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Fig. 1- General view of the power generation and pressure injection control device (left), injection hammer used in the

present design (right)
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Table 1- Details of different components of injection machine

2

Oy duasuine
Description Characteristic
Sl g5 wlge S5 g ailo; A=y soikew ST g
Mechanical power generator Rubin 4-stroke single-cylinder engine - Cool air
03,48 (glgn ga S g - gl Al po go- Syt Sginz jgm S
Compressed air generator Chinook Piston Compressor - Two Step - Air Cool
51803 ey ShFA LS e Sl b ot lral>

Diaphragm pump
Cadl e axlg
Air treatment
Obmebl S
Reassurance valve

S
Solenoid valve

Injection hammer
698 s Sl
High pressure hoses
Jl ol 5l ol
Fluid flow driver
)Fse Ol
Engine power
3o 3l 390 e
Compressor power required
oo)..i'.é LS‘}“ )'Luoﬂ:}.')
Compressed air storage
Sy Job
Injection nozzle
O 4y2 & 56 Jlas!
Connect the nozzle to the striker
ol Jla
Power transmission
Power supply
GLF Gos poSlo
Maximum injection depth
oiws (39
Device weight

Positive displacement with a maximum pressure of 6.8 bar

JLid kel ol g )Sly,y g o5 Cagh ) 4 sezme glige
Twin equipped with dehumidifier and lubricant and pressure
regulating valve

LY s by o LB L Clge
Valve with adjustable pressure 3 to 16 times
51 sy 4 (055 Slop Jog g @lad gz -2y VY
12 volts - to cut off and connect the inlet air to the diaphragm
pump
575 S5l s9m a8 DOTG Jas
DO7G model of Tabriz compressor manufacturing
& aY 90 g6 5l LV Jlhw STl (L Y lge ST
Air hose 20 times, fluid hose 10 times of double layer yarn type
ol Vel Jlo ggmeg S
Normal open micro switch 10 amps
2550 599 pas3Sle 5o By el VT
14 hp at maximum engine speed
4o e VN0 o el V.0
7.5 horsepower at 1150 rpm
FAY0 bl 4 S e JgeS das 0
Two capsules each with a capacity of 35 liters
W zg> Al L eSS S
One piece with an exit angle of 120 degrees
oage by e S5
Morse cone technique
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Belt and monetary power transmission
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12 volts
Fogls £+
60 cm

PRS YT
240 kg
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Abstract

In urban environments, root growth is limited because of limitation of soil and some problems the
plants are faced with, for example soil compaction. The aim of this study was to build and evaluate
a device that could improve the existing deficiencies for tree roots by increasing soil porosity and
permeability through air injection. After construction of the machine, weighing 240 kg, equipped
with a 7.5 HP engine and maximum injection pressure of 12 bar, the effects of machine operation
and some important physical properties of soil such as porosity and infiltration were investigated.
Multiple linear regression was used to investigate the relationship between the independent
variables of the device including air pressure at 3 levels (4, 8 and 12 bars) and depth at 2 levels (30
and 60 cm) and the dependent variable of porosity. The results showed a significant regression
model among the variables. Also, the regression model estimation error was 1.75%. Based on the

results, the system can be reliably designed and manufactured to inject air into the soil to increase

porosity.
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