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Figure (1) Schematic system designed for electronic control of tire pressure
1. Compressor, 2.tank, 3.Pressure regulator, 4.Solenoid valve, 5.Connector, 6.Tire, 7.Rotary
joint, 8.Solenoid valve, 9.Pressure sensor
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Figure (2) Electronic circuits, pressure sensor and pneumatic valves of controlling system
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Figure (3) Rotary joint and its installation position on the tractor tire of Massey Ferguson 285
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Table (1) Analysis of variance the effect of tank outlet pressure, time estimation function and
tire pressure on the time of the tire pressure increase

F Sl o S Sl o gazes 3T s Sl et b
(Mean Squares)  (Sum of Squares) (Degree of Freedom) (Sources of variation)

82.5 560.66 560.66 1 26 5L e
(Tire Pressure Levels)
87.8" 600 600 1 Sl s
(time estimation function)
407.31" 2783.291 5566.583 2 Oms s 5 L
(Tank Outlet Pressure)
2.44" 16.66 16.66 1 il 3 Wl X b 5Lid = o
(time estimation functionxTire Pressure Levels)
2.86" 19.541 39.083 2 R e L Ly
(Tank Qutlet Pressurex Tire Pressure Levels)
1.66"* 11.375 22.75 2 O s S X gl b
(Tank Outlet Pressurex time estimation function)
231" 15.791 31.583 2 e s A JUs X mb X b LS o sha
(Tank Outlet Pressurex time estimation functionx Tire Pressure Levels)
6.83 82 12 (Error) s
6919.33 23 (Total) Js

o2 e SVl 25 " e 53l ime Ve |
** Significant at the 0.01 probability level, ™ no significant effect

23 Goboline OBl (Sl Oyt g A LaE - sha w38 Olo) Do g Ope (95 Hlid S
AVO}M@-)}-J%JJ.“‘{@M))&CE& xlS)Lzé
oy ki HlEd 4 (g 2aS Olej e 3 b pSi Ol bl 3 Oee (g7 DLIS Ll sed s b

Ay g S Ah Laseie (Tl ol osls Ol B S s oS



Y¥

e d S bl U5l s ol o ol b 10K 5 08 g

"5 S Oljn 65 @ 5L 5L Caliibes elas 53 GV 91V G A Sl b 5Lid Calisko gxdaw 95 g1
o2 b 0 UL Gl 0l Sde Sy S 2 5lS gal3¥l ol Do g psi 11
)U&é O‘J:A %ﬁs"\'&b& olis uﬁ‘}f_ﬁu\ Q)u:.a [GERV) J;Li/: BE) ﬁU JL. )U’éclg.uj\;}éj V_..,)L,

Sl ok e3ls 0las & IS 55 oS 0T a5l Ol
L;\)\bj'Ub\{)w;Muc)ﬁwjasﬁw
%ﬁ.MQdM)J&cbu)bé‘)‘btéudw‘

B3 3k s e 2B Sl ST U Sl

100
90 4
80
70
60
50
40
30
20
10

(o)
Time(s)

435 65.2 87
Tank Outlet Pressure(psi)
(PSDE oun 5 5 oLt
O P (> 95 slid Lalicko zataw 50 b HLES ol 381 Olo) Do dwslBo ldged (£) <
Figure (4) Comparison diagram of the tire pressure increase at different levels of tank outlet
pressure
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Figure (5) Comparison diagram of the control system operating time at two different level
pressures
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Figure (6) Comparison diagram of the tire pressure increase at two different types of time
estimation function
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Figure (8) Performance of the electronic pressure control system to increase tire pressure in the
Second-order time estimation function
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Figure (9) comparison of the number of valves action to increase the tire pressure in three levels
of tank pressure and two time estimation function
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Table (2) Analysis of variance the effect of tire pressure level and Scheduling Function on the
duration of tire pressure reduction

F Sl o S Slas o ¢ gores 3T s Sl e
(Mean Squares) (Sum of Squares) (Degree of Freedom) (Sources of variation)

23.49" 496.125 496.125 1 time estimation functions) .t b
28.17" 595.125 595.125 1 (Tire Pressure Levels) . s o
1.33"9 28.125 28.125 1 2B L sl X giile b
(Tire Pressure Levelsx time estimation functions)
21.125 84.5 4 (Error) L=
1203.875 7 (Total) ys°

N3 gan M 3 5 ke 2N o 53 s e Dt
** Significant at the 0.01 probability level, ™ no significant effect
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Figure (10) Comparison diagram of the tire pressure reduction time at two time estimation functions
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Figure (11) Comparison diagram of tire pressure reduction time at two time estimation functions
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Figure (12) Comparison of the performance of the control system to reduce tire pressure from 20
to 16 psi at two time estimation functions
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Figure (13) Comparison of the performance of the control system to reduce tire pressure (16 - 12
psi) at two time estimation functions
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