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ABSTRACT 

Using the flame in weed control is the most important alternative that means 
least harmful to environment anp alternative to use of herbicides. Therefore, the main 
aim of this study was investigating the possibility using diesel fuel in weed control by 
developing and modifying the air-blast sprayers ttlat It was investigated to kild, 
removed and weeds in and aside irrigation and drainage filed ditches and also around 
fruit trees. This is done by installing a unit to generate the flame at the end of the air 
exit hole with replacing the pesticide inside the tank with diesel fuel. The experiments 
were conducted at the EI-Serw Agricultural Research Station in 2013. The theoretical 
study was identified to determine the appropriate burning rate to singe, intensity and 
effect of flame out distance from device. The fuel diesel amount, fuel consumption and 
field capacity were estimated under flame speed of 1.6, 2.0 and 2.4 km/h; air velocity 
of 44, 57, 68 and 83 m/s and nozzles diameters of 0.75, 1.00 and 1.25 mm. The 
modified flame device evaluated measuring the flame length, completely flamed 
weeds ratio per m2

. The fuel diesel . for weeds controlling was estimated and fuel 
consumed and then the field capacity. The results indicated that using the modified 
flame device to bum weeds in and aside irrigation and drainage filed channels at the 
operating forward speed of 1.6 km/h, and air-blast speed of 83 m/s with nozzle 
diameter of 1.0 mm achieved a long effective flame length of 92 em, weeds burning 
rate, directly after treatments, of 95% and burning weeds rate 8 hours later

2 
of 100 %. 

Field capacity was 1407 m2/h and diesel consumed for flaming 5.5 V1 OOOm under the 
same previous conditions respectiVely. The study recommended that using the 
developed device in and aside irrigation and drainage filed channels and around fruit 
trees. Furthermore, it can be used in small holdings with possibility of developing the 
device to become self-propelled Jor use in large spaces . 

. INTRODUCTION 

The risk for polluti:On of the environment and drinking water reservoirs has 
led to several restrictions on the use of herbicides for weed control in areas 
which increase the need for alternative control methods (Lefevre et a/., 2001; 
Hansson, 2002; Augustin, 2003; Kristoffersen eta/., 2004). Using fire to control 
weeds in organic farming systems shows promise for reducing weed 
populations without herbicides (Mutch, et a/., 2005). Flaming disrupts weed 
growth through heat, so it is important to flame when the plants are dry and 
wind speed and direction are favorable. Both moisture and wind can lower the 
heat from the flame, reducing the effectiveness of the flaming application. 
Exposing a weed seedling to flame for 1/10 of a second is usually enough to 
ensure control, although this may vary with weed type and size 
(www.flameengineering.com). The energy dose applied by weed control 
machinery is mainly regulated by the driving speed (Ascard, 1995b; Hansson, 
2002). A combination of driving speed and length of equipment determines the 
treatment time. The driving speed is usually quite low to achieve sufficient 
thermal weed control and reduce weed re-growth and thereby the treatment 
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Modifications of the flame device 
- . Replacing the plastic tube which transfers air-blast with a metal one 

avoiding heat transfer from the flame device to the plastic ~ube (figure-2.) 
- Changing the plastic cone end and the nozzle with a metal nozzle 1.0 mm 

(Fig. 3) . 
- The modification included fixing a flame ejector unit (figure 3) at the end of 

air-blast tube. 
- Fixing a burner shield with holes to support the flame with the oxygen 

needed for combustin to the last extent. (Fig. 4) 

Figure 2: The ejector with a nozzle of 1.0 mm 

1- Diesel fuel hose (inlet) 2- Adjusting zipper 3- Diesel fuel nozzle (outlet) 
4- Impulsive air inlet 5- Air distributor 6- Adjusting clearance nut 
7- Cone burner (burner head) 8- Burner's body 9- Copper joints nut 
1 0- Adjusting nut 11- Primary ignited air intake 12- Burner shield 
13- Secondary ignited air intake 14- Adequate mixing of air and vapor diesel 
15- Holding screw 16- Flame 

Fig. 3: A schematic diagram of the diesel burner weed control 
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Fig. 4: The developed burner during using in the field 
In flame weeding, a diesel-fueled torch shoots a flame at the targeted 

weeds. The flame can reach a temperature of up to 2500°F much hotter than 
is _required to denature plant proteins. At 212°F water in the plant boils, 
expands, and breaks cell walls. As moisture leaks out from the plant, it wilts 
and eventually dies. Because of its high specific heat, water vapor as a 
combustion product tends to lower "the flame temperature of hydrogen 
containing compounds. The endothermic dissociation of water at high 
temperatures above 2000°C also prevents flame temperatures to rise above 
3000 to 4000°C. 
Treatments 

1- Three nozzle diameters of 0.75, 1.0 and 1.25 mm. (represent flow 
rate of 6.5, 7.75 and 9.0 Uh) for combustion were calibrated before 
the test and determine the mark for every level. 

2- Four the duct air velocity of 44, 57, 68 and 83 m/s were determined 
using the air meter device. · 

3- Three operating speed of 1.6, 2.0 and 2.4 km/h which represent 
three times exposure per square meter of 10, 7 and 5 sec, 
respectively. 

There were three replicates for all parameters under study which were 
arranged in a split-split plot design. 
Measurements 

1- Flame length, m: It was measures by using a metal scale. 
2- Completely flamed weeds ratio. Completely flamed weeds ratio in 

m2 directly and 8 hours after flaming for the large and small weeds 
were determined using the square wooden frame. 

3- Fuel consumption. It was determined by measuring the volume of fuel 
consumed during the operation time for each run and calculated in liter 
per hour. It was measured by completely filling the fuel tank then 
before each end run refilling the fuel tank using a scaled container. 

4- Spent diesel for burning weeds 
5- Field capacity m2/h (AFC) measured using the following equation: 

AFC =_l_ 
m2/h 
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