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l‘/aVifr— S'éo kes eju;afz}ws*/ /e zyg use

£l e _tb lpo i< at @ wtore (’M/’/f’)g

B qen eral fro blews = Onfhf:u-t“p focy

past an arbidrary Shape
A - 4

L=0 €x .

e /)

v

Wa ‘0’;; ‘Qp ropertiey | %

2

P->P as /X‘——)ﬂa D

= ((’afauuq}a
What js the Brag (foyce) o the
ohject 27
e Lopce exertel) by the £l &
o tle oéJ"ec'}' LE



where

T ECPS; 2y 7_‘f§>
£+ an @fM’foESSgé“{Q /Vecoﬁru[w

Q/u?ﬁ.’

Tlhus , 4o valculate the Fav‘c‘e) we.
neel the Stress, and) to et thet
we needd u anﬁP | We thus
have 40 solve the N-S esrs wheck
XS \} Q(Kacu(f -(’or Q c.ow)o(

aeme{'ry)
> gun?OSQ 'H\ﬂ.{' /N S‘/’Qaﬁ we w:SL.

Zo Qo |1 e)(f)ﬂt‘MGﬂ(a“y )ULSP/!j

scale podel <ystem. How woull
this werk”® Effec(—zuel/ We qre
'//So(vh«g“ tle ezue{”f‘ms usmq a



Yechan;cal ¢ Mﬁw+‘€r =2 Qia

QMEM used ' ;Qeriub«»j the
egustions are valid | the expersmeit
slowl8 matel 4he golution 4o the
N-S e9°n [

To work Wit a czale model
(& nterpret the vesults) we have to
revfler e ,oroé/_em quenslfa,//p_sj w/
Qfﬁmfria-‘ e /enﬁL 5 tome sceles,

%ﬁ/_/__ Rimensiopless varicbles
shoulf]l be OCI) in er rzifgﬁ
f (A%EWES*'/

Ok /QP9 SEELO\-J “Huﬁ Wev kS,

We L\QV& the CM%MM@ g[’n
8\ ‘H«.c N‘§ Q:Z‘nc ?




L=0 ( Daccm/oress[}»/z)
g[ w J:—EF+,¢AVZL+53

( Newtonian wam&)
Let’s choose U ag 4he ve/acz'//

écalbua) R as the IM@&L Sca,llé’v
3G as the time secale, and
AP, as the pressuve <cale (40 be

fetermmel] )

T hows _

oW X = ~_

T T, ¥5RE
P*; P-Fr K%uf;’ofzé%tfﬁ - .ﬂe/é/

3*"' %_- vec{'w v grau&l/ ﬁ?recﬁde



GK) Now wWe 'I‘Bnger élu‘%i fl*o bl em
Rmensiopless !
¥ ¥

®) _
L TR,
o V&

Ao

94 =0 (unchanged)

(¢ *]
— N, = U U
g[% :)_t.-l k A " ~

¥ ¥ J o * ¥

- - LR 9

Mow we Dividle 'HwOuLgk L/ one of
these 4terms to make the /oralo/sw
Dimensionless. Whick vne? Piek a
terw v*efresen%,)j a ,aL',s;ql

me chancsm youlre ,oMHy SUve (5§
}m/oar‘f‘«ﬁ',’ .

=> At high velocifies the inerticl
torms mﬁl?(—t@ly to be {mpm‘fwr(’ So *



e N L L0
tgox V4 5e g

/4" LISL udocﬁt&‘ts FreéSurEJ‘raﬁ[ﬂt*s
arise \Crow Twcmtio.( e\[‘t{;cﬁ (f'fi-/

ca-ﬁued?ow oﬁa MMQMLMBJ Se WE

chesse !
L Pe

¢ L™
o AP : 80 4o the chavacteriste
pre ssure &iflerential !
Mote ¢ hat we have +uwso LAmensiombes
groups oF parameters n the »efaqfi‘ms.‘

el
—

TLe M&gﬂf‘(uﬁﬁ @\[\ %Lzse groq,os

Qoetermae the relatwe impstance
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0\0 1%»@, Domensiey less ter@ﬂey

~mulhi E‘}’ C_g_r_\_Q the covre s/aanA\mj

e e TR

,ohfs‘ma.\ MegLanz\s‘Mé'_i

What are they g

Mo A viseous fore
204 = Re [nertial fyees

| , Ip Q E. >>| 'Hne,n Vficou.s \ﬁw(p;s__'

ave u_@g_MfOrﬂm‘f’ on o | emj%‘L chliﬁ,
R comparable o the size o the
bofly! Wl see [ater that they are
impor tent 1 houndlary layers nect 4o
-éLe'AdQ/ of tlickness & hecause
Cwithout vZSCasH\y ) yeu cant Scdés-!ﬁ;/

the po-slip conllition !



9L o L
ve Fr
Frz Froufle # = Znertic

Grau[¥7
Tl\fg P(“}'g o role /h \Oreﬁ Surpa(e
€lows, such as 4he wake behvd
o %L\ZF (ov a loo.w,wqye;),

We also cenflor tle kyﬁ_&_gg_y

conBlitions Qomensionless

¢| =0t
[ X} 00

A

<o L‘\,’Lx\ *: e)g

/5)~>;aa




gam'e{'wfs you—ae“(' a,.QQ /»(@

QmensLm(essgrou/os Erom B.C.% s,
say 1€ ohject /s rotating,

Here there are o-n‘/ ‘é__!:g_l—_‘z_- Komensioy-
lsec-Sjmu,os which contamn __}___/_L
the Pomensionel mMEormation!l TF
these are Leld C_gzs%qnf b etween
the IMo&e‘ & HA& -Pu,//ﬁz 26 5‘/5‘(‘8@
the Aomensionless Plow will be
%gﬂy 'élg_f— Same , ”

T Loy (5 knswy &S &mamic;
sl arity |
Ok, how ¢oulll we use this ?

, Suﬁaase, we., wcm"' it,o mﬂel a., égkmmé, ‘
with a oo scale model, preseruing

Rynamic somilartty.



£ there’s no €ree 5u.r1£ace.) Fr

Qoesmt matter, so we just have
to keep Re cst. Let L = et

of ’SU.B) L, ~ ‘emf]{'L st Maﬁe(
For Bynemic som/lardly, Re,=Re,

So O, L, YL,
m——" - s =
3, Yo,

IE both le)cferbnen‘fs are m u)caLer/
then V7 VYV,

o 070, ("E!;_\ = U, ('_%?.)

NO‘EQ éLq{' étu? (S rf&.[,#' AQ'AQ"(
4 0, =40 WL/ U'z:‘/,MOM/OL!’
Node thet vven { we C:Q..‘*—LQ QQ{’



Lhe molel up to £his specflst

?_{IJ_(_ weulBt achieve sz/uﬁ‘)/!
Owur Q_@Quqa{’ién‘s Lreake &own
because Yz, | (e.4,,
the Meel % isnlf ?Ml() &ng So
the £luil is comppessible.,

It Can werk well, however-

Suppese we wark to (rok at-the
- Chw patterns ;pn a big tank of
- avo Syrup. We Mbgel-étma“s wZ%L
o. amall tante of water.
NV, 725 stokes D= 0,01 stolees
L,=20 {4t L, 52"

Ok, wLa‘ts« ur

| 7—"(0
O, : ool>(



SO

U,=0.048 O,

1V, | s, Ly =146 %
Uo\ach 'S O rea,scma,ue. quwa!,

| Ié’ there s a,\c)rer, surface
we have o preserve both Re & F!
As an exartple, consier a vortex
In an 0»5['/‘4}6;Q tank *

’ —+2 g b
L J D! 'Q'L
& -

’d/

‘ ﬂ /QV*G Sey Ve Qyncwt‘c §’D‘1¢7an¥y
W € fQ?uuW‘Gf

Re, = Re, y Fr =Fhrp



Where Re = (-)-é P = %3:

)

Note ! UNJZQ s nce a// 38074@71&'5(

— S N A s v .

’”_‘}_ﬁi’é must be /oreser;vead as
wel| .‘ So !

% 2.
22 4
> >,
J2 4L 4,

3 7%
) guf/oas_é we. are panle] ,»af‘iau tank
A '9.{( yCe fbﬂ,ffcg/ ome of WateV, Tis
Fiyes the ratieo \D/\Dz_

<o R
J._-E—L-_ _ /Qz : JL,Q,Q._ VY,
SRR I S L)

.




or 2,= X = >2/3

_Z'.C \;/vz =z /000 (abeut /‘{iL'll>

wegd 9\2_-7 /i}o.‘-

fl»f.» afi"ﬂ *—JQI" Vé/ac;é« @"F tléﬁ /\M/og?//pr

(S M crfq,secg ;

/
JL, = R 2 3

oV € G

0o
Power ~ JL (({12 >§ I ,Q) +f (Re)
/4 7‘ \\ Oolevey arm

roluct ~ pressus
anuldf velocn‘y A r

Ve {0 C(
~ (MS .VQ‘O(1+7> 0 ( Freescuey Area)( leveyr qm)
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~ g8 5§ £(re, F-v-B.

But 7 Refe YeostanT betucen

| meel @/s“f'em an & 6(‘15151@/ -([Pe) )
(unknown R { Fr er,oenaaen(e)

wl qlgse ke Cmsﬁm+!
hus !

T

- @O \.Q'QV. > | ) _-:- ijz ,?’Q’ g /)
(Powerd, 22253

Y 5 ~, \'Z%
- (3 (5)° %
- ( ) )’/3 3 )
v, "‘{;
\,:)L.c\,\ llows ws +to es“«‘mu‘ﬁ ‘é/te,

power reguyements of 4o L ll-
l

gCQ'Q 575+€M0
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While Stict Dynamic Somilerdy

s often very LilCe ult (W/%/aassl/e)
4. a.cLieve,) o Moré af,ornxnvm}c_
Erem i much easier andl mose

,0 o ¢ '['f(él. ﬁn Exce //én‘{’ €X4M/'0/e, )5

in hull rﬁes’@n tre Surface SLfﬁs.
§£_\d_g_j' sm,.'/ar{fy re s ucsres é_q_l_l_\,

Re QFV" +5 Le preQErv&Q Iﬂdwepm
molel anl Lull seale, whicl isa't
reoJ(); poss}éle,. TFf Re /s /2,3//
Lo bLoth gLIf Q\Moﬂal, howeyer,

we. may be at <ome "Ae’g‘L Re w
it where viscous effects are *
| unzmrawfam_'('. '7’&«[' w.oulQ Mean

+hat le Fr would have Lo be

KePt cans{:anf"' Mv{élt e Qﬁféf'!

-/




Let’s see how thes works:

5\/09« wisk o molel Lhe behauior 510
é'Hw. Evterprise (QUN 65) with o Viso
scale moRel, Tn Hhis case U, %
40 mph 21,800 csg L 21000 4
2 30x 101 cm , P, = 0,01 shies

Thus ! Re‘=5o‘/xzo9) R, = 0,11

\,Oe,alue u,o b" Ré/ ,owl' -v‘vy to wdcl&,
Fr

2 2 L, \/a
s B S Uz:L)l(r)
L\Q ng ‘

\
o, emee Lyi * 750,

U, = T‘EUu = ‘/M,oL -no+/o¢ﬁ£

We, also have

-3 e
EQL:-' (?lé—?-‘ = |0 Rc‘=5,‘/x10

g
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Which s s4i/f pFEHy larqel
 What about Lhe relation betueen
the Corce or the mollel ankl the
Corce o the sLEf Tl viseosity
s unimpertent we get:

R S
Ep 2% 2z
g,u, L‘l gtu‘b L'Z
o By by e
£ i

Provied) that Req s farge enough that
the le ow‘ounQ the moblel s \[’u//
turbalent (Req?? 10707 50) éLtsach(QII/
Wor les PreH:y we (| ! [V T e hes bees

the bagis £or -l'%%\nf; 9L{p Qe&jns VeV
the /JCLS‘l' Q en-(ury (



o Lor we've scaled] the —A-S
eguations wsovg 4l e inectial
terms (convection off momentun).

T his (s agpropriate for Re>>|.
 What about low Re 77 Here we
use the Viscous 534/,\%{;!
Recell:

This +ime we Bivifle thru ’07
V\S(ou,S S(q,'yg ’u'u L

.'Q'Z.
%*
o)) (59
ot ~1_ 0 A
+ V" %" + _‘23_%_. 3'
,L



Now we clwose, AP s.¢,

APc. QA‘ :I
O 4
D)
o AR = M = (cealg For
- = §hear${’re<:)
T hus !
'bt&* X %
L Re | i Vuj:—VP
ﬁ""k‘ ~ < =
-I'Vk_L + e. ﬁ

Mow 7€ Re <<| we n glec‘f‘ teyms
which are of OCRE):

2z
\——

_Y*P*+ V“u* = 0 (Rﬁ)

s V*z * & V P
ondl the CE! ¥ og?:O
These art the CreepmgFlaa Eqdns
Startng pout €or low Re Plow !



So . weve usell sur fepoledse
of e € e eguetions to feterme
coalitions where Plscos will be
Q/nﬁwtca// s wmlar, T bis uoa?n’{
"r@c\Hy M?czssar7 ZP Q«Z/ ‘me‘ we 1‘94//
lx«ﬁ to kuow wa's what M(
parameters” a problem depeads o
This sk nown a,,s,b}wéu-s.z@.ym./,
Analysis

- The Rey is thet Matfure
Kuows. Ne Wy ds * A L

&y o, ¢M£+€Tu has V0. /OLy‘o}CQI

anl e , Thus, Cu\/ P‘)'S;CQ(

e lq%rm‘-’(ﬂ(f Wuﬁ;f' be. - WWSSLL«(C

%’:ﬁf’nzs;mlws mm:mg :




Leds see lsw ‘Hﬁs Woov ke s —

Cows‘ager @raj oy & 5FLefe,:
T

Q3

=
The focce is o Lunction of

0, 0, p, 8, but all Hese are
Domensione| gusntdies. How man

Rimens sonless groups can be Bered ?
,, _Bu(ij,/LQM T theovem:

& QMMSi‘m(ess growps :%PAIM&GIS
= ranke of Brwensiomal Matiix

(+his is the number of ndepenkedt
Pu»mg)amem‘c—( uvz;‘LLS ‘n Ve[ufﬂ /N LLLQ

 problesd



The Qmens?omaf Ma{'rix S 320644/(?:
F Co _S.__-&— Q ety
M| & N S,

L || | -3 -\ l
T (-2 O 0D =\ -\

Ranke = Lmmension oF largest sub-
Mot x W nom-2ero Retermmaut!
DIn this case, we talke the Firs+

-Huret a»lw\ns :

Tl )”T
| | -3 . -Tl' ®) Sef&n‘Z:3
L—.-—Z. o O

dmasme

By te T +4heoremn

=l Qm»;enSZBn[ess g roups =45-3=2
CLAQ ‘HA«LS
T = £ ()



We May CLooSe. ﬂ7 & 775_%

Way We wi‘sl« fjouiﬁgﬁ flte/
are D) Lwmensiopless wid 2)
in&e'oenﬁ@n‘{' ( this means that
il there ore N T groups, Zhe
NS f_g._ﬂ?_f Lo Lrmek L/ any
tovy metio of the otler N-i
Jroups i)

We usually choose groups so
tlet o€ invelues fhe erémﬁé«:t
parameter of Mterest, and

M—m-—-

6\“ 'H\e ofLer: /M/e(\;eﬁ CML(%Q‘#{})‘[S”
o\c fl«c ;MQ‘(&enﬂeﬁf p@_«jew%'{&[s.

One ¢ hesce

“g
gu = (U ) £(Re)
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Brag /s only o Punction of
the Reyno( S Nu,mloerf, Thee
is e:cac{'{)/ whet we 30% From S’Cang
4he N-S 25%5,(

often we can str ea resaflls
£ e have aff:A: ovel PL7’ sical ,“/m,‘jl.}.

§u.r:>/»oSe we have [Re << |, Ta U
Lase e ex,ooc%' inertia (& hence

3) is wnm/ﬁovW[Qn'(' :
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Thos s ¢ he sfronqes+ PQJ%E[Q

P_gstf .

a———————

PO =
where 1he comstant /s &QeﬁrM&eQ.

y Salutng Sdukees £low egons lor
by ome e)fer‘vnzm{'}

It s QA‘LLfémély ’W £y _bhave
a c,om’p/e'fﬁ, |75t of 4the Q,O)O/z(“a.L,Q
perame ters, Otlerwse+the resaltw.ll

be tn carrect. As an example, ook
at Llow /O&.S"l'f an _}nﬁ{gi)/, M cy/mﬁér
of raflius o

F/L :C“(U) a,ﬁ,@)
f

Pocce /) en SW



AS an, {’Lvefe are §-3°2 X@i@k:s
QFOQ'DS v
n o.
{ﬁ?g ={ (9713'>
So this Wwerks -ﬁma.{ Lo hat about
[ow Re?? We anticipate that
s (mertia) doesnt WG.?L/*PC, W0

we have !
B - £ < U/a’/’“)

0~ Y -2 =| cszensiow/éss groups.
a2 5

AL .ot

U ph -
E"&‘:‘k this quﬁes{'s H\c'-[' the &m,g |
(S f?j&ﬁf’eﬂﬂ@vzf of @l Thes can’t

'lae, ccsrrtc{’ﬁ Tl reflects Lhe
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Cact that mertia /5 Q/wqg.f
| iM,Ioa-r"l"an"‘I there /s no Sa/«‘k‘c»y

do the Stokes Egons o 2-D
£ lzw pust ac;z(bwger./ Thes s
Rpowm 25 Stokes Pagadoy

An forotha“tlf’ SO/LL'/';OW 7(’0{'

Re<el 75 given by Lamb:
OMQ~ |

/n (ﬂé&) - ¥+

7

| Buler's Const
whch &efcngs on Re even as Re20]1

/

T l\;a Cawf/e’ce redu ction of @ /orofa/ém

%x#rr

toa simgle Qmensimless group
 cometimes hagpens even for Lipctivns.
T'Le, loeS{' P.XAM/D(e cp {Lcs is the



e;(,oqn&bng shock wave Aue to o
P°M+ Jource ex/0/051374 sfuﬂieﬁ
L’}‘ GZ Tayler— Auring WWIC. T he
rafive R of the shock will be
o function of time t, the &ensﬂ/
of the gas (belwe the exf/ﬁfcmsﬁo)
the energy E., the oliakbatic e)(}cwm‘[‘
Y = 7/5 for a Latmie gas, ank
%Le ;AZFFEQ\ a'l'wos/okéﬁc ,oresswe Pc,
Thus Qeus IS

A 4
R =L (t; ¢, E, P, Y )

Sk Fo X
M| O o T T TR
fe ' o —3 1 _,' 0
TIO | e -~ ~2 ©

Thus 6-3 =3 groups!

One (s 0'ou'Laule ¥, but tis wonf
G-‘\qv\j«é, '\‘p e kGCF U.S“{w'&j Qt,\(‘i



We can ceonstruct a re@eren:) Z‘%ﬁ[

ondd £ ome:

e (é@"‘ ’ \()

Whkick jsn’t Parl':fau,{dft/ wseful.
still, we coul B P(uﬁ'ﬂ\.fs mto the
3l«oC‘< @z\ns & fry. ‘fo salue ﬂe pr»ouewt,
Tnstead we lok at {he casce
ol streng explosions  suck t hat

PR cc

Sg <<
Tn this cace the f)f'esﬁwe s le e
shocke (s ﬁ_g_ﬁ 3reafer‘ than Fhat

bue to the atmosphere Fo. Thus, we
shall assume +hat Ry Loesn’t wutter |
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Thus we have ! (7

R = (ﬁct; 50>E) Y)

o E-3 22 growps |-

2vice one (s still XJ £ he other /s:
R - ( _

(E% >\/5 =4 (X) _&C%miﬁ;qses!

T4 durns out that this constant

s 1.033 £rova Solution of the 19/%

e?ua+“zans‘,( T hus R~ ‘tys o.nQ

with kno«o\eﬁf'e of R 8+ you

can caleulate €. Tles was Love

‘67 "l’a.y(ar frm iques ovﬁ {‘Le,

NM 4 tom Lor;hé %85145 ~ while the

‘fyiewfs were still c/qss?‘\[czeg 7;/0

Secret !




As o last ;oor_n'/', while 3> flep.

o Vorendal units ¢ X LanBaseatal

Cunids, this 0 always frat. A
an example, (msider the Lo Clection
Pro&uceﬁ b)/ Co bq/( %f!‘{'b’tj ov?

on blactic =olib (e.9. a ball bearig
on o block of rubber) *

—fh

.//
s~ ——
l/ i 4//
/ ; ) .
Fy 7 / y,
/ ‘ 4 / 4
S /
y /

Cs elast ity =E (5
h=0(F a, E)
these mvolue M, L, LT <0 we
might expect  A-3z( domensioless
qeoups | Thus ke = st 77
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Ths cant ke cwmcf sgc%

Q'QS'&LCH‘/ ZM%S{— MQH‘era
T he Pr“ouem s v the mn"c mc
{'Le zQSvnensFana( wq,{”fix g

WLEQ.E)

PR

g

W

/M © O \
[ l | -]
Tl o -2 D -7

There exists 70, 3x3 matriy b/ N~
z¢€evo Qe{'ermm4“+) thus rank 22__

<b |
-%':'—'f’(&a, >

Whreh Mafees more sense/
BIMQVI&&,/CJ ﬁhélys’fs /S“/-Jﬁwer"[u

AU T,

LK{’ ée QOL/‘G'CLL[ anQQUq/S CLeck

(

{"’ See “p your fesoa{s Matre Cén SE !



An importent problesm Fluil
mechanics /s lubrication ﬂ_mcy_
{Lt | 9.%%97,. of 4e €low in thin Q/Ms,
W here LtysQronnanic Loces keeﬁ
so‘./ﬂiﬁ curfaces sut of cvn{ac{'/ recOucb:i

wear. These problems ave ac £ually
7«.."&_55»»,/0/(_, to solve Kue o
Q Qfgquq,\‘?m o F /€n\9[4 S‘__(:i:éé
(e Domension >> another) wlich
leefls +o the guacs; parallel Flod
approx matioy

Lets see how ths werks.
. Suppese we [oofe at the sgueeze
o ﬂw between a lisk aud a

P lane :
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z] ' 1H
7 e ey Y G St

The Llsw m the navrow 9ap % !
Wil resist the ufwtwﬂ Moﬁd‘vz

0# %Le &ZS I‘C, We (,()Qn+ +o Ctt/ca{d{&
ths Corce. The €low /s Horee

&imens?aﬂ&[ ) lou‘l’ Ug = O & we_
¢an nejled' o Keviyatives! Let’s
s tart witl the CE, ¢

5 u
EACEOR 177/ ?vdz? <

o
Because Hp <<l we €)¢/°€C1L teat

U,- & u% WC// V)€E¢Q &«”ﬁélgn% 5’04/35./

' &
Let uz= Y2 yr=He
V U



We olso take:

*
Sot U L?"4<W‘U:>*%%uz=o

Or, &lvﬁ,&bf? ‘erougki

o () e RV 2U3 -
= (r "(“)*uH 520 ©

=

Both teams of ‘he CE must

D ———

L»-e 0\0 fLe Same. c«('boer“ #ovg_v_ty
2-D problem!l Thus we take:

TL\\LS {ZL\Q_ \je'OC('éy @_/2\/\__\9 %Le j@/o ;S
muce L\zjlt@f (Ly O(/S[/—fsb than
the veloc ity perpendiculer o thegep.

R 4

T-‘»TS mMeans We LLQVE ?ﬁ; .’ov“{{gl
‘QL@’Q on the TNQZ&.( QL\FQC“'?M




I/\/o«.\) @M the mmen‘(um e;ua:ﬁ"“ms:

&-\/t *P-
Ler - 7, P oF,

L‘7 clar, e Sca( - H’/\/
r - momentum

oUr Oy Ur) _ _2P
S5t *u*cf'vs "’“3‘&2 ——

Y-

2

2 (L2 > -
+’q[“6v W’bw‘(wu"b S

Where we have éjnweﬁ 8 terms

%ca(h«z@ .
Ut Uy YU e
~ ar %F U fH D LD o}
Rc"bh"' +MH1 7{'7'.@7*(%”‘2»"% %)
%
i’? Up :{
%2‘&7-

JIon [ubrtccd'?a"n -C(oa)S We G;C'OGUL

viscous ferms to Bamimate, so
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the pressure Qistribution
(p-pfe £ 20" (1- 95076
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(,)\uere *(:',v& (K( v«lues are ch‘HrMa\é

emf’ff?cany. A {‘a“e éﬂ[ a -Few use-@ﬁ

values s qiuen below

TABLE 14.1 FRICTION LOSS FACTORS FOR VARIOUS
PIPE FITTINGS

Fitting K L.,/D
Globe valve, wide open 7.5 350
Angle valve, wide open 3.8 170
Gatc valve, wide open 0.15 7 .
Gate valve, § open 0.85 40
Gate valve, 4 open 4.4 200
Gate valve, } open 20 900
Standard 90° elbow 0.7 32
Short-radius 90° elbow 0.9 41
Long-radius 90° clbow 0.4 20
Standard 45° elbow 0.35 15
Tce, through side outlet 1.5 67
Tee, straight through 0.4 20
180° Bend 1.6 75

(Prmv\ \Ne\‘k\r, Wick«f CQ Wi(f.Of'lB

OV, how Do we use all Fhig 2 Tust

M&&‘&f tlee heall loss om any %‘(*rmwf\a
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TOP DISCHARGE
80mm TABLE 'E

=
3
REVISION 1 2001.06
HIMAX
409
HHS80 Sl
147 omm TABLE 'E’
Auto Prime High Head Pump
MATERIALS OF CONSTRUCTION: DESIGN DETAILS:
Pump Casing: S.G. IRON TO AS1831 GRADE 400/12 Pump Designalion: HHBO
Suction Cover: 8.G. IRON TO AS1831 GRADE 400712 Pump Descriplion: Single slage, volute type, 3 bladed fully open Cenlrifugal pump
Air Separalion Tank: S.G. IRON TO AS1831 GRADE 400/12 Suction Flange: 75mm Table ‘D’
Bearing Brackel: S.G. IRON TO AS1831 GRADE 400/12 Delivery Flange: 75mm Table ‘D’
Pump Shalt: 431 Slainless Stesl Nominal Casing Thickness: 10mm
Impeller: 316 Stainless Sles| Nominal Shaft Diameter: 40mm
Wearplates: 316 Stainlass Sleel impaller Eye Diameler: 90mm
Air Injector: Brass Hard Nickel Plated Maximum Impeller O.D.: 325mm
Seal Housing: S.G. IRON TO AS1831 GRADE 400/12 Minimum Impeller O.D.: 230mm
Mechanical Seal: Silicon Carbide / Silicon Carbide Salids Handling Size: 25mm
Lip Seal: Nilrile Rubber Operaling Speed: MIN: 1200mpm MAX: 2200rpm
NR.V. Body. Cast Iron AS 1830 GR T200 Maximum Head: 106 mtr
N.RV. Seal & Ball: Polyurethane Maximum Flow: 100ma/r
Compressor Delails: Bendix 2W 440 R Twin-in-line cylinders 75mm x 50mm slroke,
air cooled 15cfm (410L/min) at 1000rpm, lubrication from engine
oil syslem
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