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llYIlllAlJLIC SLIDE RULE --- Hodel H-l

This special. sliJe r"J.lc coma.;:.ns two L""drtll:J.ic for'llae ·..r.~ch ara c:)tr.r.:only
usa" in the solution cf problel"'.:J dealing with the ncw of fitL.<is in pires.
On on9 facp: 19 printed the Hn~n-,jilli~ forr:ula tor friction losses in
!'UJJ.-fiowin& pipes, ~.nrlJ.e on the other 19 printed the Continuity Er'l'~ation,
Q c AY. Incluued •••"ith both rorrnulae are J'll.any convcrsion saales w!dcll "Tlll
ereat~· sirlpl.if".r chan.c:ing !'ron one set cf :mi ts to another.

Abr:'c! stu~~ cf aJ.l tho scales on this r'lle 1s reco!'P€nde~ in the intc.rest
cf easler and raster operation cf t!':.e r.:J.c.

Consider first the sicie cf the rolle wh.ich containa t!te ContiJ 'it:p '~ation:

The top-rr.ost scale ,4, expresses v?lWlle in c'tbic feet per 39conC:.
Imediatcly adjacant, the Q2scale !"1vcs the correspondinpvolUtle in U.S.

gaJJ.ons per !"t'lmltE!.

On the Gllds, the top scale ~ves 1reJ.(\city in feet "'er secont.i.
In:'Ie li'1telv adja.eer.t, the correspondinp" ve1ncit:. head 18 ~\-en. {..-2/2g)

AlOJli- t.~e top ed;-e 1f t..lte botten scct:'on t:a-ee arrol."S \d1.l be "'?und.
Note that eaeh a:TO~ t~ere are listed various 'Hu.ues ror ·r:t to be 'lScd ~n

~r;;::~r~~?:~y~~;i~~2of ~~b~~ß =~~ :~~1S~t~~t~::Gf~t~~~~
o'r thc ranp,e of the gi ve."l scales.

The bottom scaJe3, 1)1aneter and Arell, r-ive actual dil!17leter3 (for hose, tubine,
and pipes other han standard) and ne."Üna1. ll.aneters of :;;t;m~ard ••-eifl'ht oteel
pipe, and their corresponrlin!" arens in 81.Uare ülche::-, !;ote th.:rt since the
cti=:e!1Siöna1 units of both scales are the sane, the:-~1I'l.r-ba used to {!nd areas
for di.!E"ioters &l.ven in feet, :n:Ul:L"e4'...ers, !"':ciers, et.c.! or -.r-ce vers •

Consider next the side of the ru.le whic!1 contains the H.:l1.cr.-''UJ.illl'1.'3 Formü:l:

The top pair of scales e."q)reas friction lOBS per 100 feet of pipe len~th
in terM3 o:f poW"lds per square inch (ps.\.), and reet of head. These scales
m~r oe ased indepondantl..Y to convert f.-et of hea:l to ps~, or nce versa.

On t.~e silde, the top scale ~rBSses no-•• in T'.3..• t1llons per ninute, ld'.ile
"=J1ebottom scala gi '783 actual diar.et.ers (tor hose, tubin~, anc.pipe other than
standarll) and the no!Un2J. mar'.eter3 of st:.andar ~-·...eip;ht stoel pipe.

The botton-::1Ost sc31.es, three in nUI:lber, rd-ve friction factol":' for various
ranges of pipe sizc, OX'tending frort 0.1" to lOOTl. Note that the use cf the
two outside scales requiros the application cf a tmütiplier.

For convonience, .'1 tablc of values rar ·c", the 1'rictlon coefficient, 105
~ven for variOu:J materials cf construcUon.
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To rind Xno.ing U•• Sealee Exaz:ple

v~ veloclty Q, tlow-rste Q. • Av
(rt/ ••• ) (SPII or CI"S)

A. Area, or
d, DiaMt.er

d. D1Bm,,;:::l)Q, flow-rate Q = I.v
(GPII or CI"S) ,

Iv. Veloclty ,
(rps)

I i
I

Q. t!oo-r.'" A:;':-.~---~Q.-.lV-
v, Veloe! ty I

(yps) i

'ind velocity of 25 OPlrl thru 1- StA pipe.
Set :niddle arrow of eUde ovar 1- pipe dia
Rea.d ans.er cl' 9.2 rpe on velocity Beale
dlrect.ly beneath QPItof 25.
(Note IIIlltipl1er ueed _ 1)

Find velocity or 25 Gal thru 1- I.D. !-Ioee
or tCetal tube.
Set middle arrow cf sl1de over 1.0 on die.
8cale. Read ans.er of 10.2 fp. on veloc1tJ
Bcale directl;r beneath GArli 0:' 25.

I
(Note :ultipl1er used e 1)

Find velocity of 2~ Jitt thru an arell cf
1 Bq. inch.
Set middle llTrow Dver 1.0 on area Beale.
Read answer or 8 fpa on velccity scde
under GRd cf 25. (Note mult.iplier " 1)

(See Mint,s for using ruh)

rind dlal!llllter er pipe required to earry
1,OOO.COO OPW .t velocity or 10 l"PS.
To gat on ~2 seale, ulla twltlplhr, r.
Ir arrow on your right is uaed. r-.100.OOO!
1,000,000/100,000 = 10. Set velocity cf
10 PPS undor 10 on ~ scale. Read enuwer
or 200· D1a. under arrow on yauT rlght.
(r:ote tha t. eiZe had to be bat.aan 40" 6-.
(400" due to "rll selected.)

f'ind tlow-rat.e (CP'S) carried by duct. ,00.
x 400·, at 5 PPS. Aren _ 120,000 eq in.
"raa/IC,Oeo = 12.0
Set middle erro" ovar 12.0 on Aree Beele.
Above ve10city of' 5 FPS road ans"er cr
0.42 on Q.I Bcale. lAlltiply 0.42 x 10,000
to get. final ana.er of 4,200 crs.

GFl4I CFS

~~-;tl'A,
cr clrcular
duct

Ares Diameter
&

Ares

Convert. 990 GPAfto crs. To get on Bcala,
dhide 990 by 10. Find 99 on "2 scals.
Read aerOBe t.o value of' 0.22 on "1 scale.
Ans.er equals 2.2. (C.22 x 10)

Convert area cr }CO 8q 1n. ,"0 01slteter (in.)
D1vlde }OO by 100 to get }, _hieh 18 on
"Aree" scals. Rasd value cf 1.5-5" on :118.
scale. Since Dia varles as square root or
Area. lII.J11ply by {föö or 10 for Ar.ewer
of 19.5 lnchea.

V, Velocitj" Veloclty
Ups) (v2/2g)

VelocHy
&.

Velocitv
Head •

Convert 10' of' head ,"0 •••eloc1t.y.
rToe 10 on Vel Hd scale read acto~ut to
velocity of' 2'5.2 f't/aec.

onv~rt 200 Vel Hd to vel~7i~20e/lcC"; ,....
!"ro::! 2 on "01 Hd read 11.2 v~l • .lnaW8r I

equale 112 PFS. (.&.1.2 xJi.OQ}
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Head on
orit"ice

Knowing

Diameter --r
&0 I

Height
Conetant

01" 24.

To Find

To multlply
or

d1vide

h<:a::nlc"'V'"o'"l u::m:-:.-

·-Sf.~~~~-;;o.~~~-;;~;::~orifi~. =----
and l head cr 10 feet.

Q • AV Set middle arTO" ovar 2.0 on Dia. scale.
From 10 on veloeit.y head scala, rosd aCrOlt8

1.0 volocity cf" 25.2 F'fS. Beneath ihie on Q2
Beale read ana'lfer cf 248 Ga!, or 0.55 crs

~ on Q1 Bcale. FOT rinal ans"er, a~ply dis-
___ ~ char~~ c~erri-cle~~ of ori'::ice._

"ny pair Volums & nDiaregard dedroala &. ciphere-- Usa 1n same

I cf Velocity ~ ~~~~;l;a ~8&.x\;~a~:~ ~ro~t~e~~~~~y~~:ie
I

numbers
j I, untier 18 on "'2 Bcale. Read ans"er of l~~

1

1 ,I ;. on Q2. ac~le above 7'5 on veloc~ty scale.

Dlvlde 54 x 6.5; Set. 6.5 cf velocit.y 8C8le

f
under B4 on ~ 6ea.lo. Read antJ"er or 12.9

~ __ ~scale o"er 1 cf veloclty 6cal0.

Tank: Volulrl~ t>1ß:x:et-.-r----q, = AV 'Find volume cf 30 I dia tank cf 401 depth.

I I
&. ConeideT tank aB pipe cr ~OIS Ha, find

I I

He1.ght FOT CF6 t10w-rate for velocit.y of 40 FPS.
r6fld To get on Dia sca1e, Uvlde ;SO by 100 "'3.6
direct. Over .5.6 on Dia scals, sst arro" on right.

I ?'or Gallone, Note that ror ,oc" Dia, t' :': 100,000.
read GPM AbO'16 velocity of 401 read Ql 01' O.2e2.
x 1/60. fu1tiply by "rn t.o get anBW6r 0'1' 28,200 er

For annwer in gallone, read 02 cf 127.-
127/60 e 2.11. 2.11 x -rll e 211,000 Oallons

- 4 ;-AV---Uae or··thISmethod requlrea rememberlng a
conat.s.Ilt. of 24.
Tänie. Dia .••.}O'6 Depth". 40'.
Divida Dia. by 10 = }.Oj Set arrow on your
right ovar }.o on Dia eca1e. Read area of

~~"io~e~~i~:ti~,~a~:.r~~. ar:~~~~~i{i~~~a
~ by depth 1.0 get volume of 212,000 CF.

__1
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Knowing u::-;;a~es-~ - Itx&!Ilople ---~
:P1p. 015, P'rict.ion Find !'rict.lon 10s8 of' ,00 GA! t.hru
OPt.! rIo., tontUla ,- Std pipe, !:SO, longe
?1pe Condition AS!I\uteaverage 1088 eoetficient. of lOC.
& Le:'lgth Set ~.• pipe oveT It1ddle ecale (eince' I

ralle in 1 to 9 rsr.ge), t.he:'l read 1088
of ~'/lOO' .be •• }CO GPI/.
34 x 'X/IOe .•. 171 1088 or 7.4 psi lose.

ap.Id rlOft'

P'rlctlon
Le••

To Find

~-_.-I Hp. Dia. GPU rIo., P'r1etion J'ind pipe Dia •• hieh .111 pass 60 lla.
Plpe Condition rorllUla thru }CO' of average pips .1th a lOBe
&:: Length, not. to exeeed 20 psi.
Per:e1Beable Divlde 2C ~ , to find loss per 1001

Frletion LOBs I ~ t5.67 psi. Read acroea top seale 1.0
15.}1. Set. 6C GPJl under th18 val;1e.
Read pipe dia over 100 of midd.le cosf!.
aeale. Ans"er 1e 2-.

f1p~-D-;;" :rrl~~10n _.- Ho. t1.Ich water will be dlacharged tr.ru r
ftpe Cond1tlon t'or"ll1l.la 200 I of 2- 3td pipe ir head at pipe in1et!
&. Ler.~th, 18 70' 7 Dlvlde 70 by 21.0 get '51/1001

I Hcad at pipe 1 loee. Set. 2- pi?8 over 100 of ldddle
lnlet. coef:>. scale. Read anawer of 118 üFll!

ur.der '5' 10S8.

~ Head-+ Bead 1n f'SJ-rric~~n+- Convert }2~d 1.0 PSI. 11nd ~I on

J 10s8 scale I!'t/lOO' Dcale, read acroee to 1'.8 pel.I H••• , PSI ~ ••• In Foot 'rletion Convort 60 PSI t.o-;;;ot or H•• d. -
lass scale Find 60 on PSI/WO I seale. Read acr088

to 1}8 (1. or head on tt/lOO' s('a1e.
--- --- -------------

Notes Th~ u81.hode described a oove can be ap;.ljed to thc solutIon or problems
involving the U68 cf hoae, t.ubIng, conduits, end pipe other tha.n Standard
Welzht Steel.


