
Product Brochure 
SWING CHECK VALVES
Series ES-51



Air Valve Capacity and Sizing :
Air Valve sizing depends severeal criteria on at what pressure difference the valve will operate 
and what consequences will arise at this operating criterion. The criteria are summarized as 
below :

Design for Vacuum :

Criterion 1 : Full opening of a discharge valve to empty the pipeline at the and of a “V”, with 
maximum static pressure. Critical Vacuum Condition.

Criterion 2 : Having the same geometry of Criterion 1 with a pipe burst opening equal to 
nominal pipe size at the mazximum static pressure condition. The valve at the beginnig of 
upslope should have enough capacitiy to admit enough air into the pipeline to replace the 
downgoing column to overcome vacuum and collapse. Design capacity only for vacuum accord-
ing to these preceding two criteriasuggest the limit for choking on design. On choking 
condition the limiting value Delta-P of 0,528 bar (~53 kPa) , suggests no remarkeable change 
beyond ~0,35 bar. To stay on the safe side, The value 0,2 bar Delta-P should not be exceeded.
On an “Emptying/Filling Rate” of  2:1 for pipeline design, This value is to be limited down to 
0,1-0,15 bar. However, even if this value suggests proper operation away from the collapse limit 
of pipe line, the vacuum will admit unwanted foreign objects causing contamination in the pipe 
line. So this limiting value for design is out-of-date as per the design criteria.

Design for Discharge :
Criterion 3 : When filling the pipeline, choosing a Delta-P of  0,1-0,15 bar for discharge of 
air. Air flow velocity at this point of operaiton will exceed 124 m/s. However, capacitywise being 
good suggested from the former criteria, this value is tremendously high to induce impact on 
“wet-closing” of the valve upon arrival of water to point.

On non-kinetic designs, this value of air velocity will induce a venturi-effect to suck the float 
closing prematurely, blocking the flow out.

The air stays trappred and and there is no possibility that the valve opens as the pressure 
accumulation pushes the float further to close. On kinetic designs, the floats will not be 
affected fron the venturi-effect, and the air flow will continue until “wet-closing”. However, the 
tests and experience for the last decades show that “wet-closing” at this discharge velocity 
induces “Surge”, which implies local pipe bursts. Most of the pipe bursts occur from uncon-
trolled filling rates and/or wrong selection or mislocation of air valves on pipe line design. 

Result : Design of an air valve on limiting capacity for protection from vacuum is not a proper 
approach.

Vast experience on last decades shows, local discharge of air beyond 0,05 – 0,07 bar Delta-P 
will induce unbearable Surge in the pipeline. This Delta-P suggests an effective discharge 
velocity of  30-35 m/s  of air a t the uppermost orifice of the air valve. Beyond this limiting value 
it is suggested that the opertion of the pipeline-filling is refrained.

This limiting air discharge condition is also used for the design of the “anti-shock” or 
“non-slam” orifices.

Design on capacity curves given on manufacturers is necessary, but not sufficient. The 
designer should follow the limiting criteria on field of operation. On most critical operation, the 
selection of the air valve should depend on pipe line filling rate.

The curves are as in page “ CAPACITY CURVES ”
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Nominal Diameter DN50～1000mm 

Nominal Pressure PN10/16/25/40 

Working Temperature -10℃～120℃ 

Seat Test 1.1×PN(Nominal Pressure) 

Shell Test 1.5×PN (Nominal Pressure) 

-  High quality robust design with full bore
and  minimum pressure drops. 

- Top cover design allows easy
 maintenance and cleaning without 
 dismantling from the pipe line. 

-  Optional sealing materials include soft,
 bronze and stainless steel sealing 
 alternatives 

-  High Quality anticorrosion coating.

-  Optional counterweight for fast closing

 with possibility for limit switch installation. 

- Installation in either horizontal or vertical
position. 

-  Optional hydraulic damper for soft and
 silent closing. 

General Description



Dimensional Drawing 

DN L
H 1

H2 ef A B
PN 10 PN 16

f
m  

(kg)PN10 PN16 D k d1 l n b D k d1 l n b

50 200 87,5 87,5 172 116 132 158 165 125 99 19 4 19 165 125 99 19 4 19 3 17

65 240 97,5 97,5 203 145 150 193 185 145 118 19 4/8 19 185 145 118 19 4/8 19 3 28

80 260 105 105 216 160 152 212 200 160 132 19 8 19 200 160 132 19 8 19 3 30

100 300 115 115 242 190 157 235 220 180 156 19 8 19 220 180 156 19 8 19 3 38

125 350 130 130 260 226 185 265 250 210 184 19 8 19 250 210 184 19 8 19 3 54

150 400 147,5 147,5 279 266 216 302 285 240 211 23 8 19 285 240 211 23 8 19 3 71

200 500 180 180 367 343 265 395 340 295 266 23 8 20 340 295 266 23 12 20 3 125

250 600 207,5 212,5 400 440 272 421 395 350 319 23 12 22 405 355 319 28 12 22 3 160

300 700 232 240 441 535 334 505 445 400 370 23 12 24,5 460 410 370 28 12 24,5 4 210

350 800 262,5 270 514 585 412 560 505 460 429 23 16 24,5 520 470 429 28 16 26,5 4 355

400 900 292,5 300 560 660 465 622 565 515 480 28 16 24,5 580 525 480 31 16 28 4 470

500 1100 345 367,5 675 800 485 730 670 620 582 28 20 26,5 715 650 609 34 20 31,5 4 720

600 1300 400 430 781 900 585 910 780 725 682 31 20 30 840 770 720 37 20 36 5 1000

700 1500 457,5 465 928 1000 610 1025 895 840 794 31 24 32,5 910 840 794 37 24 39,5 5 1720

800 1700 517,5 522,5 1005 1000 742 1115 1015 950 901 34 24 35 1025 950 901 41 24 43 5 2230

900 1900 567,5 572,5 1149 1000 850 1255 1115 1050 1001 34 28 37,5 1125 1050 1001 41 28 46,5 5 3130

1000 2100 625 637,5 1276 1500 869 1355 1230 1160 1112 37 28 40 1255 1170 1112 44 28 50 5 4150

DN L
H 1

H2 ef A B
PN 25 PN 40

f
m  

(kg)PN25 PN40 D k d1 l n b D k d1 l n b

50 200 87,5 87,5 172 116 132 158 165 125 99 19 4 19 165 125 99 19 4 19 3 19

65 240 97,5 97,5 203 145 150 193 185 145 118 19 8 19 185 145 118 19 8 19 3 30

80 260 105 105 216 160 152 212 200 160 132 19 8 19 200 160 132 19 8 19 3 33

100 300 122,5 122,5 242 190 157 235 235 190 156 23 8 19 235 190 156 23 8 19 3 41

125 350 140 140 260 226 185 265 270 220 184 28 8 19 270 220 184 28 8 23,5 3 59

150 400 155 155 279 266 216 302 300 250 211 28 8 20 300 250 211 28 8 26 3 78

200 500 190 197,5 367 343 265 395 360 310 274 28 12 22 375 320 284 31 12 30 3 137

* other nominal sizes on request
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X15CrNiMn 18-8 / X15CrNiMn 18-8
CC480K / CC480K

X15CrNiMn 18-8 / EPDM
X15CrNiMn 18-8 / NBR

X15CrNiMn 18-8 / VITON
CC480K / EPDM
CC480K / NBR

CC480K / VITON

Parts and Construction
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POSITION PART MATERIAL

1 Body EN-GJS-400-15

2 Flap EN-GJS-400-15

3 Flap Lever EN-GJS-400-15

4 Cover EN-GJS-400-15

5 “O” Ring EPDM

6 Shaft X20Cr13

7 Bearing Bush I CC493K

8 Bearing Bush II CC493K

9 Packing PTFE

10 Cover Ms

11 “O” ring EPDM

12 “O” ring EPDM

13 Sealing Bush CC493K

14 Lever EN-GJS-400-15

15 Weight EN-GJS-400-15

16 Screw 8.8 galv.

17 Washer galv.

18 Circlip A4

19 Pin X20Cr13

20 Parallel Key X20Cr13

21 Rubber Bumper EPDM

22 Washer galv.

23 Screw 8.8 galv.

24 Nut 8 galv.

25 Lifting Eye Nut C15

26 Threaded rod A4

27 Washer A4

28 Nut A4

Construction Materials

Optional Features
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Optional Features - Hydraulic Damper

DN

 DASHPOT 
ACTUATOR

A DASHPOT 
ACTUATOR

HIDA Pieces HIDA Pieces

1

1

1

1

1

1

1

1

1

1

1 1,5

1 1,5

1 1,5
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DN R L L21 A B

75

65 155 15 85 185

175

115

365

455 585 145

545 145 375

357

465 365

Optional Features - Protection Basket
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RAPHAEL VALVES INDUSTRIES (1975) LTD, founded 
in 1949, is the first Israeli manufacturer of water control 
valves. RAPHAEL´s research department constantly strives 
to introduce new and innovative products and solutions 
for water control systems including water works, fire-
protection and irrigation systems and other fields. 

RAPHAEL Valves Industries (1975) Ltd.
North Industrial Zone
Or Akiva, 3065401
POBox 555, Israel
Phone:      +972 4 6263555
E-mail:     info@raphael-valves.com
Website:    www.raphael-valves.com
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