3 | 1855 | 1845 | 184.1
8 201.3 | 200.5 | 1994 | 1983 | 197.3 | 1934 | 191.7 | 189.6 | 187.8 | 186.8 | 186.3
825 | 2039 | 203.0 | 201.9 | 200.7 | 199.6 | 195.7 | 194.0 | 191.8 | 190.0 | 189.0 | 188.4
85 | 2065 | 2055 | 2043 | 203.1 | 202.0 | 198.1 | 196.3 | 194.1 | 192.3 | 191.3 | 190.6
875 | 209.0 | 208.0 | 206.8 | 205.6 | 204.3 | 200.4 | 198.6 | 196.4 | 1945 | 1935 | 192.7
9 2115 | 210.5 | 209.2 | 208.0 | 206.6 | 202.7 | 2009 | 198.7 | 196.8 | 195.8 | 194.9
925 | 214.1 | 213.0 | 211.7 | 210.4 | 209.0 | 205.0 | 203.2 | 200.9 | 199.0 | 198.0 | 197.0
95 | 216.7 | 2155 | 2142 | 2128 | 2114 | 207.3 | 2055 | 203.2 | 201.3 | 200.3 | 199.2
975 | 219.2 | 2181 | 216.6 | 215.2 | 213.7 | 209.7 | 207.8 | 205.5 | 203.5 | 2025 | 201.3
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10

221.8

220.6

219.1

217.6

216.0

212.0

210.1

207.8

205.7

204.7

203.5

10.25

224.3

2231

221.5

220.0

2184

214.3

2124

210.0

208.0

207.0

205.6

10.5

226.9

225.6

224.0

2224

220.7

216.6

214.7

212.3

210.3

209.3

207.8

10.75

229.5

228.1

226.4

224.8

223.1

218.9

217.0

214.6

2125

2115

209.9

11

232.0

230.6

228.9

227.1

2254

221.3

219.3

216.9

214.8

213.8

2121

11.25

234.6

233.1

231.4

229.5

221.8

223.6

221.6

219.1

217.0

216.0

214.2

11.5

237.1

235.7

233.8

231.9

230.1

225.9

223.9

2214

219.3

218.3

216.4

11.75

239.7

238.2

236.3

2344

232.5

228.2

226.2

223.7

221.5

220.5

218.5

12

242.2

240.7

238.7

236.8

234.8

230.6

228.5

226.0

223.8

222.8

220.7

12.25

244.8

243.2

241.2

239.2

237.2

232.9

230.8

228.2

226.0

225.0

222.8

12.5

247.4

245.7

243.6

241.6

239.5

235.2

233.1

230.5

228.3

227.3

225.0

12.75

249.9

248.2

246.1

244.0

241.9

237.5

2354

232.8

230.5

229.5

227.1

13

252.5

250.7

248.5

246.4

244.2

239.9

237.7

235.1

232.8

231.8

229.3

13.25

255.0

253.3

251.0

248.8

246.6

242.2

239.9

237.3

235.0

234.0

231.4

13.5

257.6

255.8

253.5

251.2

248.9

244.5

242.3

239.6

237.3

236.3

233.6

13.75

260.2

258.3

255.9

253.6

251.3

246.8

244.6

241.9

239.5

238.5

235.7

14

262.7

260.8

258.4

256.0

253.6

249.1

246.9

244.2

241.8

240.8

237.9

14.25

265.2

263.3

260.8

258.4

255.9

251.5

249.2

246.5

244.0

243.0

240.0

14.5

267.8

265.8

263.3

260.8

258.3

253.8

251.5

248.7

246.3

245.3

242.2

14.75

2704

268.3

265.8

263.2

260.7

256.1

253.8

251.0

248.6

247.6

244.3

15

272.9

270.8

268.2

265.6

263.0

258.4

256.0

253.3

250.8

249.8

246.5

15.25

2734

270.7

268.0

265.3

260.8

258.4

255.5

253.0

252.0

248.6

15.5

2731

2704

267.7

263.1

260.7

257.8

255.3

254.3

250.8

15.75

272.8

270.0

265.4

262.9

260.1

257.5

256.5

252.9

16

2724

267.7

265.3

262.4

259.8

258.8

255.1

16.25

270.0

267.6

264.6

262.1

261.1

257.2

16.5

272.4

269.9

266.9

264.3

263.3

259.4

16.75

2721

269.2

266.6

265.6

261.5

17

2715

268.8

267.8

263.7

17.25

273.8

271.0

270.0

265.8

17.5

273.3

272.3

268.0

17.75

274.5

270.1

18

272.3

18.25

274.4
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LIFECO-HFC227 HFC-227ea Liquid Level Chart - 369L

(in) Temperature(°C) / Weight of Agent (kg)
0 5 10 15 20 25 30| 350 40.0 45.0 50.0
6|179.8|179.4|178.7|178.1| 1775|1752 | 173.3 171.3| 169.7 170.5 | 169.1
6.25| 182.4(181.9|181.2 | 180.5| 179.8| 1775 | 175.6 1736 | 172.0 1725 |171.2
6.5|184.5|184.4|183.6| 1829|1822 | 179.9| 1779 1759 | 174.2 1745 | 1734
6.75| 187.5| 186.9 | 186.1 | 185.3 | 184.5 | 182.2 | 180.2 178.2 176.5 176.5 | 1755
71191.1|190.4 | 189.6 | 188.7 | 187.9 | 184.5 | 182.5 180.4 178.7 1785 | 177.7
7.25[193.7(1929|192.0| 191.1 | 190.2 | 186.4 | 184.8 182.7 181.0 180.5| 179.8
7.5]196.2 | 1955 | 194.5| 193.5| 192.6 | 188.8 | 187.1 185.0 183.2 182.5| 182.0
7.75]198.8|198.0|196.9 | 1959|1949 |191.1 | 1894 187.3 185.5 184.5 | 184.1
8(201.3|200.5|199.4 | 198.3 | 197.3|193.4 | 191.7 189.6 187.8 186.8 | 186.3
8.25|203.9| 203.0 | 201.9 | 200.7 | 199.6 | 195.7 | 194.0 191.8 190.0 189.0 | 188.4
8.5|206.5 | 205.5| 204.3 | 203.1 | 202.0 | 198.1 | 196.3 194.1 192.3 191.3 | 190.6
8.75 | 209.0 | 208.0 | 206.8 | 205.6 | 204.3 | 200.4 | 198.6 196.4 194.5 193.5| 192.7
912115 210.5| 209.2 | 208.0 | 206.6 | 202.7 | 200.9 198.7 196.8 195.8 | 194.9
9.25|214.1 | 213.0| 211.7 | 210.4 | 209.0 | 205.0 | 203.2 200.9 199.0 198.0 | 197.0
95]216.7 | 2155 | 214.2 | 212.8 | 211.4 | 207.3 | 205.5 203.2 201.3 200.3 | 199.2
9.75]219.2 | 218.1 | 216.6 | 215.2 | 213.7 | 209.7 | 207.8 205.5 203.5 202.5| 2013
10| 221.8|220.6 | 219.1 | 217.6 | 216.0 | 212.0 | 210.1 207.8 205.7 204.7 | 203.5
10.25 | 224.3 | 223.1 | 221.5 | 220.0 | 218.4 | 214.3 | 2124 210.0 208.0 207.0 | 205.6
10.5| 226.9 | 225.6 | 224.0 | 222.4 | 220.7 | 216.6 | 214.7 212.3 210.3 209.3 | 207.8
10.75| 229.5| 228.1 | 226.4 | 224.8 | 223.1 | 218.9 | 217.0 214.6 212.5 211.5 | 209.9
11| 232.0 | 230.6 | 228.9 | 227.1 | 225.4 | 221.3 | 219.3 216.9 214.8 213.8 | 212.1
11.25| 234.6 | 233.1 | 231.4 | 229.5 | 227.8 | 223.6 | 221.6 219.1 217.0 216.0 | 214.2
11.5]237.1 | 235.7 | 233.8 | 231.9 | 230.1 | 225.9 | 223.9 221.4 219.3 218.3 | 216.4
11.75 | 239.7 | 238.2 | 236.3 | 234.4 | 232.5| 228.2 | 226.2 223.7 221.5 220.5| 2185
12 | 242.2 | 240.7 | 238.7 | 236.8 | 234.8 | 230.6 | 228.5 226.0 223.8 222.8 | 220.7
12.25 | 244.8 | 243.2 | 241.2 | 239.2 | 237.2 | 232.9 | 230.8 228.2 226.0 225.0 | 222.8
12.5|247.4 | 245.7 | 243.6 | 241.6 | 239.5 | 235.2 | 233.1 230.5 228.3 227.3 | 225.0
12.75| 249.9 | 248.2 | 246.1 | 244.0 | 241.9 | 237.5 | 235.4 232.8 230.5 229.5 | 227.1
13| 252.5 | 250.7 | 248.5 | 246.4 | 244.2 | 239.9 | 237.7 235.1 232.8 231.8 | 229.3
13.25| 255.0 | 253.3 | 251.0 | 248.8 | 246.6 | 242.2 | 239.9 237.3 235.0 234.0 | 231.4
13.5| 257.6 | 255.8 | 253.5 | 251.2 | 248.9 | 244.5 | 242.3 239.6 237.3 236.3 | 233.6
13.75 | 260.2 | 258.3 | 255.9 | 253.6 | 251.3 | 246.8 | 244.6 241.9 239.5 238.5 | 235.7
14 | 262.7 | 260.8 | 258.4 | 256.0 | 253.6 | 249.1 | 246.9 244.2 241.8 240.8 | 237.9
14.25 | 265.2 | 263.3 | 260.8 | 258.4 | 255.9 | 251.5 | 249.2 246.5 244.0 243.0 | 240.0
14.5 | 267.8 | 265.8 | 263.3 | 260.8 | 258.3 | 253.8 | 251.5 248.7 246.3 245.3 | 242.2
14.75 | 270.4 | 268.3 | 265.8 | 263.2 | 260.7 | 256.1 | 253.8 251.0 248.6 247.6 | 244.3
15| 272.9 | 270.8 | 268.2 | 265.6 | 263.0 | 258.4 | 256.0 253.3 250.8 249.8 | 246.5
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1525|2755 | 273.4 | 270.7 | 268.0 | 265.3 | 260.8 | 258.4 255.5 253.0 252.0 | 248.6
155|278.0 | 2758 | 273.1 | 2704 | 267.7 | 263.1 | 260.7 257.8 255.3 254.3 | 250.8
15.75 | 280.6 | 278.4 | 27/5.6 | 272.8 | 27/0.0 | 265.4 | 262.9 260.1 257.5 256.5 | 252.9
16| 283.1 | 280.9 | 278.0 | 27/5.2 | 272.4 | 267.7 | 265.3 262.4 259.8 258.8 | 255.1
16.25 | 285.7 | 283.4 | 280.5| 277.6 | 274.7 | 270.0 | 267.6 264.6 262.1 261.1 | 257.2
16.5 | 288.3 | 285.9 | 283.0 | 280.0 | 277.1 | 272.4 | 269.9 266.9 264.3 263.3 | 259.4
16.75| 290.8 | 288.4 | 285.4 | 282.4 | 279.5 | 274.7 | 272.1 269.2 266.6 265.6 | 261.5
1712934 | 291.0 | 2879 | 284.8 | 281.7 | 277.0 | 274.5 2715 268.8 267.8 | 263.7
17.25]295.9 | 2934 | 290.3 | 287.2 | 284.1 | 279.3 | 276.8 273.8 271.0 270.0 | 265.8
175 298.3 | 295.8 | 292.7 | 289.6 | 286.5 | 281.7 | 279.0 276.0 273.3 272.3 | 268.0
17.75 ] 300.8 | 298.3 | 295.1 | 291.9 | 288.8 | 284.0 | 281.4 278.3 275.5 2745 270.1
18| 303.2 | 300.7 | 297.5 | 294.3 | 291.1 | 286.3 | 283.7 280.6 2718 276.8 | 272.3
18.25 | 305.7 | 303.1 | 299.9 | 296.7 | 293.5 | 288.6 | 285.9 282.9 280.1 2791|2744
18.5] 308.1 | 305.6 | 302.3 | 299.1 | 295.8 | 291.0 | 288.2 285.1 282.3 281.3 | 276.6
18.75| 310.6 | 308.0 | 304.7 | 301.4 | 298.1 | 293.2 | 290.5 287.4 284.6 283.6 | 278.7
19| 313.0 | 310.4 | 307.0 | 303.7 | 300.4 | 295.5 | 292.8 289.6 286.8 285.8 | 280.9
19.25| 3155 312.8 | 309.4 | 306.1 | 302.7 | 297.8 | 295.0 291.8 289.0 288.0 | 283.0
1953179 | 3152 | 311.8 | 308.4 | 305.0 | 300.1 | 297.3 294.1 291.3 290.3 | 285.2
19.75 13204 | 317.6 | 314.2 | 310.7 | 307.2 | 302.3 | 299.5 296.4 293.5 292.5|287.3
20| 322.8 | 320.0 | 316.5 | 313.0 | 309.5 | 304.6 | 301.8 298.6 295.7 294.7 | 289.5
20.25 | 325.3 | 322.4 | 318.9 | 315.3 | 311.8 | 306.9 | 304.1 300.9 298.0 297.0| 291.6
205 327.7 (3249 | 321.3 | 317.7 | 314.1 | 309.1 | 306.3 303.1 300.2 299.2 | 293.8
20.75| 330.2 | 327.3 | 323.6 | 320.0 | 316.4 | 311.4 | 308.6 305.4 302.5 301.5 | 295.9
21| 3326 | 329.7 | 326.0 | 322.3 | 318.7 | 313.6 | 310.7 307.4 304.5 303.5 | 298.1
21.25|335.1 | 332.1 | 328.4 | 324.7 | 321.0 | 315.8 | 312.9 309.5 306.5 305.5 | 300.2
21.5|337.5[ 3345|3308 | 327.0 | 323.2 | 318.1 | 315.1 311.6 308.5 307.5| 302.4
21.75| 340.0 | 336.9 | 333.1 | 329.3 | 325.6 | 320.3 | 317.2 313.7 3105 309.5 | 304.5
22| 342.4 | 339.3 | 3355 | 331.7 | 327.8 | 322.5 | 319.3 315.7 3125 311.5 | 306.7
22.25|344.9 | 341.7 | 337.9 | 334.0 | 330.1 | 324.7 | 321.4 317.8 3144 313.4 | 308.8
2253473 | 344.2 | 340.2 | 336.3 | 332.4 | 326.9 | 323.6 319.9 316.4 3154 | 311.0
22.75 | 349.8 | 346.6 | 342.6 | 338.7 | 334.7 | 329.1 | 325.8 321.9 318.4 317.4 | 313.1
233522 349.0 3450 | 341.0 | 337.0 | 3314 | 327.9 324.0 320.4 319.4 | 315.3
23.25 | 354.7 | 351.4 | 347.4 | 343.3 | 339.2 | 333.6 | 330.0 326.1 322.4 3214 | 3174
23.5|357.1 | 353.9 | 349.7 | 345.6 | 341.6 | 335.8 | 332.1 328.1 324.4 323.4 | 319.6
23.75 | 359.6 | 356.3 | 352.1 | 348.0 | 343.8 | 338.0 | 334.3 330.2 326.4 3254 | 321.7
24 | 362.0 | 358.7 | 354.5 | 350.3 | 346.1 | 340.2 | 336.5 332.3 328.4 327.4 | 323.9
24.25 | 364.5 | 361.1 | 356.8 | 352.6 | 348.4 | 342.4 | 338.6 334.3 330.4 329.4 | 326.0
24.5 | 366.9 | 363.5 | 359.2 | 355.0 | 350.7 | 344.6 | 340.7 336.4 332.4 331.4 | 328.2
24.75 | 369.4 | 365.9 | 361.6 | 357.3 | 353.0 | 346.9 | 342.9 338.5 334.4 333.4 | 330.3
25| 371.8 | 368.3 | 364.0 | 359.6 | 355.3 | 349.1 | 345.0 340.6 336.4 3354 | 332.5
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25.25 | 374.3 | 370.7 | 366.4 | 362.0 | 357.6 | 351.3 | 347.2 342.6 338.4 337.4 | 334.6
25.5 | 376.7 | 373.2 | 368.7 | 364.3 | 359.8 | 353.5 | 349.3 344.7 340.4 339.4 | 336.8
25.75 | 379.2 | 375.6 | 371.1 | 366.6 | 362.2 | 355.7 | 351.5 346.8 342.4 341.4 | 338.9
26| 381.6 | 378.0 | 373.4 | 369.0 | 364.4 | 357.9 | 353.6 348.9 344.4 3434 | 3411
26.25 | 384.1 | 380.4 | 375.8 | 371.3 | 366.7 | 360.2 | 355.7 350.9 346.4 3454 | 343.2
26.5| 386.5 | 382.8 | 378.2 | 373.6 | 369.0 | 362.4 | 357.9 353.0 348.4 347.4 | 3454
26.75 | 389.0 | 385.2 | 380.6 | 375.9 | 371.3 | 364.6 | 360.0 355.1 350.4 349.4 | 347.5
273914 | 387.6 | 383.0 | 378.3 | 373.6 | 366.8 | 362.2 357.1 352.4 351.4 | 349.7
27.25| 393.9 | 390.0 | 385.3 | 380.6 | 375.8 | 369.0 | 364.3 359.2 354.4 353.4 | 351.8
27539743934 | 388.6 | 383.7 | 378.2 | 371.2 | 366.4 361.3 356.4 3554 | 354.0
27.75]399.9 | 395.9 | 391.0 | 386.0 | 380.4 | 373.4 | 368.6 363.3 358.4 357.4 | 356.1
28 |1 402.4 | 398.4 | 393.4 | 388.4 | 382.7 | 37/5.7 | 370.7 365.4 360.4 359.4 | 358.3
28.25 | 404.9 | 400.8 | 395.8 | 390.8 | 385.0 | 377.8 | 372.9 367.4 362.4 361.4 | 360.4
28.5|407.4 | 403.3 | 398.2 | 393.2 | 387.3 | 380.1 | 375.0 369.5 364.4 363.4 | 362.6
28.75 | 409.9 | 405.8 | 400.6 | 395.5| 389.6 | 382.3 | 377.1 371.6 366.2 365.2 | 364.7
2941244082 | 403.1 | 397.9 | 391.9 | 384.5 | 379.3 373.7 368.4 367.4 | 366.9
29.25 405.5 | 400.3 | 394.2 | 386.7 | 381.4 375.7 370.4 369.4 | 369.0
29.5 407.9 | 402.6 | 396.4 | 389.0 | 383.6 377.8 3724 3714 371.0
29.75 410.3 | 405.0 | 398.7 | 391.1 | 385.7 379.9 3744 3734|3729
30 407.4 | 401.0 | 3934 | 387.9 382.0 3764 3754 | 374.8
30.25 409.7 | 403.3 | 395.6 | 390.0 383.8 378.2 377.2 | 376.7
30.5 405.6 | 397.8 | 392.1 386.1 380.3 379.3 | 378.7
30.75 407.9 | 400.0 | 394.3 388.2 382.4 381.4 | 380.6
31 410.2 | 402.2 | 396.5 390.3 384.4 383.4 | 382.5
31.25 400.4 394.8 389.4 388.5 | 384.4
315 402.6 397.0 391.6 390.6 | 386.3
31.75 404.9 399.1 393.7 392.7 | 388.3
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Appendix E - LIFECO-HFC227 System Components and their Part Numbers
Components Description Part Number
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Appendix F — Maintenance Program
Inspecition Fike - Muintenanee of Fire Soppression Sysiems

Sorveep Prowvsde; Prupcei B
Ao

Puschase Onder

BrwilBaticen Mhaate:
Cing

Inspiction Dhe:
Pomends:

Clenn Apent Systoms:

Teleplume:
Fax:

IredaBiation Sie Address:

Aty

Tedaphaona:

hia:

e Ol Roprseniative:

mummrmuEMMnuﬂnumummhmqu-:'mj.ﬂ.:um

widh sowprad i the previous semvice purd
Propery o omitmcior shall prindde fhe roqeined dcsdy prior fo mapociain
RS Fopry MR ey chul? fee snidnieed’ o ferad ol mlleane o pmler afmonmneme

1.1 Drmenison of peotoctod omclassne,

| I i oo ipied by perecr

L3 Winlilicalzm e predecind crafosoe.

14 Penbinctud w expuippad with 1c ckme dusTng spstus Eachrmge

i3 Aoy prosvioushy aoted deficieries ¥ ipaa defects haree been comecied
lvsarr v sl v

© LICHFIELD System: LIFECO-HFC227 Page 108



PART NO : LF227MAL-0001

REV 110
DATE : 2025-04

I tivn File - Wuainienance of Fire 5 TESSi Sysicans
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