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Water Hammer Demonstrate  Apparatus

Academic Year 1994

by Project Report Advisor
Mr. Satit Suwanchana Mr. Somsit  Moolsathan
Mr. Soontorn Jaiyen Mr. Kiattichai Ruksachat
Mr. Usa Suwanrat

ABSTRACT

The water hammer demonstrate apparatus have been deviced to explain the
effect of water hammer in the water supply piping system and it's remedy.The water
hammer demonstrate apparatus is the model of water supply system using 1 Hp
pump to supply water through 1" sch 40 ( STD ) with gate valve and ball valve at
inlet and solenoid valve with pressure transducer at the outlet. The water is supplied
to the system by the pump from mian tank and collected at the calibrated tank.

The principle operation of the apparatus is to supply water from main tank
by the pump and collect at calibrate tank the experiment is carried out by varous
pressure using gate valve and for each pressure value the outlet is cut off by the
solenoid valve and the corresponding pressure rise is noted by the use of pressure
transducer and oscilloscope. From the experiment found that for each cut off at
outlet there is sudden increase in the pressure in the system and reduced gradually
by the friction developed between water and pipe surfaces. This is called water
hammer and which is leads to damage the system if occured repetatively.

Hence to avoid the water hammer and to prevent the system from damage
the project team deviced a air chamber ( 100 x 150 mm ) before the outlet to absorb
the pressure due to water hammer up to 100 liters/min.
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Kinema . Buik .
uc ; Vapor . Vapor ' modulus
i Tem ; specific Viscosc1  Surface  pressure ; pressure of l
| pera- . Weight * Density | Viscosity =ty _ tension P, ' head ' elasticity '
wre |7 'p px10 vie', 6 [KNmiipy (Kxi0']

(e ; k-\’/mj kgim; m3/s m:/s N/m i abs \ m ' K.\'/m:
0 9.805 999.8 1.784 1788  0.0766 0.61 G.00 202
5 9.807 10C0.0 1518 1319 0.0749 0.87 ¢.09 2.00
10 9.804 999.7 1.307 1.300 0.0742 1523 0.12 2.10
15 9.798 0091 1.139 1.139 0.0735 1.70 0.17 2 1S
20 9.789 9082 1.002 1.003 0.0728 2354 0:3S 28
25 9.777 397.0 0.890 0.893 0.0720 3.17 0.33 2
30 9.764 995.7 0.798 0.300 0.0712 4.24 Q- 2ok
40 9.760 0922 0.653 0.658 0.0696 7.38 0.76 228
50 9.689 ©88.0 0.547 0.553 0.0679 1933 1.20 By
60 9.642 983.2 0.466 0474 0.0662 19.92 2.05 2.28
70 9.589 9728 0.404 0.413 0.0644 31.16 30.20 2.25
80 9.530 9718 0.354 0.364  0.0626 4734 4.96 2.20
90 9.466 9653 0.315 0.326 0.0608 70.10 7.18 2.14

100 9.399 958.4 0.282 0294  0.0589 101.33 1033 207
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Pipe

utside daimeler

Wall thickness

Inernal dumeter Flow area
SIZe Schedule [
Inch In mm. In mm , f1 mm ft: mm;
- '40(STD) = 0068 | 173 . 00223 {683  0.0003%47|  36.63
Lo 0405 | 1029 SO(XS) . 009 | 241 001792 [S47 0000252 23 50
| .
! | 40(STD; 0088 | 223 003033 S22 | 00007227 47.96
CLy L0540 | 1372 080(XS) [ Q419 | 302 002517 [7.63 00004974 = 4632
30(STDY - 0.091 | 231 004103 1252  9.001326 123.3
3 0675 | 1714 $0(XS) | 0126 | 320 003525 ;1074 00008759 |  ©0.59
40(STD) , 009 | 2377 005183 |1580  0.002i10 196.1
Ly 0.340 | 2133 304XS) 0147 | 37+ 0033550 [13.86 0.901626 150.8
: : . 160 10188 | 478 | 003867 |1178  0.001174 | 1000
: L XYS)  '0204 | 747 002100 |640  0.000346 3217
| 50(sTD) {013 | 287 ! 006367 |2003 ' 0003703 S
iy 11050 | 2667 %so (XS) iio.x:u 392 | 006183 |18.33 ' 0.003003 2785
' | 160 10.219 556 - 005100 11555 0002043 1898
| | (XYS) io.sos 7.82 ' 003617 |11.03 ' 0001027 0555 !
! l %40 (STD) : 0133 | 333 1008742 | 2664 0006002 §57.4
} 1 | 1315 | 33.40 | 30 (XS) i 0179 | 455 : 00797 | 24.30 ' 0.003995 5033 |
E ‘ 160 10250 | 635 ‘ 006792 | 2070 ; 0.003613 3365 |
' | (XYs) 0358 | 909 004092 | 1522 ! 0001957 1815 |
| | l50(sTD) 0140 | 356 | 01150 3504 ¢ 001039 9643 :
! 1 | 1.660 | 42.16 | 80 (XS) 50.191 4.85 i;o.noss 32:46 | 0003908 827.5 ‘
: ! ‘ 160 10250 | 635 ' 009667 | 29.46 : 0007539 681.6 !l
L f L (XYS) 10382 [ 970 |0.07467 | 2276 | 0.004379 4069 !
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= APPLICATIONS AND CONSTRUCTIVE FEATURES

The pressure transducers ol he Seres LP 620 are used lor static and cynamic, posilive and negalive (= vacuum) measurements

in industrial applications, cleodynamics, ‘or general or laboralory uses, wherever high accuracy. pericrmance, mechamcal
ruggedness and reliabilily are requested

The operating principle is based on the linear pressure delormation of a ctapnragm and the consequent unoalance ol a strain gauge
bridge with 4 acuive arms. The strain gauges are ol metal layer fype and nol  semiconducior type. in order 10 ensure a high accuracy
and insensitivity 1o thermal changes.

The measunng diaphragm s localed inside tne Iransducer, as suitadle (or indusinal applications, 10 avord possidie damages dunng
inslallation or use caused by tluid aorasion or undue overpressures of overiemperalures.

Some of constructive features of the series LP 630

Electncal connection: by connector, seaied IP 55, complete of seaing ruooer gasket and loking screw. Calibrauon: swilchable by
internal reed contact and external proximity mégneL Transoucer body: in hign resistance stainless steel.  Hyadraulic connection:
1/a” BSP (G1/47) for screw threads cylindncal or sealing conic.  Upper enclosure i Doryl (Du Pont) giass filed, resistant o high
temperatures andto chimicalanacks Oustightand protected against water jeis: IP65. Same sizes lor ail the moce!s of the senes,

-

\ some supplementary features {or the amplified models: LP63S - LP631 - LP634

* All these models have an iniernal voitage stabilizer,

* All (hese models have an internal reguiaion of zero (or 4 mA) by a multiturn pot adjustable from oulsice inrough the central hole
of the connector locking screw

* 4l these models have a parually-seaied hole (in place of pin 2) for the span (or 20 mA) reguiauon.

* The models PLE35-LP631 (voltage amplified) have an internal generator of negative voltage for the real zero (without any fix
sollage pedestial).

* The models LP634 (4-20 mA) have current and vollage outputs (from pins: zero and 3= current outpul = 2 waras = 4+20 mA;
from pins: 0 -1- 3= voltage outout = 3 wires =1+ 5V,
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PRESSURE TRANSDUCERS

Bl 0 cucorc Bl SELF-AMPLIFIED SERIES LP 63058588

W

TECHNICAL SPECIFICY

“1iONS
+ FOR THE SERIES LP 630: y
Measuring ranges: 0 -~ 10 - 20 - 50 - 100 - 200 - ;S-O—G-—SOO 700 - 1100 - 1400 tﬁ’-‘: FS ;___-__ ‘
Non-linearity + hysteresis: <z 0, Oé“ FS (1400- S.:O_OTaa_r:-F—S)— “S : 0 A% FS (350-2_;0. 4.0(:.).bars FS). B
/ €:0.15% rS(lOO S0 bars FS) €203% rS(ZO bars FS): € 2 0.5% FS (10 bars FS). bsl

Temperature effect on sensitivity: s z 0 002°' FSrC;

Temperature etfect on zero: < = 0, 0015. FSF‘C.’ =

double symmelncal comoensauon

Zero unbalance: = 2 FS (tor LP632)

Calibration: swiichable by intemal reeo comacl and exiemnal proximity magnel

Overload: twice FS.

Degree of protection:

P 65 as lor DIN <0050 oes-gnauon (dust uignt and protection 2gainst water 1ets)

Ultimate overload about 3 imes Fs

[ —— - - - - Y —— 1 =
internal oo Supply ! Signal Zero ! Pin connecticns
Model H . e e i
electronics ! ot wires vollage { Outout , reguiducn 0 [ i 2 3
- - - e = o= — s 4 - -
' i l i ] : i
LPS i wilhout . mviv suoply ; oulpul cuiput  © sup
32| eleciares : 4D 10 20 V acfac ! 2 ! ! Y | " 1o ; Py
e £ i e e seiie
LP835 voltage ; 0-105up 1228 Vi 0-5V x ! nole i
! 210%mn '
i amolitier SR ol common ; output lor span | supply
LP631 | | 0-18upt0 28V {o-mv ! reguiaton |
} ' = Dl 2
i ! : 1 | cole  : 4-20mA
L H +10% min
Vreas current e 0:12uplo 40V [4+20mA { °°l SO L 1 tor 20 A= SUPRIY I
amplifier \ R T i :
L R D-17upt040V ' 1 -5V A mA sutput common  "elu3ton supDly
4 | ! 1
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IBRATE TANK

SRINAKARINWIROT UNIVERSITY
PROJECT: WATER HAMMER

" | DRAWING LIST: WATER HAMMER
NGl DRAGHTSMAN: S.Usa

DATE: 20/04/95

SCALE: NONE
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STEEL WHEELS ©4‘

. 600 ——{ 400 -‘—630—*-| l
420 NOTE:
MATERIALI ANGL.LE 40x40x4
| , 1050
| 145 630
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SRINAKARINWIROT UNIVERSITY

PROJECT: WATER HAMMER

DRAWING LIST: SUPPORT |

DRAGHTSMAN: S.Usa

DATE : 20/04 /95
SCALE: NONE
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Ml2x20 SRINAKARINWIROT UNIVERSITY

PROJECT: WATER HAMMER

DRAWMING LIST: SUPPORT 2

DRAGHTSMAN: S.Usa

DATE : 20/04/95

SCALE: NONE
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NOTE:

MATERIAL OF CALIBRATE TAMK: STANLESS OF STLLL

i
L

A —~}-2]
SECTION A-
& SCREEN PLATE t=2 mm

SRINAKARINWIROT UNIVERSITY

PROJECT: WATER HAMMER

DRAWING LIST:CALIBRATE TANK

DRAGHTSMAN: S.Usa

DATE: 20/04 /85

SCALE: NONE
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k/¢ 50x25x4 SRINAKARINWIROT UNIVERSITY

PROJECT: WATER HAMMER

DRAWING LIST: SUPPORT 3

DRAGHTSMAN: S.Usa

DATE: 20/04/95

SCALE: NONE
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NOTE:
MATERIAL OF CALIBRATE TANK: STAINLESS OF STEEL

BALL VALVE 1/7 PIRESTE
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SRINAKARINWIROT UNIVERSITY

PROJECT: WATER HAMMER

DRAWING LIST: AIR CHAMBER |

DRAGHTSMAN: S.Usa

DATE : 20/04/95
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SCALE: NONE




NOTE:
2 2
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MATERUL OF MAIN TANK: STAINLESS STEL
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SRINAKARINWIROT UNIVERSITY
PROJECT: WATER HAMMER
DRAWING LIST: MAIN TANK
DRAGHTSMAN: S.Usa

DATE: 20/04 /95

SCALE: NONE




ELBOW 90°¢

TRANSDUCER,
SOLENOIL VALVE

BALL VALVE 1 CALIBRATE TANK
BAL

T-JOINT

BALL VALVE 1%’
PUMP 1 HP.

MAIN TANK

SRINAKARINWIROT UNIVERSITY

PROJECT: WATER HAMMER
DRAWING LIST: PIPING

BELLOW JOINT

DRAGHTSMAN: S.Usa

DATE : 20/04/95

SCALE: NONE
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