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Introduction 

FPInnovations was asked to evaluate a prototype to determine the usefulness for water delivery 

applications during wildfire operations. 

The prototype, called the ‘Viper Pump’ (Figure 1) consists of a patented design to operate in 

conjunction with the Bernoulli principle to increase the overall efficiency of water flow and 

pressure. 

 
Figure 1. ‘Viper pump’ patented flow enhancer prototype.  
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After discussion with the provider, there appear to be three potential areas to evaluate 

1. The unit provides a boost in water pressure 

2. The unit provides an increase in the discharged volume of water 

3. The unit creates a more efficient fire suppression system 

FPInnovations tested the unit to obtain some initial results and evaluate these claims. Testing 

was conducted using standard forestry equipment, including a Wajax Mark III pump, ‘Hansen’ 

adjustable nozzle, and 1 ½“ forestry hose, on a slope where pressure was recorded after a set 

distance of hose to establish a baseline. The unit was then introduced into the system, and the 

resulting pressures were compared to the control. 

Test Procedure 

To evaluate the boost in water pressure a pump system was set-up at the base of a slope near 

Brule, AB, which has a 9 % continuous slope for 800 meters (Figure 2). Hose was set-up along 

the roadside running up the hill with three sites evaluated for nozzle pressure and elevation gain 

(Figure 3). 

 
Figure 2. Test site near Brule, AB. 



 

 
Figure 3. Elevation gain and total distance from the pump for the three sites evaluated for 

pressure loss. 

Site 1 was located nine lengths of hose (900 feet) from the pump. Here a pressure reading was 

taken along with GPS coordinates. 

Site 2 was located sixteen lengths of hose (1,600 feet) from the pump. Here a forestry wye valve 

was placed at the end of the hose, and a pressure reading was taken along with GPS coordinates. 

Two configurations with the prototype unit were introduced. The first consisted solely of the unit 

attached after the wye (Figure 4a) and the second had a loop of hose from the second output on 

the wye attached to the upper portion of the prototype unit (Figure 4b). Pressure readings with 

these configurations were attempted. 

 
Figure 4. Dual configurations of the prototype established for comparison at Site 2, 

including an open air intake (A) and a feeback loop from the wye to the air intake (B). 



Site 3 was located nineteen lengths of hose (1,900 feet) from the pump. At this site, a pressure 

gauge and an adjustable nozzle were placed on the end of the hose. The prototype unit was 

placed inline at Site 2 and differences in nozzle pressure at Site 3 were noted. 

Ocular observations were made after placing the prototype unit closer to the pump to illustrate its 

effect on the water stream at the higher pressures. For this evaluation a nozzle was not used and 

the free flow of water was observed to evaluate the differences in water volume. 

Results 

The nozzle pressure at Site 1 was still adequate at 138 psi. As a result the prototype was not 

tested at this site. 

The nozzle pressure at Site 2, 135 vertical feet and sixteen lengths of hose from the pump, was 

110 psi. When the prototype was placed in-line, water flowed through the air intake during both 

configurations shown in Figures 4A and 4B (Figure 5). No pressure readings were available. 

 
Figure 5. Overflow through the air intake of the prototype unit. 

The nozzle pressure at Site 3, 190 vertical feet and nineteen lengths of hose from the pump, was 

75 psi. When the prototype was introduced into the system at Site 2 without the feedback look 

(Figure 4A) there was overflow through the air intake. When a feedback loop was used (Figure 

4B) the nozzle pressure equalized at 75 psi. 

Another set-up was tried, where the length of hose running from the prototype was run downhill 

from the unit. Again, water flowed through the unobstructed opening. 

When the prototype was placed closer to the pump (200 feet) and used without a nozzle attached, 

the unit had a noticeable effect on the water stream. With the air intake uncovered there was an 

audible sound of rushing water and the spray pattern went further (Figure 6A.) then if the 



opening was covered (Figure 6B.), showing a capability to increase the water velocity provided 

back pressure is absent. 

 
Figure 6. A simple set-up placed the unit 200 feet from the pump and shows the impacts of 

the unit functioning properly (A) and with the air intake covered (B). 

Discussion 

Three potential areas of evaluation were identified based on discussion with the provider of the 

prototype, and two of these were evaluated during the field trials. First, nozzle pressure after an 

uphill hoselay was the same for the control and the prototype set-up in the system. Second, the 

water volume at the nozzle decreased with the prototype due to overflow at the air intake section 

of the unit. When a nozzle is added to the hose it appears to create a back pressure that causes 

water to take the path of least resistance, overflowing through the air intake. The third area of 

evaluation, to assess for an increased efficiency in fire suppression, was not measured.  

When placed closer to the pump, the unit appeared to be functioning as described in previous 

tests. There was an audible sound of suction from the unit, and there was suction pressure on air 

intake. However the suction pressure appeared to be much less than what was observed by the 

provider in previous tests, and there appeared to be a back-spray occurring within the unit itself 

indicating that it was not operating as intended (Figure 6). 

The Mark III forestry pump was chosen for this test because it is the standard pump used 

nationally by firefighting agencies. The manufacturer’s performance rating classifies the average 

output of the pump at 150 psi and 60 gpm. Based on field observations and discussions with the 

provider and the inventor, it is believed that the principles on which the unit is designed require 

higher flow rates and/or pressures. 

From this field study it is apparent that the viper pump will not deliver water when used in 

conjunction with a nozzle due to the back pressure created. Typical wildland fire applications 

require the use of a nozzle to conserve water and provide a stream of pressurized water to span 

distances and/or penetrate forest fuels. 



One potential use of the prototype that was not evaluated would be its placement in a tandem 

pump set-up. Based on the observed effect on the water stream when placed closer to the pump, 

it may have an effect, however the use of tandem pump set-ups is not a common practice on 

many wildland fires. 

 
Figure 7. The view of the inside of the unit when placed closer to the pump. Water can be 

observed splashing back. 

Conclusion 

Although there was an effect on the water stream when the prototype was placed closer to the 

pump, the current size and scale of the unit are not suitable for the lower volumes and pressures 

common when water is being moved across large horizontal and/or vertical distances. Therefore, 

at this time, the product will not improve water delivery when used with typical wildland fire 

equipment under standard configurations. 
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