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Large Diameter Conical Plug Valves for Chicago’s Tunnels and Reservoirs

by Naobumi IKEDA, Mitsutoshi HAGINO, Takao MIYAMOTO, & Daisuke MIKAMI

A total of six large-diameter, conical plug valves have been shipped to Chicago, U.S.A. to be used for flood control in Chicago’s
Tunnel and Reservoir Plan. Two of these valves were designed for use under high flow rates (45 m/sec.), at 30 minute opening and
closing time, and to withstand occurrences of erosion, noise and vibration due to cavitations following opening/closing. As a measure
against erosion, the plug body and plug were made from stainless steel plates and overlays. Compressed air injection ports have been
installed to lessen cavitation and a large-capacity/high-lift-capable operator has been applied for coping with high torques. Lubricant-
injection type bearings have been installed to enable lubrication. A water resistant, proximity switch system is also implemented for
cylinder location detection.

Keywords: Conical plug valve, Mechanism for open and close, High velocity, Cavitation, Stainless steal overlay, Proximity switch, Dynamic torque,
Lubrication system, Shut-off torque, Stress analysis by computer
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Ttem No. | Quantity Material (Welded structure) Driving method 0SIng ax. esig
Opening time velocity pressure
ol - AT VAR A+ AT VL AKREE BT 7 F2x—% W@
VC-1 9 Body : Stainless steel plate + Stainless steel overlay E—% A ox 45 m/s 207 MPa
VC-2 R ATV VAR Y—b = vEE Electric actuator Motor : 2$Ir)nin' ‘
Plug : Stainless steel plate Seat : Nickel alloy overlay | AC460 V X 185 kW ’
yhFE )
SRR e R SR WES )Yy e
) Hydraulic cylinder: #2553
vG3 2 Body : Carbon stecl plate $ 285 mm X 1530 mm |  Appr 15 m/ 207 MP
VC4 ot BEMEEEMR >~ = VA b Pprox. s Hra
Plug : Carbon steel plate  Seat : Nickel alloy overlay FEih 206 MPa 25 min.
' ' QOil pressure : 20.6 MPa
TN R R P ISR AR BHXT 7 F2—% P a8
. 26 53
VC-5 9 Body : Carbon steel plate ET—% AbDrox 15 m/s 207 MPa
VC-6 ok RS ESR S— b =y vEe Electric actuator Motor : 25 I?nin. ’
Plug : Carbon steel plate Seat : Nickel alloy overlay AC460 V X 75 kW :
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