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Sanitary Apphances and Water Fittings Sectional Committee CED 3

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Sanitary
Apphances and Water Fittings Sectional Committee had been approved by the Civil Engineering Division
Council.

A rehief valves are widely used 1n clear water mains in order to evacuate accumulated air under pressure, for
exhaust of air when such mains are charged with water and for ventilating the mains when they are being
emptied of water. This standard therefore has been formulated with a view to guide the manufacturers and
purchasers n the selection of appropriate type/size/rating of valves for the intended application. Typical layouts
are shown in Fig. 6,7, 8,9, 10 and 11.

In the formulation of this standard the experience of the manufacturers and user of such valves has been kept in
view.

Certain technical details required to be supplied by the purchaser at the time of enquiry or placing orders given
in Annex A of this standard.

The composition of the technical committee responsible for the formulation of this standard s given at
Annex C.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value,
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with
IS 2 : 1960 ‘Rules for rounding off numerical values (revised)’. The number of significant places retained in
the rounded off value should be the same as that of the specified values in this standard.



IS 14845 : 2000

Indian Standard

RESILIENT SEATED CAST IRON AIR RELIEF VALVES
FOR WATER WORKS PURPOSES — SPECIFICATION

1 SCOPE

This Indian Standard covers requirement of single air
valve (small and large orifice) double air valves (small
and large onfice with or without integral isolating
valve) and kinetic air valves with or without separate
isolating sluice valve for use on water mains.

2 REFERENCES

The Indian Standards given in Annex B contain
provisions which through reference in this text,
constitute provision of this standard. At the tme of
pubhcation, the editions indicated were valid.  All
standards are sybject to revision, and parties to
agreements based on this standard are encouraged to
mvestigate the possibihty of applying the most recent
editions of the standards.
3TYPES
a) Single Small orifice type (S 1)
air valve
by Double

ar valhve

Large orilice type (S 2)
Standard tvpe with in-built isolating
valve (DS 1), or without isolating
valves (DS 2)
¢) Kinetic Kinetie air valve (DK}
arr valve

4 NOMINAL PRESSURES
Aiar valves shall be designated by nominal pressure
(PN detined as maximum permissible gauge working
pressure i MPa as follows:

PN 1.0und PN 1.6
5 NOMINAL SIZES

Air valves shall be of the following sizes:

a) Single airvalve S 1 (Smalf orifice type) 15,
25,40 mm

{Large orifice type) 25,
40, 50 mm

(All types) 40, 50, 80,

by Single air valve S 2

¢) Double air valve

(DS 1, 2) 100, 150 and 200 mm
d) Kinetc air valve 40, 50, 80, 100, 150 and
(DK) 200 mm

6 TEMPERATURE RATING

All air valves shall be suitable for continuous use at
their PN rating within the temperature of 45°C.

7SERVICE APPLICATION
7.1 Single Air Valve (Small Orifice)

For automatically releasing air which may accumulate
under pressure in a section of pipe line during normal
working condition.

7.2 Single Air Valve (Large Orifice)

For automatcally releasing/admitting air that may
accumulate under pressure in a section of pipe line at
the time of initial charging or draming of mains.

7.3 Double Air Valves

These valves are simply a combination of small and
large orifice air valves with common connection to
the main, small oritice tunction being similar o that
of a single air valve. Large orifice serves for auto-
matically exhausting air when a pipe is being filled
with water, or automatically ventilating a pipe when
it1s being emptied of water.

7.4 Kinetic Air Valves

These valves are essentially the same as the conven-
tional double air valves but with certaimn refinements
and are suitable tor high head pipe hnes where high
rates of air discharge and venulation is required.

8 END CONNECTION

8.1 End connection of single air valves (small and
large oritice) shall be either flanged according to
IS 6418 or screwed. Screwed type shall have external
pipe threads conforming to 1S 554

8.2 Double air valves shall have flange ends machined
and drilled according to IS 1538 (Parts IV and V1)
and 1S 6418.

8.3 For kinetic air valves, all flanges includimg that of
the 1solating slutce valve shall be machined and dritled
in accordance with 1S 1538 (Parts [V and V1), Unless
otherwise agreed (o between the manufacturer and the
purchaser, flange for S0-mm dia air valves shall be m
accordance with IS 780. Flanges shall be at nghtangle
to the axis of the nlet bore und also concentric to
bore. Flange bolt holes shall be drilled oft centre.

9 MATERIAL

9.1 The material for different components of vaives
shall conform to the requirements given in Table 1.
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Table 1 Materials for Body and Component Parts

(Clause 9.1)
St Component / Body Basic Alternative
No. Material Ref 10 Grade or Material Ref to Grade or
IS No. Designation IS No. Designation
1) | Body, cover, valve disk, | Grey castiron 210 FG 200 — — -
stuffing  box, valve guide,
cowl, gland, cap, joint support
nng
im | Stem High tensile brass 320 HTB 1 or Stainless steel 6603 04Cr17
HTB 2 Ni12Mo 2
04 Cr 18N 10
12Cr. 13
) | Low pressure seat ring and | Natural rubber 11855 — EPDM — —
face ring nitrile rubber
iv) | High pressure orifice Leaded tin bronze 318 LTB-2 High tensile brass 320 HTB 2
Stainless steel 6603 04 Cr 18N1 10
v) | Stem nut Leaded tin bronze 318 LTB-2 High tensile brass 320 HTB 2
vi) | Body seatring Leaded tin bronze | 318 LTB-2 Stainless steel 3444 Grade |
vy | Bolts Carbon steel 1363 Class 4.6 Stainless steel 6603 —
vi) | Nuts Carbon steel 1363 Class 4 Stainless steel 6603 —
ix) | Gaskel Rubber 638 Type B — — —
| x) | Gland packing Jute hemp 5414 Type 111 — — -
! a1} | Float (Low pressure orifice) Timber core with — — —- — —
vulcanite coating
xn) | Float (High pressure onifice) Timber core with — -— Stainless steel 3444 -
rubber coating
xni) | Float guide Leaded tin bronze 318 LTB-2 High tensile brass 320 HTBI

Where alternative materials are specified, or other
sultable materials are to be used, such shall be in
agreement with the purchaser.

10 DESIGN AND MANUFACTURE

10.1 Typical illustration of single air valves, double
air valves and kinetic air valves are given in Fig. 1, 2,
3A, 3B and 4.

10.2 Body

10.2.1 Body design shall ensure that there are no
rccesses or pockets, sheltering escaping air. Also the
large ortfice chamber in the ordinary (non-kinetic)
design shall be such that the floating ball inside is
free to drop to the bottom without any obstruction when
the water level goes down.,

10.2.2 For kinetic air valve, valve body shall be
designed in such a way that turbulent air at the time
of filling of pipe shall not circulate and cause the ball
to be caughtin the discharging air stream and blowing
the valve shut prematurely. The cone angle of the low-
pressure chamber shall be such that even at critical
velocity of air escaping at 344 mv/sec the total impact
force on the vulcanite covered ball is less than the
suction force on the annular area between the ball and
the cone. Normal range of cone angle is 45° to 60°.

10.2.3 The thickness of metal shall be maintained
throughout the section as uniform as practicable to
avoid strains set up due to sudden changes of cross
sections. Where section changes are unavoidable,
generous fillets and radii shall be provided.

10.2.4 Minimum body thickness shall be as indicated
in Table 2.

10.2.5 In high pressure chamber integrally cast and
duly machined vertical lugs (min 3 nos) to be pro-
vided to guide the float during operation.

10.2.6 Guides for Small Orifice Floats

Suitable gunmetal or brass lined guides may be
provided for small ortfice floats and the clearance
between the floats and the guides shall not exceed
3 mm per side.

10.3 Covers of Large Orifice Chamber

The cover for large orifice chamber shall be of suffi-
cient thickness so as to withstand the full operating
thrust in working condition. Profile of orifice in cover
shall be compatible with that of low pressure seat ring.

10.4 High Pressure Orifice

The high pressure chamber having small orifice shall
be so designed that the orifice is effectively sealed in
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VALVE SIZE o
LEGEND
1) BODY 5) H.P.BALL (FLOAT)
2) HIGH PRESSURE COVER 6) FERRULE
3) H.P. ORIFICE COVER 7) GASKET
4) H.P ORIFICE PLUG B) BOLTS & NUTS
’(— VALVE B csa. SUITABLE FOR MAIN
| SIZE (Min) (Min) SIZE
\ 15 196 118 UP TO 100
L5 255 158 UP TO 100 |
|40 290 158 UP TO 100 1

Altdimensions in millimetres.
Fr. T Typroat CROSS-SECTIONAL ARRANGEMENT FOR SINGLE AR VALVE (SMatt Oririer ) S 1

Table 2 Body Thickness
(Clause 10.2.4)

All dimensions in milimetres.

1 2000

Valve Size

13
25
41y
SG
e
{01)
ba
200

Single Air Valve

Double Air Valve (DS | & 2)

Kinetic Air Vabhve (DK)

PN

Smuli Onfice

PN

1y PNITO PN
i
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1 N

9

Large Orifice

1.0 PNT.O

PN O PNl
X 10
9 10
10 12
10 12
13 16
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VALVE SIZE
LEGEND
1) BODY 5) L.P. SEAT RING
2) LOW PRESSURE COVER 6) FERRULE
3) COWL 7) L.P.BALL (FLOAT)
4) JOINT SUPPORT 8) BOLTS & NUTS
VALVE B C sQ. SUITABLE FOR
SIZE (Min) (Min) MAIN SIZE
25 202 164 UP TO 100
40 237 180 UP TO 100
50 287 180 125 To 200

Fig. 2 TypicaL CROSS-SECTIONAL ARRANGEMENT FOR SINGLE AIR VALVE (LARGE ORIFICE) S 2

All dimensions in millimetres.

working condition.  The orifice shall be of size not

Table 3 Float Diameter

less than 2.5 mm and tapering to 10 mm suitable to
refease accumulated air within the pipe. The end of
orfice shall be carefully protiled to avoid damage to
the float surface. High pressure orifice may be fitted
from bottom side of cover.

10.5 Floats

10.5.1 Minimum float diameters shall be as indicated
i Table 3.

10.5.2 The buoyancy of the floats shall ensure effective
seahng of large orifice even at low pressure.

10.5.3 The wnner core of the floats shall be made from
seasoned wood or any other synthetic material having

(Clause 10.5.1)

All dimensions in millimetres.

Valve Single Air Double Air Kinetic Air
Size Valve Valve Valve
Small  Large Small Large Small  Large
Orifice  Onfice Onfice Orifice Orifice  Onifice
15 75 40 - — — -—
25 100 75 — — — —
40 100 75 100 75 90 58
50 100 75 100 75 100 75
80 — — 100 100 1S 100
100 — — 125 125 125 125
150 — — 125 200 150 200
200 — — 140 250 150 250
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All dimensions in mithimetres,
FiG. 3A TyeicaL CROSS-SECTIONAL ARRANGEMENT FOR STANDARD DoOUBLE
AR VaLve witH IN-BuiLT [soLaTing VaLve (DS 1)
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VALVE
SIZE
LEGEND
1) BODY 12)  NUT FOR SPINDLE
2) HIGH PRESSURE COVER 13)  SPINDLE
3) LOW PRESSURE COVER 14)  H.P.ORIFICE COVER
4) VALVE 15) H.P. ORIFICE PLUG
5} VALVE HOLDER 16) BALL FOR H.P. CHAMBER (FLOAT)
6) COWL 17)  BALLFOR L P.CHAMBER (FLOAT)
7y JOINT SUPPORT RING 18)  VALVE DISC
8) VALVE COVER 19) L.P.SEAT RING
9) GLAND 20) PACKINGS
10) CAP 21)  GASKET
11)  SEAT RING 22) BOLTS & NUTS
23) GUIDE BUSH
VALVE A B c SUITABLE FOR
SIZE (Min) (Min) (Min) MAIN SIZE
40 442 210 371 UP TO 100
50 442 210 407 125 TO 200
L |
80 504 236 431 225 TO 350
100 634 280 501 400 TO 500
150 862 430 620 600 TO 900
200 988 506 735 1000 TO 1 200
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LEGEND
1} BODY 8) H.P. ORIFICE PLUG
2) HIGH PRESSURE COVER 9) BALL FOR H.P. CHAMBER (FLOAT)
3) LOW PRESSURE COVER 10) BALL FOR L.P. CHAMBER (FLOAT)
4) COWL 11) L.P. SEAT RING
5) JOINT SUPPORT RING 12) GASKET
6) COVER 13) BOLTS & NUTS
7) H.P. ORIFICE COVER 14) GUIDE BUSH
VALVE A B c SUITABLE FOR
SIZE (Min) (Min) (Min) MAIN SIZE
40 442 210 224 UP TO 100
50 442 210 264 125 TO 200
80 504 236 287 225 TO 350
100 634 280 356 400 TO 500
150 862 430 476 600 TO 900
200 988 506 580 1000 TO 1 200

All dimensions in millimetres.

Fig. 3B Tyericar CroSS-SECTIONAL ARRANGEMENT FOR STANDARD DouBLE
AIR VALvE wiTH IN-BuiLT IsoLaTING VALVE (DS 2)

sufficient bearing strength and giving an equivalent
specitic gravity.

10.5.4 Shore hardness of the outer coating of the large
orifice float (LP Orifice) shall be 100 £ 5.

10.5.5 Shore hardness of the outer cover of the small
orifice floats (HP Orifice) shall be 80 + §.

10.5.6 The specific gravity of float shall be 0.7 t0 0.8,
and the homogeneity of the float (ball) is an essential
quality in the smooth operation of an air valve.

10.5.7 The diameter of ball in high pressure chamber
15 related to the maximum working pressure and for a
given size of orifice increases with pressure. The

alternative to a larger diameter ball is a smaller
diameter orifice. However too small an orifice
diameter shall be avoided for eliminating mechanical
problem.

10.6 Low Pressure Seat Ring

10.6.1 Low pressure seat ring shall be made of natural
or synthetic rubber having a shore hardness of 70 + 5.
The central orifice shall be profiled for maximum
discharge in any given condition of pressure
differential between the chamber and atmosphere.

10.6.2 Thickness of ring and orifice size shall be as
indicated in Table 4.
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YALVE
LEGEND SIZE
1) BODY 7) H.P. ORIFICE
2) HIGH PRESSURE COVER 8) H.P. ORIFXICE PLUG
3) LOW PRESSURE COVER 9) BALL FOR H.P. CHAMBER (FLOAT)
4) COWL 10) BALL FOR LP. CHAMBER (FLOAT)
5) JOINT SUPPORT RING 11) GASKET
6) L.P.SEAT RING 12) BOLTS & NUTS
13) GUIDE BUSH
VALVE A B o) SUITABLE FOR
SIZE (Min) (Min) (Min) MAIN SIZE
40 260 196 324 UP TO 100
50 280 211 352 125 TO 200
80 305 236 373 225 TO 350
100 360 280 424 400 TO 500
150 487 450 674 600 TO 900
200 700 506 739 1000 TO 1 200

All dimensions in millunetres.

Fi. 4 TyricaL CrROSS-SECTIONAL ARRANGEMENT FOR KINETIC AR VALVE (DK)

Table 4 Thickness and Orifice Size of Low
Pressure Seat Ring

(Clause 10.6.2)

All dimensions in millimetres.

Valve Size Low Pressure Seat  Orlfice Skze (Min)
Thickness (Min)
40 S 37
S0 S 37
80 6 49
100 6 65
150 8 110
200 8 134

10.6.3 The inner profile of the seat rning shall make
contact with the float in the large orifice chamber and
it’s profile shall match with the machined profile in

low pressure cover s0 as to be able to withstand the
bearing load under working condition without any
detenioration in the quality.

10.6.4 Low pressure seat ring may also be manu-
factured with impregnation of metallic plate along with
fabric layer inside to avosd sagging when float 1s not
sealing the orifice. In this case it is 0ot necessary o
use joint support nng underneath low pressure seat
ring.

10.7 Joint Supporting Ring

The low pressure seat ring shall be held securely in
place under the low pressure cover by a joint support
ring to prevent it from sagging when the float ts not
sealing the orifice.
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10.8 Cowl

10.8.1 A cowl is basically a shield for the protection
of low pressure, large orifice chamber, scat ring and
the float. It shall be designed accordingly to prevent
direct ingress of foreign matter inside and protect
damageable parts from the ill effects of sunrays,
monsoon and other damaging elements. There shall
be sufficient clearance between the orifice and the
shield to ensure easy passage of air out of (and into)
the valve chamber under a given pressure differential.

10.9 Gaskets or Jointing Material

Gaskets used between the flanges of component parts
of the valves shall have minimum 3 mm thickness.

10.10 Bolts and Nuts

Bolts and nuts shall conform to IS 1363.

10.11 Built-in Isolating Valves
10.11.1 Double Air Valve

10.11.1.1 Where screw down type isolating valve form
an integral part of the double air valve materials of
construction for this valve shall be selected from those
listed in Table 1.

10.11.1.2 Lift of isolating valve shall be (d/4)+2 mm
minimum where ‘d’ is nominal size of the valve.

10.11.1.3 Diameter of spindle measured at stuffing
box shall not be less than that specified in Table 5.

Table 5 Spindle Diameters of Isolating Valve

All dimensions in millimetres.

Valve Size Spindle Diameter (Min)
1.0 MPa 1.6 MPa

40 18 22

50 22 24

80 22 24

100 28 30
150 28 32
200 32 36

10.11.1.4 Valve cap

The isolating valve shall be operated by a removable
key and the spindle shall be provided with a cap of
dimensions as given in Table 6 and shall be secured
by set screws. The direction of closing shall be
indicated on the cap.

10.11.1.5 Direction of operation
[solating sluice valves shall be closed by turning the

operating key in clockwise direction, unless otherwise
specified.

11 FINISH

The finish of the castings shall be smooth and free
from blow-hole, crack, flaw, burr and other defects.

12 TESTING AND PERFORMANCE

12.1 When tested as per 12.4.1, the air passage and
the function of ball floats in a valve shall be satis-
factory, and the valve shall work smoothly.

12.2 Hydrostatic test of valve body, when tested in
accordance with 12.4.4 shall reveal no leakage through
pressure sustaining components and joints. There
shall be no permanent deformation of any part.

12.3 When tested in accordance with 12.4.2 and 12.4.3
the valve seat body shall not show any leakage.

12.4 Function and Performance Test

12.4.1 The valve shali be fitted on the test bench as
shown in Fig. 5. The pressure of the water in pipe
shall be developed to working pressure, and the main
valve or cock shall be gradually opened to check the
air release and float function. Compressed air shall
then be slowly injected into the valve through under-
side of the valve to check the function of the floats. In
case of large orifice single air valve the pressure of
the water in the pipe shall be developed to working
pressure. The float shall automatically lift and seal
against the seal. There shall be no sign of leakage.

12.4.2 High Pressure Orifice Seat Test

Subsequent to high pressure onifice performance test,
hydraulic pressure shall be reduced up to half of the
working pressure to check leakage of orifice seat for a
duration of three minutes.

12.4.3 Low Pressure Orifice Seat Test

Subsequent to high pressure orifice performance test,
hydraulic pressure shall be reduced up to half of the
working pressure to check leakage of orifice seat fora
duration of three minutes.

12.4.4 Body Test

The valve body (without cover, ball floats) shall be
covered by a blank flange, keeping isolating valve/
cock open. Hydrostatic pressure of 1.5 times the
pressure rating of the valve shall be applied for a
duration of 5 min to check the water tightness of the

body.
13 INSPECTION

13.1 If inspection is required, this shall be stated in
the enquiry and order. The purchaser or his authorised
representative shall have access to the manufacturer’s
works at all reasonable times to inspect the assembled
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Table 6 Cap for Isolating Valve
(Clause 10.11.1.4)

T

I

i ———m
[o)]

H

TAPER 1IN 20
EACH SIDE

|
| i
! 0
| 1
.
; !
L B —
M1Q _TAPPED HOLE
UP TO S'ZE 130
M2 FOR SZE 200
Valve Size *A'SQ ¢B C D E F
40 15 50 22 2 88 50
S0 19 50 26 32 X8 SO
RO 19 SO 26 32 8% 50
100 24 60 40 50 116 60
150 24 60 44 50 116 60
200 28 65 44 55 121 60

valves to his order.

13.2 Protection of Exposed Machined Surface

When required, exposed-machined surtaces shall be
coated with suitable rust preventive compound.

14 COATING

14.1 Coating material shall not impart any taste and
odour to the water. Itshall not contain any ingredients
injurious to health, neither shall it be affected by water

after drying, not shall it have any ill effect on the
quality of water, 1t shall not also be affected by heat
and cold.

14.2 Two coats of black japan conforming to Type B
of IS 341 or paint conforming to Type 2 of IS 9862
shall be applied as specified by the purchaser.

14.3 Coating Method

When black paint as per IS 9862 is used coating shall
be applied by brushing or spraying. When coating
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Fi;. S Tyricat ARRANGEMENT FOR TESTING AIR VALVES FUNCTION AND PERFORMANCE

material 1s epoxy pamt, the method of application shall
be specified by the purchaser.
14.4 Appcarance After Coating

The finished coated surface shall be free from base
spots. bubble blistering, sticking of foreign matter,
excess Hoating and other harmtul defects.

15 MARKING

15.1 Each valve body shall be permanently marked
with a plate securely fixed to the body with the

following information:

a) Nominal size;

b) Nominal pressure rating:

¢) Typeofvalve:

i) Single air valve S1, 82, et¢
i) Double air valve DSI1, DS2, etc
1) Kinetic air valve (DK)
d) Manufacturers name or trade-mark; and
¢) SiNo. and year of manufacture.

10



15.2 Each sluice valve may also be marked with the
Standard Mark.

15.2.1 The use of Standard Mark is governed by the
provision of the Bureau of Indian Standards Act, 1986
and the Rules and Regulations made thereunder.
Details of conditions under which a licence for
the use of the Standard Mark may be granted to
manufacturers or producers may be obtained from the
Bureau of Indian Standards.

16 PACKING AND STORAGE

16.1 Valves shall be so packed as to minimize the

IS 14845 : 2000

possibility of damage, during storage or transit. If
special packaging is necessary the purchaser shall
specify his requirement.

16.2 Valves shall be stored in roofed stores.

17 PREPARATION FOR DESPATCH

17.1 Each valve shall be drained, cleaned, dressed
inside and outside and prepared to meet appearance
specification and suitably protected for despatch in
such a way as to minimize the possibility of damage
and deterioration during transit and storage.

ANNEX A
(Foreword)
ENQUIRY/ORDER INFORMATION

The following shall be stated in the enquiry/order:

a) Typeofvalve;

b) Nonminal diameter;

¢) Nominal pressure;

d) End connections required;

e) If gunmetal/brass guides for floats are

required;
f) 1f drain plugs are required;

If valves are to be protected, against electro-
static build-up;

g)

h) Specific requirements of following things:
1) Test certificates;
1) Inspection or certificate of conformity;
i1) Painting, other than those specified;
1v) Protection to exposed machined surfaces;
and

i)

[solating valve, if any, required.
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Title

pressure pipes for water, gas and
sewage (third revision)

Schedules for wrought steels for
general engineering purposes : Part
5 Stainless steel and heat resisting
steels (second revision)
Specification for corrosion resistant
high alloy steel and nickel base cast-
ing for general applications
Gasket and packings — Jute and

Cast iron and malleable cast iron
flanges for general engineering

Stainless steel bars and flats

Ready mixed paint, brushing, bitu-
minous, black lead-free, acid, alkali,
water and chlorine resisting
General requirements for rubber
seals for hydraulic gates

ANNEX B
(Clause 2)
LIST OF REFERRED INDIAN STANDARDS
IS No. Title IS No.
210: 1978 Grey iron castings (third revision)
318 : 1981 Leaded tin bronze ingots and
castings (second revision) 1570 (Part 5) :
320 : 1980 High tensile brass rods and sections 1985
(other than forgings stock) (second
revision)
341 : 1973 Black japan, Types A, Band C (first 3444 : 1987
revision)
554 : 1985 Dimensions for pipe threads where
pressure tight joints are required on 5414 : 1969
the threads (third revision) hemp
638 : 1979 Sheet rubber jointing and rubber 6418 : 1971
insertion jointing (second revision)
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