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Pressure Relief Valves

Each Wyoming Engineering Standard for Irrigation Pipelines (430 series)
require the installation of a surge chamber or pressure relief valve when
operating under certain conditions. The standards further state that
""Pressure relief valves shall be no smaller than 3 inch nominal size for
each diameter inch of the pipeline and shall be set at a maximum of 5 psi
above the designed working pressure or static pressure of the pipeline.

A surge chamber, properly designed, is very effective in controlling
surges within a pipeline. |In most instances, surge chambters are more
costly than pressure relief valves. They also have some installation
problems due to their size and exposure to vandalism.

Pressure relief valves, properly sized, adjusted, and maintained, will
provide adequate protection for irrigation pipelines at a relatively
low cost.

Using the minimum criteria stated in the Engineering Standards for sizing
and setting, a pressure relief valve may result in an inadequately pro-
tected system. This Technical Note will outline a method of determining
the size and the pressure setting required to safeguard a pipeline and
its appurtenances.

Basically, there are two types of pressure relief valves. The capabilities
and installation requirements are different, The designer must specify

the type of valve upon which his design was based. The following is a
description of the two types of pressure relief valves along with some

of their advantages and disadvantages:

. HYDRAULICALLY OPERATED PRESSURE RELIEF VALVE,

The main valve body and cover is cast iron. They are either globe
or angle type. The valve operation is regulated by a hydraulically
operated pilot control. The pilot control is a direct acting spring
loaded diaphragm valve. Such valves are manufactured by the Ross
Valve Company, Cla Val Company, Rainbird and others.

The advantages of this type of valve are:

a. The discharge can be confined in a pipeline and directed to
a protected outlet location.

b. It is fast acting and siow closing, thus reducing surge
potential,
c. It is capable of discharging at a high velocity for intermittent

surge relief (up to 45 feet per second).

’ ]'I, '&l|’
, 21, 230 3 4ngn g 10, 121 14" and 16“. Some
manufacturers make larger valves.

d. They are available in a large variation of sizes, ie.
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The disadvantages of this type of valve are:

a. Depending on water quality and sediment quantity, frequent
cleaning of the screens in the pilot control system may be

required.

b. Installation requirements are more exacting and therefore
more costiy than for the spring operated pressure relief
valve.

2. SPRING OPERATED PRESSURE RELIEF VALVE

The spring operated pressure relief valve operates, basically,

on the same principal as the pilot control portion of the
hydraulically operated valve. The pressure setting is controlled
by adjusting the tension on a coil spring. The coil spring main-
tains pressure on a seal. This valve is usually installed on a
riser. There are a number of manufacturers that market a spring
operated pressure relief valve. Each manufacturer has a number
of models of valves. |In many instances, the designated diameter
of the valve is not the port diameter.

Before approving a valve, the designer should request the test
results on the valve in question. The valve must be capable of
releasing the designed flow at a pressure differential of 10 psi
greater than the valve setting. The Waterman AA-9 valve is cap-
able of meeting this requirement.

The advantages of this type of valve are:
a. Installation is relatively simple at a low cost.

b. Maintenance is relatively trouble free if protected from
livestock and machinery.

c. Valves are available in the following sizes: 2", 3", 4h
and 6',
The disadvantages of this type of valve are:

a. The valves are not fast acting, therefore, the degree of
protection is less.
b. Unless special provisions are provided, the erosion potential

is great at the point of discharge, which is usually around or
over the pipeline.

c. The velocity through the valve is limited. For Wyoming,
the maximum permissible velocity shall be 10 feet per second.

d. There are a number of pressure relief valves on the market
that will not provide the necessary protection.

The theory behind the use of a pressure relief valve is to provide a
means of releasing a large volume of water at a high velocity which in
turn will reduce the pressure within the pipeline.

DES IGN

The procedure for designing, sizing and determining the proper setting
for a pressure relief valve can best be explained by the use of examples

(attached). The following is a glossary of terms that will be used in
the examples.
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H.G.L. = Hydraulic Grade Line - A line drawn through a series of
points to which water would rise in piezometer tubes
attached to a pipe through which water is flowing.

Operating Head - Difference in elevation between the H.G.L. and the
centerline of the pipe. May be expressed in feet or
pounds per square inch. (1 foot of water = 0.4334 psi or
1 psi = 2.3071 feet of water.)

Head Loss -~ Reduction in elevation of the H.G.L. resulting from
friction or obstructions during the passage of water.

Operating Pressure - Available pressure within the pipeline to
discharge flows.

The design and size selection of hydraulically operated pressure relief
valves shall be referred to the State Conservation Engineer.

..



i

"W yorm /N9w

RO b ks Lire

You

DATE

‘cﬂ'e‘c?so 8Y ’]bA TE JOB NG, T

SUBJECT

Samp/e

SHeEeEr 3 oF L

Croblem %/

~ W= 4'777 7ech
Nore /0

2= £rg Tech
Norte #/0

2K 15 pot a
Arue Heed
Jos3 - ZTHA /5 a
ravo ofF Ade
Srraller o€
o Ahe Grger

sHhe 8.0/ ~s¢ Can b ofseH é/ Fhe
re/ecose oF doter. 75 determipe
The Volume reguwrired Ths folbwn
Xors77ee /7 Czrr7 ‘e s

& = /9/

wWhere.

29 4
)~ =K

s

Reayired X lx) sz
J

Area of pe /fine

32.2 (aceeferatron a/j/a/:?‘/)

Head ro be OFsel’l i fesr

Serrrrmra Forr oF Ao

Josses o Ahe Sysiem 7iose

rhe Velrve rfocaleoo.

[T T T ] Yy

Defermine > K

Zr+esrr Ao Length |Asemt| 8 2| ¢ K
20" oz s7pe 0086 | 1500 0.5703 |0325|0./45 | 405
/0-8" Padlucer |0.09 * / 0.3672 |0.135 |0.348| .03
8 ala /://oe 0.0249 | 1200 03672 |0./1350.398]/0. 39
8-¢ /Peducer|o.’/4”™ / 0.2:145 |0.0¢7| /.0 | /¢
¢” o FPoe looszss | 1300 0.2165 0047 ] 10 l4¢.02

' =K 60.63

*/(F For reducers - 7ob/le 67-/{7/79;/ Saopd bool of
/Vya’/au//es, 2 rh L orn (vse V= a’%réc)

- 2
= ﬂ‘ " ! /q‘ .
/zo"-' '97';

C ~-Rarto L lsmal/es? FPoe)
A ppoe s )?ae:f/on)

A = (Afo)(l.eny/é)(c)
Charge 8.0/ psc 7B Feel of waler

Bo/ = /8. 28 FF
C.433¢




STATE PROJECT . -
" Wyomwes Gravty  Sornkler Syslem N
8Y }/O a LDATE CHECKED 8Y DATE JO8 NQ.
SUBvEST Sample Froblemr 2 SHEET 4 oF 4
Q= 0047 | (64.4)(18.48) - 0.207 cfs.

(/ » ¢0.63)

A poressure relef volve Copable of
re/eosiso 0,207 8K o @ veroerty of
/0 /'/.:ec or Joxs /S b /:};z.f//re

Area JI7 vele = 0049/ rg s

Velocity 7hrowsh 37 velie = 0.207 - 2.2k
y 7 2.207
o.049)

A 2" Joke wowuld refecose Abe regured
Volunre a? @ vetcdy oF P& ;éf.:ec

él/f .?;‘0/79’0/%: reR e G /720720070 o 22
//75’4 0/’

OF K imTia Sor SvEry oo,
PPipe e, ‘

The Volve Show/s be I/ fo =)

Qlt Max. Sterte hbeod # & psc -
723 +& = 8L pii wreB5pse

rYace Yolve at or ﬂeolr St doro0




4

Cr

ey

e
JOB IO

smeer

ler Lim

!

7/

¥ SN

SeorimK
DATE

7y
|

Gravs

CHECKED 8Y

TPROJECT

Line = \S‘amjo/e ﬂcé/em

<
o7

DATE

~

Prcrrre

You

Mye -
SUBJECT

STAT

Lesigrr Qs 2 CLS 200 gprrz Design  Q =/LCrs - $32 3407

A o

[
.
!
|
|

L0 o SR H . _LYC (TPS) |, 8" da SLOR $/ PYCIRS) 6 dia SDR 41 OYC TIPS

J200 | Eﬂn&y%n@uwo 11111 HGL @ desigr Q
/ N P T LRI
N A A A Attt S \
N ‘ . Tl
~N : . I A TR R RS
N > I I R T N ke PO
<
4150 h
< -
~N
N / |
Q ~ N
N N E
N
T . AN
N¢loo N N < :
by .Nv:\nu\\. 0\
\u\\vm\\\um S
,/_ EE N
A/w /./ -~
4080 N ik B
S T4
LS ® ~ +
N T~
N —~
RN Ste £0#r00 - ]
L00° 1 I EL Q07 |
otoo S+00 10100 ’5+00 20000 2500 30+00 35000 £0+00

FIGURE [/

. &




T erovecT ) ;. o) . o
o Weming | o GraviZy Sprooklir Leze N
8Y Vs ]DAYE !c:—/e'cxso BY ._[DA TE Tuoe No. ‘
SuUBJECT ) : - —
. Sample rFrotlem 1ol sneer_2 o= 4

7 HpO= O 2374 Fre

Tage 3 £ng 7ech
Norte Now Kev

Epy TEch abre
ve /l& Fig /

Lo ssrb/e oressare

Possrble Fressure

Givern Pice /line profile,

s lorrrarics Shkcwn or Froure 1.

PSS v /rny.a//./;/y raers & 2 £¢ //
i lerval/ She  s5roc Ao

!
ey ¥ed QesI97

AL 0D,

/_;.76;!///60’-' Lererrrrim e /7€ea/ fgr Frassecore

re/-el Yorve — ,F resded  derEromne

Tz e.
SOt Fvor?

Maximarr7 Przte SRS r e g Lome —
(2200 — ¢0s/7)(0. £332) = 9.3/ Fs¢

yeloci?y sn & che SO 4] IPs FPVC pipe
@ /ofs = _4

A

_ =4.62 feet /e
o.2/685

. ./“\.
Jwo Fleld Joterol ore opercon ?
O/ F Abe & swch e,

F erre s
PI7S T /'/y Closed A Farge Fosswre
ol be Creorfted, (CsHorsiine HAhbe
7229 1 Faede oF e pressqre merease.

Veloc, Ay 1n E7dia. SOR 41 LFPs PrC ppe
@ 0/ é_ C/l’ -

= O~ = 2,3/ Feelt/sec
0,216

Ve/ae/// 0/01775 = &2 ~2.3/ = 2.3/ %lec

FPresswre Zrereose

= 28.7 fec.

= SAe pressare *
Surge ressure

= 785/ #28.7 = /08,0/ FS¢

SO 4/ e A5 @ ,o)e.s.sare ra//'o/? —~\
OF o0 oscy, So QA presscwre Kelel
yo/ve

masHF be sized HFo

e be regared. H4s Vale

@dd, homal/ & o0/ Fse

oFsre? Frhe




5

W
o]
k
K\ ~
wlo
Nz | =~
Ve | ¢
rJ RY
R v
¢
2
N
Q
JE
|
3
N\
NERE
d
o,ym
@
5 8IS
w X |-
JCO
g ¥ | S
NI
e
L
Ne | X
da | T
N
N
Nu
Or
e
bk
I3
R

!
| |
|
250
R == e Desrgs7 \\.Q.N.N
200 T
N
N N )
N
Yy N \
M /50| o Q=25 Cfs Q:25 Cfs. —— = -
NS
N 10 da SO 32.5 PYC_Fpe,l, 0" 2o sop 2] PV Fpe,| 8" ;
> _ .
il L _
ﬂxhblllll R/ poe fo be ZPS _ , ¢ -
- A T Q
\\\\\\\ S
-7 Slg N
- _ w0 \
&0 _ - S+OO | ® N
—_ -7 £/ 70.0 3 4
oy . Y
- Zover! of Fpelne 9
K= P 77/0
Woter £/ 20.0 _
o 1 ! | | .
0+00 S+00 10 +00 /5100 20+00 25100 30000 I5ro0 40¢+00
STATION
FlGURE 2

_f




STATE PROJECT Z
Wyorz 7o Purrmp SerinKler Sys7em —
By ) DATE CHECKED BY " |paTE Jo8 No, \
You ,
SUBJECT T =
S AampPLeE PROBLEM 72 sHeer 2 oF 5

Givern oesrz 1 FOr sl 0 S on
/‘/jare, 2. Irn;c:?‘/&/? resers eddst/
be spoced @ 0’ occ Fromr st
rESro0 o /00,

Fe;a//ea/ S Determisre qecd For @
pressure  Felel Jolve. F
meedeyd  Size ond Joczre
A Frescwre Xele)l rous

SOLUY7/0)

Cecterrr7ire //e/aa///es e /7//0:—: Ao

2.503 A/ s=c

Areas F£rom /207 Sor IS & = 25
L9, Teck 0555/
Aere w0 Koy

0" spr 4/ =_ a5 4.384 F#/ sec

8° sor ¢ = _42& = 3.404 F/sec.

0.3672

s Swrge  pressores ore @ resw/’ of
Q 1/@/0(;//)/ GAG/)?& 4= j?/'ea/c.s/'
6’4/7.9 owr DOECwr cotber Abe

O 77,0 /s J’/o,o/a e, rhe b

O SoPe HAHree (3) oF 7Ech AMoFe E2P. &
Qs oS schoeorte  Fhe JSeloc, eSS
srdolved wul Qorr wse Abe AD rorrer /7
Frorz? whsch Ahbe Curdes ere o/ez/e/aﬁ:d

Fressere Zycreose = (7222 XVelor?y Chanzs)
| / SDR - O 443

AP -10"s0R 32.5 =(79.22)(4.503) _ £300Ps¢
|/ 32.5 ~0. 943 N

AP -10" spre ¢4 = (79.22)4.384) = $455 e
,/4/.,0-0.4¢3 |




W Yorm.m»z

STATE

PROJECT

Fump Sprinkler .S"y.s?‘e»y

By

You

DATE

CHECKED BY DATE JoB No.

SUBJVECT

\90/7710/3 Frob /8/77‘

—

<

= _
= SHEET 3 OF

2 A0 =0 4333
Ef‘

Ko & P Fromr
fny. 7ech
NoZle %0

AP -8“sor 4l = (79.22)(3 404)
| /4/_o.¢43

= 42.34

[romr  sdere 2. Delermire S Gessiares

ar desigr  Cornd Fors-
oroo -(z5 9-20.00.¢553) = 89.22 ros¢

63.70 [Fs¢

it

/Sw00 - (2/70 - 7Z0.0X0.43533)

1"

28100 - (209.8 -850 0. $335) 53,73 Fse

41 +00 = (204.0 - /0860, 2353) =

77s¢

95,06
ThHe Fossible pressare QF  FhLE pemyo
Could be S9.88 6300 = /5222 Fs¢

Which exceeds Fhe /25 psc reting
OF Hhe poe. So A ressors reje’

valve wit/ be reg wired @A Fhe pump,
/"C.;?z///éb/

Derternrme release  Quos Xy
é/ /)0//04011?7 farma/q.

G =A/ 29 4
/+ EK

A= Breo Foe where vale 2w/ be plces/

9 = o2 (occeleroion of 9/0017})

A = Seod Ho be OF5er - (5222 -/25.00)62.8
O, d 533

Cose &32.0)

2K = SuirrmraPiom of bead losses i
Sysrlerrm Qbouc rhe Vole tlcaoias

Ztem Ko | Length| Area Az C £

0.0/8903 o.3508/ | /.0 |28.35
0.0/856¢ 0.3252 )| 0.947|22.85
0. 0248 79 0.13¢8 | 2.285|73.%

S K =

0555/
o.5703
03672

/500
/300
/300

70" SDR 32,8
/0"” SOR 41
& SR 41

125,76




STATE Wyoming PROVECT Pumg Sprlr) K/ler \5’76 Few /\

8Y \ DATE CHECKEDO BY DATE Jo8 No,
Vou .

SuUBYECT

] S’ﬂmp/e Problen; - #2 . |sHEET 4 oF &

No te Zr, c/e/ern:u;/oy the K rbFe
o ‘©7 Velee OF SO 5 DAdoys
ass/ /Oﬂea’ Ao Abe /P2 @l
cr ‘Abhe pecfer OF Hbe
pLressere relief Vol ;e
O ber Feomerters @re reloteod A
e

Ko for reducers ore ror srotided o

THE exgmple, They dre  Fo Srrel/ Fha?

/70/4;9/4/ 7‘.487 Coulad be om, e

2
C = Katwo ﬁé_”_-zg&.&i’ & Ao sor 32.5

R soR ¢/ Ag
K = (ko )(lengthl(c)
Q = ~/,)/ 29 H N
s+ EXK
Q= ovwss) [(64.4)(63.0) = 3.5,
/ /85,76

THe 3,785 CFs ss _9reaf‘er Ahors e

U O FnIcharge S ERuirermrenlss SO
des/pr orn Fthe Sdzis OF puro
o’/:céa/ye f&;u//é/ﬂé/7f (2.& CFs).

P 87 joressore relelf yalle i/’
O//.rc/ary e =RV
A= ./?5.3": V= ,0 /}‘/Jé’c(/%u)
ﬁ ¢’A’ FPessure relef vVolie o)/
SChQor ., p)
’ 7e 7= 0,0873° V= 0 /,J/recﬁmj-,\
Q =(0.0873)0) = 0.873 cfs
Torte/ Q= /963 70.873 = 2.836 CFs




~

STATE

W Yorr VG

PROVECT

FPump
By DATE CHECRED BY DaTE JEE NG,
.You P
SUBJVECT .
Somple Froblernr» *2 SHEET _ & oF &

re

e

fresswse
U//‘ea’

vaslve

Locote
anad St

Jo

one I (é) /mch o7d oOme fourld) ,mech
Pelielf Vaolde
(5’p/‘//7; Cpsraled valves),
Orfe Fowr (B) mch A/b’/c?e/// C’a//y C’aﬁf?é//aa}
Wowld be  desraoble.

Volie Qhead oF COheck rvalie
o/aero%e e

wow/ad L

89.22 (operaﬁa? /Zé‘:».:o/e) F S = PE A

TH zould be desiroble Ho Seo easFy a,
QR Cheak Vo/ve  Such as o br 2/omr
Qr ZlesS Cheer Llve, o, Ahe

or J’ed/ﬂ; Checr’ yo//es,




.
j
Y A2 7, SLR LS Pyl L0 T, S2A2 41, TS, LPre Lo .
e
$
\elestgr Q= Z.0 Cfs Lesrgn @ =2 C.fs ~
/r ) /
CW ~ TEZ
Vg | W 38, TIL7? 536l
oS | & s50|4. < FIZ2 550.0
SH oo LSS \
Q N ﬁ%m«.\wh Ay drawhe Grade Jime L ..H:....M
M 0 U _-——— -
U_ﬁ.. WQlQDv\ lllllll 'YN \
Olm M \ Poe frre /
Z Ay 9 / srrver’?t / <
NE BN Ste Q#a0 EL 5000 m.m/ Nt.\ N N
Rl Pmp. - Wb &7 5000 N BN \
Xo |9 450 am/ NN Y
5 m N ﬂ QY \\ L) 410
FER SN o g
e\ / N
A )
400 /m s |\ / Q
» P /
N < /
ooy \ y
N FTT
< Ow_ Ste /8Beoo |
'S 3350 €2 322 £/ 380
/W.., 5 0400 S+00 70#00 /5t00 20+00 25100 30400 35100 40000
N\ S7TA7T/ON .
o | NG
=g
IR FLGURPE F

( &

~




STATE M/yomlﬂ?

TROVEST X Y Z PUMP  PROJECT -~

8Y yOu DATE CHECKED BY DARTE JO B NO.
svssEeT Semple Froblermn 3 sHeeTr 2 OF &5
6‘/ ver . LKZos/c /54/0’/‘00/5' o/e‘:/;‘/? @S J%ou/n
or7 /:;_70/6_’ Z. '
/?e;a/rea/,' Detorormme recd for Fressore
elel volle Or veolves - /bcote
e elerrrine oressare
pe////?? /O)/ yoloes.
SosLw7ron
Delermims das/grn cperalwny pressorc
/7’7 46//78 I'
0,0era//z?j Aessare - /3/64. &l = Fipe &£/ )/a 2533)
Shz Orco = (6473 -500.0)(0.4333) = 20.5 ps¢
SAr 15400 = (538.7 -5/0.0)(0.4333) = 2.4 Fse .
St /B#00 = (537.7- 3720)(0.2333) = /.8 A TN
Shr 21400 = (536.6 -380.0)(0.2333) = &7.9 Ps¢
Sta 2Cs5r00 (5352 - $00)(0.4333) = /0.9 Fse
Skr H#0ro0 =(530.0 - 520.0)(0.4333) = 4.3 Fsc
rote, Opera?ing pressercs Shoul/d be
figure ro £ of ppe., Wher working
with  Srrol Somrerer ppoe P
POwrndling VRlues ~ Compuwle pLresscrcs
Fo  srrder?,
5_: 2 v Cesigr Vetoar’y /2ope = 5—;‘-0'—‘:,-5 = 498f#/sec
e SOppoe = _2__ - 3.50 F1/sec
A From £ng 05705
Tech Mote
0 (Rev) There ore Hwo obiows Cordoss
THR S Coaw/z Cose 0/0/7709//7?
5’0/"7 es.
le P Coels .?/a/o SwcTerr/y
Wi th pocer OLifape.
E. Koprd Closwure of AHola
vaelve QF Ila J5ro0.

N




STATE

WO rmimg CROVECT e v Pump Frojec?”

'/ o 8y

you

DATE CHECKED BY DRTE JO8 NO.

SUBJVECT

Saomple Freblem I sHeer 3 oF 5

—

K Phe & /u.r/em /a5 O/Oer‘a/‘/ﬁ;? e
dessgm  Capocty % o er Loz
Terired o7 Abe Closge
yebaorlly dowl/d b 228 FFSSe,

JHe Chas7 E7P. Teck, /’/3/&’ /8 cb=s
rworte  Cover Ffhs ooty ChorFe .

Sre  rrmets AP 7922 (Chanze V)
| sor-0.443

Swroe [fresswre A Ps 2 2.2)( 2.98) = ¢/.95 A3
/ 4/ - 0. 443

THis Cowly reselt ., a pressere al
Ahe purmo of E0.5 +e/95 = 8E 45 asc

THe presswure wowltd be /sss Fhar, HAds
reaswre  peXtng oF Ahbe popoe. ThHe
10 Y RNelfo Verwe Showlsd be O e
which ool relieve Fhbe Swrge
jporors o e 817/8//»9 Abe O vz SOOC.
Ne Soece/  jore CRY7 s <owltr b
/‘ei wrred For Q Jfoca/cr O @ .

T2 Ahe even? Abe ralle @F sHeForr
AT oo /0,6/0/// prwea’ or Crsed
cde b Ahe pamrp  cperalting ar
desigr Cepac:?y, rhe pupp affcrernc
20 e /e be 91‘90;‘-/ @ e tes)s T4 @7/
/)”0505//1)‘} 1 2dE /T rror Fe GQ/Qé/E
orF 0/9//(/8///7; Ahe fed! L CLS

T orcder For FAbe w07 e, P pe Fo
Frozsporr  FOfS The Velocity izt

b e .
V= _4 _ = Zo/ ~A3.
e 703

This wewld resw/t .m o Jetc, v
Charge ©OF 7Zort-350 = 3.8/ £7/sec.




STATE

TROET xyZz PumP PROJECT N

8y i ye mp'z.? CHECKED B TE JoB
- 7 DA OB NO.
YO ~
SUBUECT R . —
sHeeT & oF S

SpHMPLE PROBLEM F

The Chormge CF /e/oe//y Could reswl/t i
a Swrge pressere 43.2 Fsi (Fgure /1

£s79. TEch rote /6 ).

Swrges, whes Cree /'ea/, FArove! @f Fomsc
yV'eloc, Fres 0/7Q/ G eve oo e//c:;//f.’i,ﬂ Acurr
Ahe Sowrce., Zo Abs sosiovce Fhe heok
Dave Ldecald HFrove/ Ko rre Geww rovesse
ond Jrocces Sfo Afe Ocrlet

Withea’ HAbe pumpo Cop@biltly Cwrves 7
1S oo SSrble fo TeHermmnms e i/
Coned s v0rs AborH o, y&/ O/e//b“/é’,ae 7K -3
resw/” of Me refial ol Flscre.
L@ r7 Oon ébos,s of a LA r R o

c¥ 43,2/0,.:4'.

Aoossbort /&re.r;fa/ea‘ o7 Ao L)

S Orao - 20,5 432 = G52 Hae

Sra  JSAOO0 /2.4 + a43.2 = U5 E e

S B A0 /8 ¢+ &3 E = 5.0 e

S E/r00 679 /4432 = /-7 Fae

Sra S5r00 JO0.9 FEIE = 54,1 S

St Oro0 A33+ AT 2 = 475 Sl

e 0555/ v EITreSs Ocross Abe

JSou/ /ao//‘/aﬂ o F e /mff’/e s’/
excecad Fhbe presswrs rotep of Ao
2o,

There ore Fwo Possible Correazs oz
rrreoTer s Ahbot Cowl/d be Sfoler!

J Specty SO 35 (125 pse ploe)
or /”.r);‘o//of‘}ow Do -r.:p :/Aoe./d/o«/
Port10m  im  rhe porofile

S, Zrrsre// a ',O/c’.m:are relic’
yoloe Gbove Hthe FPlolla Vel

e //2//7 P Ao Ao ger oo z)daxé/

be  rore ecororricc/




STA/TE PROJECT =
- N yorring XYZ [ump Frojeci
(\ ) gy }’O Y, DATE CHECKED BY - DATE JOB NO.
SwuBJECT - ~—
23127 ,0/6 ?fO 5 /8 w77 2 SHEET 4 ©F &b

IA wowhy beo ooisoble Fo  soces/
O 2 or 3 soch Fiamrel)or S EEI R
/e//e;" yer/se /,05/}‘8‘?/7 (-3 fest)
From Fhe oL/l Wlre, Ser Fhe
//3:&://@ A e/l Vele He o el =t =27
SER FE T prE /8 e,

ZAs opos cralms oty SFerce T A
8/77//7C3/‘°/ b~ CcIse I Chls= FL=
/49//&44 Yo J‘éw// T aew /D f// s

Vrr2d<d ) /jro/é’e‘/}aw > Ahe Sirre.




	Page 1
	Titles
	TECHNICAL NOTES 

	Images
	Image 1
	Image 2


	Page 2
	Images
	Image 1
	Image 2


	Page 3
	Images
	Image 1


	Page 4
	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7

	Tables
	Table 1


	Page 5
	Titles
	I {I r: eo. ~.5 ) 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5

	Tables
	Table 1


	Page 6
	Titles
	, 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7


	Page 7
	Titles
	F'C/ye s E"p9 ;re~h 
	/V'/ c;.K 1/77 4'/7/ oJ" 1-02 ~ (! ? /' e $' C' v ,f' C //7 -t."" 17 e ­ 
	//7 6"'01,,(1 ..J"L7R 4/ IP$" PVC 'pIpe 
	a. Z/~!:J 
	Yelo(!~;'y hI 6" t:Y/Q, ":-O,e 4/ IPS' ;1?;/e I'/pe 
	Eh9 Tech Ahk 
	28,7 ~(;. 
	= s7b~e "£'/~5su,,e r 
	,Poss/,Je P,-eS"Nn:! = 7? J'/.r28. 7-:: /()8. 0/ ~3,(. 
	S',o,e 4/ ~/r'e ht?tS' a pre,s.$ure rq7;/79 ~\ 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9


	Page 8
	Titles
	::ATE ;::::~~E--- :::::-~;"fl1 
	I 
	I 
	I 
	: ~ 
	. ~ 
	j r- 
	, 
	. 
	I 
	I 
	-----+----+-- 
	~ t-----+--­ 
	, 
	, 
	, 
	, 
	, 
	~t'------4--- 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9

	Tables
	Table 1


	Page 9
	Titles
	SOL tI TIO/)/ 
	PV/77r' wos- ~~0r'r'ed rhe C'M// 

	Images
	Image 1
	Image 2

	Tables
	Table 1


	Page 10
	Titles
	STATe wyom//l9 PROJeCT Pump S'pnnlr!/er S'ysren-, 
	OF £ 
	SHEE.T 
	BY yo 1..1 IDATE CHECKED BY IDATE" ..JoB NO. 
	------- 
	SUB.JECT $O/77p/e Prob Ism TC!. 
	LJP -8"$01<41 := V9.zc)(.y,404) := 4Z,54 
	/' ~O =o.¢.3....U 
	PrO/77 /':::;y4'r-e C. DeTe.n#//7C; /::';e$SG//C'S 
	OrOCJ - (cc~-: 9 -co.oXtJ,¢.3'S3);: 89.22 rrs c 
	o~ fAe p~r:'e. JOo a.. r:>re,f.s.c:,.,rCSJ reAer 
	OererA7/pe releo~e QUO/7~/;y re;;v/rec/ 
	Q = 19 / ~9-.fL 
	t9 :: 19,.eq Rpe wA~re ~/ve ~~// be ~/a~ec1 
	:3:: .5e.G (Qeee/eral/t11? or 9n:7V;~) 
	/~ = "yeaa' ,.ott:' be O&;e; = V5c?c2 -AE'.s:~O):~C:,8 
	2.. k' = S~/77/77a~t:h1 or A~Qd /o.:rS't::S .1'7 
	~ )1.3' Ten? 0 6f!J(./e ~he I"'G/ye /ceq h~ 
	~/( : res:« 

	Images
	Image 1
	Image 2
	Image 3
	Image 4

	Tables
	Table 1


	Page 11
	Titles
	!lore .. Tn deleJ"'~n~/nf( I--he :£1( /'lkre. 
	K = (4J(Len;llh)(C) 
	Q -=- o. ~$.sl /j~f.4) (~3,0) 
	#.=. , /7~..1D: y/ = /CJ /,,yJe(!.(/VJa,x) 
	/'? ~ tItI r;etS",$~re r'eher J-0/~e ~tI// 
	d/oSc),arye,' , D" 
	,4 .: (),()B7a Y= /0 "t:'~ec~)_~ 
	Q = (o,0873XIC) ::: t:J.87.3 c-l; 

	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 12
	Titles
	-;:;-=c=-----------r>o.-:=-=-:-==..---------------------- 
	SUBJECT Sample PrCJhlen? #"2 
	One. $1)( (,) /na~ Ol7d One ,cour' (4) /.1'/ cA 
	LOCrJ!-e Volve Clhead 01' e/,ec.K. ~ Ive 
	89.zZ (opeYe/f;IIJ ~C':.;.~ne) r: ~- - 9.t7- &i, 
	Or ..Y//enT ehea/f:! /.:;i'/ve, r/',4:)"c/ .,toke 
	U'"Fe o,r ..s~N77 C?Aeer:! Yo/ve.,s, 


	Page 13
	Titles
	I~ 
	: ~ 
	-. 
	i ~ 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7

	Tables
	Table 1


	Page 14
	Titles
	/0 (ReM) 
	Gn/en: Eo~/C! //yc/rQu,,1e de~/9/7 C?s ShO'C-l.!17 
	SO~LI T/O/V 
	o,oeraT;/?.:l R--e.ssare.: (#&l. G/. - R,..oe E"/ )fb.¢.!'.$$ J 
	Oet3/'7/'7 Yelo<::! .•• ~>, /~';P'r'e = C.1022 = ~S8H/.sec 
	/. ,;C'u""~ ~ou/c;/ Jr'~ ~~c:/den/)/ 

	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 15
	Titles
	-Pr~b/ern 
	L1 P ~ 7.9,cc (Cha/'1?8 v) 
	rh/~ (Jeu/cr' res-vii /'.1 a pr e$~G"re a f 
	The pre~su,e uJo~/c/ 661 /ess I-~Q/7 ,J-ke. 
	aJlN c~ u)(!)uld rei/eve The ~e;"':le. 
	prt:u,- ~c. /r e,;re,/'1' ~"e /t:?"" C;//Q "o..pe, 
	- /:0/ -h$, 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9


	Page 16
	Titles
	Coald "est/II In 
	.' /1:1.9 pI-!-s, 2- 
	P~r'~# 
	rhere a r e 
	c.. rn.s/q/ / ('J ,p"" (f,s-.rv;" e r e~e of 
	C'/A~z;//7? ~e .f/,~nJ1~r p~~ a/C1V# 

	Images
	Image 1
	Image 2
	Image 3


	Page 17
	Titles
	, -;'on? /..L-Ae Q',-;-G~~ ~Itle, .,;J 8;'- ?,--6 e 
	,£Jr.:3~':;'4'/e <e//e.r YcP/tlS T~~ c::;pe;J Q y­ 
	I/~ 0r'era/;c1/;' u/d:://c/ S:cy~le :;? ••. ~ .a: 

	Images
	Image 1



