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Fig. 1.

Direct—acting solenoid operated valve
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Table 5. Design specification of manufactured solenoid valve
Design parameters Design Value Prototype Spec. Unit
Orifice size, d 4.4 — mm
Cap spring constant, ke 0.033 — kgy/mm
Plunger spring constant, k, 0.076 — kgy/mm
Stroke, x 15 — mm
Cap spring initial displacement, x. 12.2 — mm
Plunger spring initial displacement, x, 16 — mm
Min. attraction force, Fa min 5.36 — N
Safety factor, sf 4 — -
Design attraction force, F4 214 245 N
Power consumption, Py 209 — W
Rating current, [ 0.167 0.16 A
Coll resistance, R 747.6 744 Q
Anti-remanence gap, & 0.5 — mm
Magnetic flux density, B 0.6051 — T
Coil number of windings, N 7660 7678 -
Plunger diameter, d, 13.7 13.3 mm
Cv at sizing AP & flow 0.08 — -
Operation flow, @ 109 — m’/h
Bobbin thickness, ¢ 1 1 mm
Coil inner radius, r; 7.9 75 mm
Bobbin diameter, dp 15.8 15.0 mm
Coil wire diameter, d, 0.16 0.16 mm
Max. rising temperature, 1), 180 — °C
Temperature rise, 6 155 — °C
Solenoid height, A 28.6 29.0 mm
Number of turns per layer, n. 178.7 — turns
Total layer of coil, NV, 42.88 — layers
Coil width, W 11.1 11.0 mm
Coil outer radius, 1, 19.0 185 mm
Table 2. Design verification by theoretical calculation ~ FAA4 30] FR3ta, AL A Y HAHoH+= 3
Design parameters Verified value o] el 2 ast ] LAY 2 geE T A
Coil wire diameter, d, 0.14 mm A7k oA A9 ’gﬁ 2] Al o Esf ok gkt
Coil resistance per length, Ry | 0.856 Q/m :;_a S5t As ARt wE |:=olE S99
Total coil length, L 922.8 m ol o é—‘“* AE HelEn. Ao ARE o
Coll resistance, R 789.9 Q 016 AZA, 3 19 2A 0167 At 719 Fd3
Maximum temperature, 7}, 180 °C o 29 jd%% 9 50l B upe) o] 1Y
Elevated resistance, Ry 1208.0 Q i?ﬂ%ziﬁﬂiﬁ i%:,' ]o] ¢E‘:}\lzoﬂ4§}6ﬂc§]ﬁ;hq‘3j
Reduced current, I 0.1026 A ;}7‘01 o107 LA; Euramr:} % ool A B ;T}g}
Reduced flux density, By 03713 T ;o] H;_qq} o 180 CAA 7 J; AE 17 01026
Reduced attraction force, Fan 8.07 N = s B e
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