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 1 – Introduction   
This manual is written for the fire protection professional that designs, installs and maintains Forman Vehicle Services 
Ltd Indirect Low Pressure Integrated High-Throughput Integrated Bi-Directional System, this system must be designed, 
installed, inspected, tested, maintained and recharged by qualified trained personnel. 

 

Safety Precautions 
The following safety precautions must always be followed: 

- Read and understand this Manual and the other documents referenced herein. 

 

- The valve discharge ports must be sealed with the plugs provided at all times and only removed when the 
system is connected into the discharge pipeline. 

 

- PPE suitable to the local environment should be worn when installing a Forman System. Wear safety glasses 
when working with pressurised cylinders and charging equipment. 

 

- Make sure that Integrated Ball Valve (accessed by removing the top gauge of the cylinder valve) is in the closed 
(horizontal) position, the safety caps have been installed, and the detection tubing has been removed from the 
cylinder valve, before removing the cylinder from the installation and before performing any servicing, leak tests 
or system changing. 

 

- Follow all the safety procedures included on the cylinder labels and within this manual. 

 

- Never assume that a cylinder is empty. Treat all cylinders as if they are fully charged. 

 

Any questions concerning the information contained within this manual should be addressed to: 

Forman Vehicle Services 

2 Ellerbeck Court 

Stokesley Business Park 

Stokesley 

Middlesbrough 

TS9 5PT 

Email: service@formanvehicleservices.com 

Tel: 01642 713530 

Fax: 01642  714255   
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2 – System Overview 
The Forman Indirect Low Pressure Integrated High Throughput Bi-Directional (FILPINTHTBI) Fire Suppression System is 
fully compliant with the new UNECE regulation R107. It is designed for local applications within vehicle engine areas 
using ABC Dry Powder. In addition to the main engine compartment the system can also be extended to cover adjacent 
battery / heater compartments.                                                                                                                                                             
(Other Forman systems are available for the bespoke protection of remote electrical voids and lithium battery areas.) 

The system uses linear heat detection tubing that can detect a fire, or a temperature above that of normal operation. 
The tubing offers detection along its entire length ensuring fast and accurate activation throughout the risk areas. In 
addition to the discharge nozzles the Forman system also uses patented “bi-directional” technology. This means that a 
percentage of the extinguishant is deployed directly from the activation burst hole ensuring that it immediately tackles 
the source of ignition. This unique function provides the ability to protect small or concealed areas without the need for 
additional diffusers. Using high quality ABC Dry Powder, the system is compatible with all potential fire classes including, 
diesel, electrical, Hybrid, Hydrogen and CNG. 

The Forman system is designed to cover all principal risk areas within the engine compartment and the nozzle 
placement ensures that extinguishant is deployed over all identified hazards. The additional benefit of deployment from 
the tubing burst means that all areas are covered even if they were not initially identified as a primary risk. 

The Forman system operates pneumatically and does not require energy from the vehicle to operate. The system is 
supplied with the VMMS (vehicle multi messaging system) that provides the driver with audible indications of the 
system status, as well as notifications of discharge or fault. 

The VMMS also provides the facility to interface directly with the vehicle to achieve isolation of cooling fans and / or 
engine shutdown. 

Each installed system is equipped with detection tubing, discharge piping and nozzles. The pre-designed concept 
minimizes the amount of engineering involved in the application design. When the discharge piping and nozzles are 
installed within the limitations stated in this Manual, no hydraulic calculations are required to determine pressure drop, 
agent flow, or discharge time. 

The hazard being protected can be any size, shape, or volume provided that the hazard being protected is within the 
limitations described in this Manual. When installed, each extinguisher unit is a self-contained unit, meaning that it is 
equipped with its own automatic (non-electric) detection system. This system, when actuated, automatically releases 
the suppression agent into the hazard area. 

These extinguisher units can be combined to protect a larger size hazard, and can be simultaneously actuated or a 
delayed discharge can be incorporated. 

Upon actuation, an optional pressure switch can be used to indicate discharge, shutdown ventilation, close all openings, 
shut-off electrical power, etc. as may be required. 

Dry Powder is stored in a steel cylinder pressurised with nitrogen to 12 bar at 21°C (174psig at 68°F). Each cylinder is 
equipped with a straight dip tube and can only be mounted in a vertical (upright) position. 

Each cylinder is equipped with a plated brass valve, a pressure gauge to monitor cylinder pressure, an integrated 
quarter turn ball valve with pressure gauge to monitor Forman tubing pressure with an optional status indicator module 
(SIMI). The integrated ball valve must be kept in closed position at all times when the cylinder is not in service. 

The system utilizes Forman flexible tubing that is attached to the top of the cylinder valve. This tubing is pressurised 
with nitrogen to maintain the cylinder valve is in the closed position. This tubing acts as a continuous linear thermal 
detector that ruptures to create a diffuser upon direct flame impingement or at high temperatures associated with fire 
conditions. Once the detection tubing is ruptured, the cylinder valve automatically opens, allowing the dry powder to 
flow through the discharge piping and through the Forman tubing, distributing the extinguishing agent through the 
nozzles into the protected area. 
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Forman FILPINTHTBI consists of the following major components: 

1. Cylinder / Valve Assembly 

2. Cylinder Mounting Bracket 

3. Forman detection / actuating / discharge tubing and fittings 

4. Discharge Nozzles 

5. Pressure Switch (Optional) 

6. Discharge piping and Fittings 

 

For a more comprehensive list of technical illustrations and part numbers, please see section 6. 

 

 

 

 

 

ABC Dry Powder Extinguishing Agent 
ABC dry powder has been treated to be water repellent and capable of being fluidized and free flowing so that it can be 
discharged through hoses and piping under the influence of an expellant gas. When discharged, dry powder will drift 
through the air and settle on surrounding surfaces. 

Following a discharge, the exposed areas should be cleaned off within 24 hours. Dry powder can be cleaned up by one 
of the following methods: wiping, vacuuming, blowing off with an airline or pressure washing the exposed areas. In 
some cases, the powder should be scraped off a surface if that surface was hot at the time of discharge. 

For hazard information, decomposition information, and physical properties of ABC Powder please refer to the Material 
Safety Data Sheet included with this manual. 
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3 – System Design and Limitations 

The FILPINTHTBI Fire Suppression System design limitations were established and tested by Firetrace Ltd. The units are 
certified by SP Technical Institute of Sweden. 

These units were subjected to numerous performance tests (as specified in (SPCR 183) to verify their suitability and to 
establish design limitations for : 

1. Hazard Volume 

2. Operating Temperature Range 

3. Nozzle Placement 

4. Nozzle Quantity 

5. Maximum Length / Size of Piping and Number of Fittings 

 

Forman systems are pre-designed to minimise the amount of engineering required when evaluating a design for specific 
application. As long as the discharge piping, nozzles and Forman tubing is installed within the limits prescribed in this 
manual then no further calculations are required for pressure drop, flow rates or, discharge time. When any additional 
limitations to hazard volume, area coverage, maximum height, design concentration, agent quantity, detector 
arrangement, etc, are also met, the system installation can be understood to comply with the design requirements, and 
UNECE R107. Therefore, no discharge tests or concentration measurements should be required. 

 

Storage and Operating Temperatures 
Forman cylinders are designed to be stored and operated at the ambient temperature range of                                                     
-20°C and +60°C (-4°F and -140°F) 

 

System Operating Pressure 
The normal operating pressure for Forman systems is 12 bar at 20°C (174psig at 68°F) 

All Forman systems are designed for an operating temperature range of -20°C to +60°C. Table 1 shows the cylinder 
gauge pressure-temperature relationship based on a charging pressure of 12bar at 20°C. 

 

°C °F bar psig 
-20 -4 10.2 148.2 
-10 14 10.6 154.7 
0 32 11.1 161.1 

10 50 11.5 167.5 
20 68 12 174 
30 86 12.4 180.4 
40 104 12.9 186.9 
50 122 13.3 193.3 
60 140 13.8 199.8 

  

Cylinder Pressure 

Table 1: Cylinder Pressure-Temperature Relationship 
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Nozzle and Discharge Pipe Requirements 

Specially designed High Throughput Powder Diffusers are used with the FILPINTHTBI System, this type of nozzle 
decreases discharge time and increases the spread of dry powder. The baseline engine compartment must be  designed 
using at least 3 nozzles to suit hazard configuration of a 4m³ engine compartment. 

A standard nozzle layout would include nozzles being installed at the top of the engine compartment roof facing 
downwards in a pendant position. One nozzle shall be located above the exhaust manifold in the region where oil is 
most likely to spill. Another nozzle shall be in the region of prominent hazards. 

Each cylinder valve is equipped with 3 discharge ports (DP). All three discharge ports are to be used on the engine 
compartment. 

 

Discharge Piping Specifications 
FILPINTHTBI Systems shall use flexible discharge hoses for the ABC Dry Chemical Distribution System. The following 
tubing shall be used: 

 

 

 

Forman Detection / Actuating / Discharge Tubing 
For the FILPINTHTBI System, the Forman tubing is used as a combination for heat detection, system activation and 
system discharge. 

The detection / actuation / discharge tubing is heat sensitive and in a fire situation is designed to rupture at any point 
along the tube upon direct flame impingement or at high temperatures associated with fire conditions. The Forman 
detection tubing will burst when subjected to temperatures above 120°c (248°F) and form a diffuser where a 
percentage of the Dry Powder will be deployed. 

The maximum length of Forman detection tubing that can be used for FILPINTHTBI Systems is 20 metres. 
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Discharge Piping and Nozzles 
1. It is advised that a risk assessment is carried out to determine appropriate discharge pipework and nozzle 

positioning. 

2. Locate the nozzle(s) placement once the risk assessment has been carried out, ensuring design is within 
limitations and guidelines described in section 3. 

3. Determine the routing of the discharge piping and verify that the pipe length from each discharge port does not 
exceed limitations and guidelines described in section 3. 

4. Remove the safety fittings from the valve discharge ports as required. Secure the male 3/8 BSP fittings into each 
discharge port. 

5. Install the discharge piping and fittings between the cylinder and nozzle(s). Secure pipework with the 
appropriate fittings as required. 

 

 

 

Discharge Line Tees and Angles 
Changes in direction of flow cause separation of expellant gas and dry chemical. To provide proper distribution of dry 
chemical when using a tee fitting special attention must be given to the method in which an approach is made after a 
change in direction. A single tee fitting shall be used per discharge piping. 
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Service and Maintenance for ABC Dry Chemical Systems 
The Forman systems can operate in a harsh environment and are occasionally subjected to high temperatures and 
extreme vibration. It is essential that the systems are regularly serviced to ensure their correct operation 

To comply with British Standard BS 5306 (section three) the following maintenance tasks should be carried out 
periodically. 

The British Standard recommends that each system is visually inspected every 3 months and then fully serviced at a 
maximum interval as specified by the manufacturer. 

All ABC Dry Powder systems require discharge testing at maximum 5 year intervals. 

The following checks should be carried out on this inspection. 

• Check the pressure gauge is reading high-green. 

• Ensure physical changes of protected areas haven’t affected cylinder suitability. 

• Check external surface of the cylinder for evidence of rust or corrosion. 

• Report any potential problems immediately. 

 

In the event of activation of the system, a replacement should be obtained from Forman Vehicle Services Ltd. 

Forman Vehicle Services Ltd recommends a visual inspection of a Forman system at least every three months. 

 

                    Forman Vehicle Services Ltd recommend that all powder systems are fully serviced every                 
6 months by a competent engineer. 

 

If there’s no visible sign of pressure drop then: 

✓ Check date of manufacture and record when discharge test is required (5 years from new date on cylinder). 

✓ Check external condition of cylinder. Replace if there is any sign of damage or wear. 

✓ Check gauge is facing upwards (if applicable) and that cylinder is installed as upright as possible. Where 
necessary reposition cylinder, or highlight any required modifications for return visit. 

✓ Remove cylinder gauge and ensure correct operation. Clean and lubricate O ring and refit the gauge.              
(Due to possible pressure seepage, the gauge must be replaced as soon as possible.) 

✓ Remove cylinder from bracket and agitate powder contents. (Cylinder should be inverted to achieve this. A 
noticeable movement of the contents should be apparent. A rubber mallet can be utilised to achieve this.) 

✓  Inspect engine compartment and ensure Forman detection tubing is correctly installed and protecting entire 
risk area. Check for signs of wear/damage and tighten or replace fixings as necessary. 

✓ Record details and date of service on cylinder label. Replace cylinder into bracket and ensure it is secured by 
clamp / Tyrap. 

 

If there is notable sign of pressure drop then the system must be replaced 
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