
© CFBT-BE 1/14  Research IFV Gas Cooling 

Version 02/04/2022  Karel Lambert, translation: Ruben Tallieu – 2022 – 1.3 

When water goes up in smoke 

1 Introduction 

The Dutch Institute for Physical Safety houses the fire academy. This organization monitors 

the teaching and learning materials for the fire department. It is a large organization (by 

Belgian standards) where dozens of people work to ensure that the fire department is well 

prepared for the incidents it has to respond to. A study on gas cooling in firefighting was 

published in December 2021 [1]. 

 

In this study, two nozzle techniques are compared: the 3D pulse method and the “arc 

method”. The latter is not known in Belgium. The intention is to evaluate the capacity in 

terms of smoke gas cooling. 

 

Gas cooling has come a long way in Belgium. The concept was introduced around 2004. 

This was a time when the word "nozzle techniques" did not appear in the course text of 

firefighter training. The technique that was taught then would now be described as the 

“short pulse”. 

 

Over the years, more insights about gas cooling emerged. It became clear that a short 

pulse had limitations and that gas cooling could also be done with long pulses. In 2012, I 

wrote an article [2] describing an alternative method of gas cooling. In Sweden, an arc-

shaped method was used to cool smoke gases in under-ventilated fires. 

 

 

Image 1 The nozzle man is cooling the smoke in an underventilated fire. He opens the nozzle and 
moves it in the shape of an arc from left to right. The full movement should not take longer than 
three seconds. (Image: Bart Noyens from [2]) 

That article is almost ten years old in the meantime. Everything evolutes. The USA came 

with news about an alternative arc method. The Dutch fire academy has now made a 

research in which the classic way of 3D-pulsing is compared to the American arc method. 

In the research, they did however use long pulses and no short pulses. 

 

Our Dutch colleagues took the following point of view: 

“3D gas cooling it too complex and results in a lot of time spend to teach it right. Because 

of its complexity, it is used very little.” 
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I am very activily involved in firefighter education since 2007. In the past 14 years, a lot 

of people have made a lot of efforts to increase the quality of firefighter training in Belgium. 

 

I hope we can say that considerable progress has been made. However, that also means 

that I have a certain bias (or preference) for the way we deal with gas cooling. I have 

invested 14 years in learning gas cooling in pulse form, albeit a variation on what my Dutch 

colleagues have tested. In this article I try to be as objective as possible, but I leave it to 

the reader to judge to what extent I succeeded.  

2 The Research  

The research our Dutch colleagues have conducted is very thorough. They have tried to 

compare different action methods in a methodical way. To obtain comparable results, 

choices had be made. One can criticize each of these choices. To choose is to loose. In 

such a study it can almost always be rightly noted that more research should have been 

done. However, the financial resources are not unlimited and here too choices have to be 

made. 

 

It is important that the reader realizes that this is 

inherent to the scientific method. Work must be 

done according to a certain pattern. Only then can 

you draw conclusions from what you have 

measured. This would not be possible if everyone 

were allowed to do whatever he or she wanted 

during the experiments. 

 

Below I try to explain their choices and their 

results in the Belgian context. It is by no means 

the intention to question the quality of the 

research. I sincerely believe that the research 

provides new knowledge and insights and that our 

colleagues deserve all the praise for this. The 

research report is 140 pages long. It is therefore 

important for the reader to know that there is 

much more in the report than in this article. 

2.1 Set-up 

An L-shaped object was built. The walls of the 

long section of this building were built with sand-

limebrick while the ceiling was provided with 

concrete vaults. The short section was made out of a shipping container (2,4 x 2,4 m). 

 

The long section of the L-shape represented a corridor of 20 meters long and 2 meters 

wide. In the short section of the L, a fire was provided that should represent a large room 

fire of 6 to 8 MW. The hot smoke from this room fire flows into the hallway. The intention 

is for a team of firefighters to advance through this corridor to the seat of the fire. Each 

deployment was carried out by experienced firefighters. 

Image 2 The tested set-up: A corridor of 

20 meters long with a shipping container on 

the right hand top side. (Picture: IFV)  



© CFBT-BE 3/14  Research IFV Gas Cooling 

Version 02/04/2022  Karel Lambert, translation: Ruben Tallieu – 2022 – 1.3 

This leads to a scenario with a dynamic smoke layer. Hot smoke continuously flows out 

through the hallway. This dynamic smoke layer is considered a worst case scenario. The 

temperatures are quite high (up to 450 °C). 

 

Various measurements were taken as part of the research, of which the temperature is the 

most relevant for this article. The Dutch researchers used the temperature differences to 

determine the cooling effect caused by the nozzle setting. 

 

The Dutch colleagues have divided the corridor into different height zones (see image 3). 

Temperature measurements were taken at regular intervals in each zone at 2, 7, 12 and 

17 meters from the container entrance. This made it possible to look at the energy decrease 

and energy increase in both the warm and cold zones. 

 

Image 3 Dividing of the corridor into different zones. The height corresponding to the zones is shown 
left. (Picture: [1]) 

The research compares different nozzle techniques and different flows. Following flow rates 

have been looked at: 

• High pressure: In The Netherlands, this corresponds to a flow rate of 119 LPM 

• Low Pressure 250 LPM 

• Low Pressure 450 LPM 

• Pressurized Air Foam: This is CAFS with a flow rate of 130 LPM.  

In Belgium, high pressure is typically used at a higher flow rate (180 LPM). Therefore, we 

will not study these research results in this article. Pressurized air foam is used very little 

in Belgium. There is no reason to do so in our context. That is why we are not going to 

look at these research results. 

 

Two nozzle techniques are compared: 

• Providing long pulses to cool the smoke gasses. This is described as “3D” in the 

study. Specifically, this concerns 3 seconds per pulse. During the progress, a stop 

is made every three meters to give one such pulse. 

• The arc method 

Both methods were executed with “four on one hose”. The hose was progressed forward 

by four firefighters. 
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We need to recall that in Belgium smoke gasses are not cooled with a flow rate of 450 LPM. 

The flow rate we use is close to 250 LPM. 

2.1.1 The arc method 

The American arc method is a result of the work of Aaron 

Fields of the Seattle Fire Department. He developed a 

progressing method under the banner “The nozzle forward”. 

This method consists of several parts. One of them is what 

our Dutch colleagues call the “arc method”. This method 

uses a kind of mantra: “ceiling wall floor”, “ceiling wall 

floor”. 

 

Image 4 clearly shows how this method works. Once the 

attack team is inside, the nozzle is opened. The nozzle is 

set to a full jet. The beam travels from the floor along the 

walls, along the ceiling, along the walls on the opposite side 

of the room or hallway to end up back on the ground. The 

beam than returns to the starting point along the same 

path. 

 

This movement is combined with a continuous progression. As he progresses, the nozzle 

bearer continuously applies the arc method. The American colleagues apply this method 

with a 65 mm hose and a flow rate of approximately 800 liters per minute (LPM): very 

effective but perhaps not that efficient. The maximum flow rate that the Dutch colleagues 

tested was 450 LPM. 

2.2 Results 

Two very important conclusions have been made: 

• All extinguishing systems and methods therefore have a cooling effect on the fire 

area during progression. 

• The limiting values for safe operations have not been exceeded during any of the 

investigated smoke gas cooling methods.  

Smoke gas cooling therefore works, regardless of how it is carried out. It is possible to 

make a 20 meter advance to a 6 to 8 MW fire without endangering firefighters, even if the 

temperature in the smoke layer reach 450 °C. 

2.2.1 Thermal inversion 

The Dutch research is carried out from the hypothesis of the zone model. This means that 

the room is divided into two zones: on top there is the warm zone (the smoke layer: the 

colored zones in image 5) and below there is the cold zone, where there is only cold air. 

These are the white zones in image 5. In a zone model, it is assumed that each zone is at 

one temperature. It is warm on top and it is cold below. The bottom of the smoke layer 

than forms the separation of the two zones. 

 

Image 4 The pattern of the arc 
method:1-2-3-4-3-2-1. 
(Drawing: [1]) 
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Image 5 Schematic representation of a zone model: The smoke layer is considered hot and below 
there is only air which is considered as cold. (Drawing: [1])  

One of the important results of the research is that the temperature in the cold zone does 

not increase or at least not much. No thermal inversion occurs. This was already known 

for the gas cooling technique with pulses, but the research shows that this is also true for 

the arc technique. This is the opposite of what was expected, namely that the arc technique 

would cause the smoke gases from the warm zone to be massively mixed with the cold 

zone below. That appears not to be the case. 

2.2.2 Length of the cooled zone 

The study also compares the size of the zone in which the gases are cooled. It was already 

known that the zone cooled by pulse techniques is limited in length. It was also already 

known that the flow ensures that the cooled gases disappear quickly. This study measured 

this effect and put numbers on it. Gas cooling was examined in the zone in front of the 

attack team but also behind the attack team. The following results were achieved: 

 

Name Forward cooling backward koeling 

LP 250 3D-pulse 6 m >17m 

LP 250 arc 9 m >17m 

LP 450 3D-pulse 6 m 9 m 

LP 450 arc 15 m >17m 

 

 

This shows that the arc method cools smoke gases further than the 3D pulse method. The 

difference becomes especially large when the flow rate of 450 LPM is used. 

2.2.3 Differences between the 3D- and the arc method 

Image 6 shows that the arc method (“half moon”) scores better than the 3D-method with 

250 LPM. The image shows the temperature at 2m, 7m, 12m and 17m from the entrance 

to the hallway. During the experiment, the teams advance from the start of the hallway to 

WARM 

COLD 
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the end of it. This results in the cooling action to move from 0m to 20m during the 

experiment.  

 

 

Image 6 Comparison between the 3D-method and the arc methos with a flow rate of 250 LPM. The 

temperature is shown at 2, 7, 12 and 17 m from the entrance of the hallway. Please note that the 
temperature scale is not the same for both graphs. (Drawing: [1]) 
 

Image 7 shows the same analysis but with a flow rate of 450 LPM. A similar conclusion can 

be made. The arc method cools more and further than the 3D-method. 

 

 

 

Image 7 Comparison between the 3D-method and the arc methos with a flow rate of 450 LPM. The 

temperature is shown at 2, 7, 12 and 17 m from the entrance of the hallway. Please note that the 
temperature scale is not the same for both stats. (Drawing: [1]) 

 

However, the real “gain” of the arc method can be seen when the 250 LPM 3D curve is 

combined with 450L PM arc. The arc method than provides much better cooling. 

 

The study also shows that the differences in results of the 3D pulse technique are larger 

than those of the arc technique. This means that it is easier to perform the arc technique 

properly than the 3D pulse technique. 

 

From the study you can also indirectly deduce that firefighters progressed faster with the 

arc method than with the 3D pulse method. The arc method with 450 LPM took 75 seconds 

while the 3D method with 250 LPM took 110 seconds. 

Temperature warm zone 
LD 250 3D – Test 1 

Temperature warm zone 
LD 250 Arc – Test 1 

Temperature warm zone 
LD 450 3D – Test 2 

Temperature warm zone 
LD 450 Arc – Test 2 

Time (seconds) Time (seconds) 

Time (seconds) Time (seconds) 



© CFBT-BE 7/14  Research IFV Gas Cooling 

Version 02/04/2022  Karel Lambert, translation: Ruben Tallieu – 2022 – 1.3 

 

On the other hand, participants experienced more discomfort with the arc method than 

with the 3D pulse method. In other words, it is a harder effort to move the hose while 

continuously flowing 450 LPM. The result of this is that this technique will really have to be 

practiced. 

 

The Dutch researchers also concluded: 

Although the 3D pulse method is taught as a standard method, the video footage shows 

that the arc method is easier to perform than the 3D pulse method and is less dependent 

on the nozzle operator. 

2.2.4 General conclusion 

The general conclusion of the research is: 

Based on this research, it can be concluded that both the arc method and the 3D method 

are effective ways to cool smoke gases, but that the arc method provides more cooling 

and is also easier to learn and implement. 

3 Concerns 

In this part of the article I raise some critical reflections on the research and the conclusions 

drawn from it. The following proverb applies: A fool can ask more questions than a 

thousand wise ones can answer. However, I don't have a monopoly on wisdom. It is easier 

for me to ask critical questions afterwards than it is for the researchers to take everything 

into account in advance. 

 

Moreover, I present my thoughts from a Belgian context. We are slightly more aggressive 

than our Dutch colleagues. The interior attack is still the standard for us. We will also set 

up interior attacks in larger buildings, while our Dutch colleagues will switch more quickly 

to a defensive strategy in such cases. This is an important nuance in the way we view 

interior firefighting. 

 

The research makes a very valuable contribution to the knowledge we have about 

firefighting. Scientific research is about finding answers. However, every new answer 

usually brings new questions. A number of questions are formulated below to which further 

research should provide an answer. 

3.1 Too complex 

The Dutch colleagues argue that the pulse technique is too complex and therefore difficult 

to learn. Personally, I don't think that's a good argument. The technique requires the nozzle 

is aimed and then opened and closed. That in itself is not very difficult. It takes – like 

everything – practice. This should not be a good argument, especially not in Belgium. The 

G-force nozzle has become very popular in Belgium. The model we use is equipped with a 

flow rate ring. A flow rate ring means that there are additional settings compared to a 

nozzle where the flow is controlled by whether or not it is fully opened. Additional settings 

mean additional complexity. Many zones have already opted for a nozzle where additional 

exercises are required to use them properly. It should then not be a problem to apply the 

pulse technique either. 
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Because of its complexity, the Dutch colleagues also state that gas cooling is not used 

enough. I think that's a good argument. A lack of smoke gas cooling is actually a 

“reduction” in terms of safety for our people. And that is not acceptable. 

 

There is a task here for the company officers. They must ensure that smoke is always 

cooled. We therefore need to train this group better so that they know that it is their job 

to ensure that gases are cooled at every fire. 

3.2 What about a static smoke layer? 

The research was conducted thoroughly, but it of course has also its limitations. The 

researchers themselves indicate this as well: The results and conclusions only apply to the 

described test setup, fire load and ventilation conditions. They also indicate that 

generalizing the research results should be done with caution. 

 

These passages point to the professionalism of the researchers. It is very inviting to regard 

the interesting results as generally applicable. Something like that makes everything much 

easier. Unfortunately, our world is very complex. 

 

The study assumes that the dynamic smoke layer is a worst case. A fire of 6 to 8 MW 

produces a hot smoke layer. Such a fire will typically take place in a room that is in contact 

with the outside air (whether or not via a corridor). This hot smoke layer will also quickly 

flow away from the fire to the outside. The attack team must advance to the seat of the 

fire under this hot layer of smoke. It goes without saying that smoke layer temperatures 

of 450°C pose a major threat to the attack team. 

 

However, this is not the only worst case situation. A rather static (stationary) smoke layer 

can lead to a fire gas ignition. Many firefighters have been injured in such event in the 

past. This is a radically different situation than the dynamic smoke layer. Think about an 

underventilated fire in a room where all windows and doors are closed. The smoke layer is 

less warm and its flow is limited. 

 

So there may be two different worst cases. The IFV research looked at one of those 

situations. The second situation should actually also be considered. The researchers 

indicate this in their report: A test setting with a static smoke layer in which the space 

remains closed can result in different outcomes. 

 

IFV's research shows that the arc method cools better than the 3D pulse method. For the 

second situation, this can score better, the same or less well than the pulse technique. We 

cannot say anything about this without research. 

 

In Belgium, more and more smoke stoppers are used. We often arrive at a closed door of 

a house or apartment with all windows closed. Because there is almost everywhere triple 

or double glazing, the windows also remain closed. The smoke stopper is placed first and 

then the door is opened. In those cases, we are not confronted with a dynamic smoke 

layer. In an urban context, these cases probably represent the majority. 

 

It is therefore important to keep in mind that the Dutch research concerns a dynamic 

smoke layer, but that there are also many situations where the smoke layer is rather static. 

A new study in which the static situation is studied is therefore desirable. 
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3.3 Steam 

Water absorbs heat. First, the water temperature rises to 100 °C and then it evaporates 

into steam, after which this steam can increase in temperature even further. Steam is an 

inert gas. This steam can play an important role in a static smoke layer. The flammability 

limits of a gas mixture are significantly influenced if an inert gas is added: the smoke layer 

becomes less flammable. This aspect of firefighting was not included in the Dutch study. 

In all honesty I must admit here that with the current state of technology it is impossible 

to study that aspect. We do not know exactly what contribution steam makes. 

 

If you work with a lot of water, it is possible that more of the available energy is used to 

heat that water. This means there is less energy left to convert water into steam. At the 

end of this process, less steam is available and the inertizing effect is smaller. Intuitively, 

you would expect that a water pulse would result in more steam being produced than when 

using the arc method. 

 

Steam is especially important in a room with a static layer of smoke. With a dynamic smoke 

layer this is less relevant because the cooled, inerted smoke continuously flows to the 

outside. In that sense, the choices of the Dutch are coherent: they have opted for a 

dynamic smoke layer. Steam plays a less important role there. Consequently, they did not 

study the effect of steam. This is also a subject about which additional study can lead to 

more knowledge. 

3.4 Water damage 

An important concern that can be formulated with the arc method is water damage. When 

I asked an American colleague what he thought of this method, he pointed out the 

following: 

 

Brand discriminates. After all, it burns more at poor people’s houses than in rich people’s 

houses. In the homes of wealthy people, the installations are usually well maintained and 

in accordance with recent standards. That is not always the case with poor people. As a 

result, there are more fires among poor people than among rich people. The latter have a 

fire insurance. This is also not always the case with poor people. 

 

 

When applying the arc method during the progression to a fire in a bedroom through the 

living room, the large amount of water will destroy almost everything in those rooms. The 

water damage could well be greater than the damage from the fire... This is not a major 

problem for people with good fire insurance. Everything is replaced by the insurance. Poor 

people, on the other hand, sometimes have no choice but to sort all the things to see what 

is still usable. There is no insurance that will replace the items. The use of the arc method 

is especially problematic for a smaller fire. The pulse method causes much less water 

damage. To be honest, we do not know exactly how much water damage the pulse method 

causes. 

 

By the way, the arc method can also destroy items that are irreplaceable. Think of photo 

albums or other items that have great emotional value but cannot withstand water. No 

insurance will help with this. 
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The large amount of water used during the arc method will cause more damage here than 

the 3D pulse method. This does depend on the flow rate used. Flow rates up to 450 LPM 

were used in the study. That's about half as much as what is used in Seattle. 

 

In the experiments of our Dutch colleagues, the geometry was very simple: 20 meters 

straight ahead without any furniture in the way. The firefighters knew in advance where 

the fire was and therefore where they had to go. The fire hose was also brought forward 

with four people. If we assume that the advance to the fire in image 7 took 75 seconds, 

then 560 liters of water were used during that advance. 

 

What if the progression is not in a straight line? What if there is a search for the fire 

needed? What if it is a smaller fire where it is not immediately clear where the seat of the 

fire is? What if there is furniture in the way, making the progress less smooth? What if 

there are only two people available to move the fire hose (because the others are making 

a rescue, for example)? 

 

In all these cases, the progress will take longer and therefore even more water will be 

used... 

 

The harder it burns, the more damage the fire causes, the more risk there is for firefighters 

and residents. In a fierce fire, the arc method will be very effective. With a smaller fire, 

the water damage will not outweigh the benefits. 

3.5 Safety Margin and effects on tactics 

In 2015, a new occupation for the engine was introduced in Brussels. For more than a 

hundred years, five people had formed the crew of an engine. Now, they became six. Until 

then, one member of the team had to work on laying a supply hose on each fire. It would 

have been logical if this task had now been assigned to one duo. However, something else 

was implemented. There would no longer be a supply hose installed at each fire. The 

engine’s company officer would have to decide for himself whether it was necessary to 

provide water supply. A real storm of protest broke out: firefighters, company officers and 

officers were very emotional about stopping the standard supplying. The safety of the 

intervention team was compromised! 

 

 

After all, the teams could run out of water during their interior attack. In the meantime, 

five years have passed while gradually less supply hoses were installed. Apparently, in 

many cases, the 2 500 liters of water in the vehicle's tank provides the opportunity to 

control and even extinguish the fire. The frequent use of efficient nozzle techniques has 

certainly contributed to this. We can now extinguish more fires with 2 500 liters of water 

than about 20 years ago. 

 

The big advantage of stopping the standard installation of supply hoses is that the next 

task can be started faster. In an urban context this often means faster rescue. If we assume 

that installing supply takes two minutes, then rescue will start two minutes earlier if no 

supply hose is installed. In recent years, many fire departments have switched to five on 

one hose. In this tactic, there is also no one install a supply hose. 
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The safety margin that colleagues were so concerned about in 2015 is the water in the 

tank. Nozzle techniques such as gas cooling, direct and indirect attack allow most fires to 

be controlled with the content of the tank ànd still have water left. 

 

In the experiment in image 7, an estimated 560 liters of water was used to cool the smoke 

gases. If the hose is advanced by two firefighters in a furnished environment and if they 

actually have to search for the fire, how much water will be used? So what will be left to 

put out the fire? And how small will people's safety margins become? It seems as if the 

use of the arc method has quite a few consequences for the rest of the intervention. 

 

Research into water consumption during realistic deployments is actually needed. This way, 

we will understand better how much water we use on average. This will also provide insight 

into the safety margins we work with. It is possible that we conclude that in many cases 

(with short distances) the arc method can be applied based on the content of the water 

tank of the engine. 

 

The 3D pulse method uses much less water and has proven that, in the vast majority of 

fires, it can be used in a combination of an interior attack by two crew members while 

search & rescue is done by two others, without immediate installing supply for the engine. 

This is not yet the case for the arc method. 

 

It should also be noted here that there is a tendency in both Flanders and the Netherlands 

to no longer provide fire extinguishing water via the water supply network. It is difficult to 

combine the supply of drinking water with the supply of fire-fighting water. The use of 

hydrants is being questioned in more and more places. At such a time it may not be a good 

idea to use a method that uses much more water. 

 

 

 

3.6 Different geometry 

This research says little about 

spaces wider than two meters. 

However, these situations are 

much more common than long 

corridors that are two meters 

wide. You often have to go 

through a living room or kitchen 

to reach another room where 

the fire is raging. The geometry 

will have quite an impact on the 

outcome of the action. There is 

still a lot of uncertainty here 

too. This does not mean that 

the arc method produces bad 

results there. It means that we 

don't know yet. 

 

Image 8 The geometry of the setting was pretty simple: 20 
meters straight out followed by a turn to the right. In reality, 
the situation can be a lot more complex. (Picture: IFV) 
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3.7 Too difficult 

The Dutch colleagues state that the pulse technique is difficult to execute. They conclude 

this because the pulses were not always given in the right direction during the study. 

However, these were usually carried out by experienced instructors. They are talking about 

the technical difficulty here. After all, it is not a physically difficult task to deliver pulses 

into the smoke layer. They are right that this requires some skill and therefore needs to 

be practiced. 

 

On the other hand, the arc method at 450 LPM is physically quite a challenge. Our American 

colleagues generally use nozzles that operate at a pressure of 3.5 bar. This is about half 

the pressure we use. This gives the nozzle a much higher reaction force. It takes quite a 

bit of physical force to move the line when 450 LPM is flowing from the nozzle. This will be 

a real challenge for a number of smaller (read: lighter) firefighters. After all, the more you 

weigh, the easier it becomes to overcome a large reaction force. 

 

In short, you can say the following: The pulse technique is technically difficult while the 

arc method at 450 LPM is physically difficult. 

3.8 Formation 

Within the fire service we struggle with formation. Firefighting is difficult and complex. You 

need to have a lot of skills to do this in a proper way. However, indoor firefighting is a 

limited percentage of our work. So it takes a large percentage of training to do it safely 

and properly. Over the past 15 years, a lot of time and resources have been invested in 

making progress here. The training program was adjusted several times to achieve what 

we have now: direct, indirect and smoke gas cooling. If we change the way we do smoke 

gas cooling by using the arc method, there is a risk that we will get the response “Has it 

changed again?!” 

 

If the arc method is introduced, you can choose to leave the classic form of gas cooling 

behind. Based on the information currently available, this seems premature. In zones 

where there are few fires, and where there is therefore very little experience with interior 

firefighting, one could choose to always use the arc method. It is then simple and easy, 

the so-called KISS principle. The downside is that a lot of water is used and therefore there 

is a lot of water damage. In such zones, the distance between the stations is sometimes 

somewhat greater, which means that reinforcement (read: the people who will provide 

supply to the engine) will take longer to arrive. This in turn increases the risk that the 

attack team will run out of water while inside. 

 

You can also choose to add the arc method as an extra method to the lesson package. This 

does imply that extra time must be allocated for this. On the one hand to teach the arc 

method and on the other hand to teach people to choose. Learning the arc method is quite 

simple. Deciding when to use the arc method and when to use the classic form of smoke 

gas cooling is a different matter. This will also require additional training time. 

 

The choice made here therefore has considerable (cost) implications for the formation. 
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4 What does this mean? 

The research conducted by our Dutch colleagues is clever and solid work. This has certainly 

generated new knowledge. The question now is: What do we do with this new knowledge? 

 

In Belgium, the interior attack is the standard method. In the Netherlands, people look at 

this a little differently. There, the interior attack is less promoted than the standard option. 

 

The arc method with 450 LPM allows progress in conditions that do not allow classic smoke 

gas cooling. On the one hand due to the higher energy consumption and on the other hand 

because this technique cools much further than 3D pulse (15 m compared to 6 m). On the 

other hand, it requires a lot of physical effort that may not be available to everyone. 

 

The arc technique is easier to perform than the 3D pulse technique. This is partly because 

the arc method forgives more “errors” than the 3D pulse technique. A 3D pulse must end 

up in the right place to achieve good smoke gas cooling. An arc technique that is not 

performed completely correctly will still provide good cooling. 

 

On the other hand, much is still not known about the arc method and it also has 

disadvantages. 

 

Advantages Disadvantages 

Better cooling More water damage 

Easier to learn Smaller safety margin 

 Harder ➔ 5 on one hose 

 Later search & rescue 

 Often overkill 

 

Based on this, I do not think it would be wise to replace the pulse method with the arc 

method. Our Dutch colleagues don’t do that either. They have introduced the arc method 

as an additional method. They use long pulses when the smoke is stationary or is moving 

slowly and apply the arc method in the other situations. 

 

Interior firefighting in larger buildings and larger spaces mainly occurs in cities. Typically 

we also find more experienced firefighters there. I see the application area of the arc 

method mainly there. It is a method that allows you to safely progress to a larger seat of 

fire. In addition, the full jet ensures that the water reaches further, both horizontally and 

vertically. It is important to note here that this concerns a minority of cases. 

 

In a simplified way you can look at it like this: 

 

Puls method Arc method 

Normal situation Larger buildings, larger distances 

Small and medium large fires Large fires 

Geen immediate water supply Immediate water supply 
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The arc method so becomes an extra tool which is used in a limited number of cases. 

5 Final Thoughts 

The Dutch research is truly groundbreaking. It has led to new knowledge and new insights. 

 

Ricardo Weewer, lecturer in fire science at the Dutch Fire Academy, writes that they can 

be proud of this result. He is absolutely right about this: a very thorough study has been 

delivered. We also need this in Belgium: research into firefighting and a chair in “fire 

engineering”. After all, there are still so many unanswered questions. Due to the 

continuous changes in society (including the energy transition), the fire department is also 

continuously confronted with new problems. Knowledge about this is desperately needed. 

The Dutch have been making a major contribution to this accumulation of knowledge for 

many years. Belgium should also invest in this. 
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