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How to evaluate the economy of construction materials {4 a prodlem

faced st aoma tine by prectically all engireers and purclatine sguats in the i

cheaicnl process Lndustry. Here is 8 system advocstad in Xhemical Frjireering® 1

] {Jamuary, 195)) that aould be of interest, especislly Lo users of lesd equip-
| -3

} It is show that in many applications lead pipe can be the anct -

ecomomical material o use dez:ite 8 hijher roxinal corncsicn 1ate ard Lisher 1
initial cost, In the cacze cited, lead pipe porved ta by actually I\ less ex- t
penaive for equivalent service than Dirircea, nild steel, morel or even cast -‘

’ {ron,

AW TO U3% CORNNSI(N NATAr

§

F Design enfineers often do not realige the trecendous L-portance of 3
! corroalion dats Ln their design work, For axamjle, an englnser may be asked o
1 to Geter—ina the most econonical pipirg material for handlirg 60 parcent F

K50y, st 200° F. Py consulting the litersturse ke cai usually find corrosion
data for sush 8 cass, suchay listed in the tadle on page J,

Offhand, nany design engineers faced with such a tabulation sould
be inclined to sclect the naterial with the lowe+t corrosion rete, usually
sxprezsed in inchnas penetration per year ({py) snd would rrobatly rate thm
in increasing ordar of corrosion rate, In this care Durlron would be first
srd cast iron lsst, Bul this does not necessarily give the most econarical
mml.m. [

Aruming that contanination of e oroduct by the construction
zaterial is not a problea then the propsr procedurs is 0 detomine the
eaterial shich will give the lowest cost par ysar not necessarily the lase
o8t corrosion rate, -
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To do this we first conpute the 1ife axpectancy for esch material in
the tazle and fron that (plus installation cost inforration) detarmine the adw
tual ccat per year for each material, To start off we cake the following
sasamptionss

1, 8ince we sre dealing with piping material we will sssume that
100 feet of pipe with L fittings and 2 valves will be used,

2, We w1l asrzo that the useful eervice 1ife of the pipe ende
when half of the original wall trickness has bean corroded avy,

HCY T0 CALCUL'TE ACTUAL ANWUAL COSTy

With the aborve assuptions we proceed Yy four stepos

1, Prox the pipe size and sched:le mxber® determine the wall
thickne~s of each naterial to be used,

2, Coapute the life expectancy in years by dividing half the wall
thicknoss in inches by the axpact~d {py.

3. 1If poasidle, secure actual dita on the lar and neterial
oost Jor each construction naterial under consideration.*®

be Fron the total cost and life exgpectancy czlculate the yearly
cost nf aach piping string by dividing the cost by the life

eXpoctancy,

Pollowing through these four steps for each construction msterial
prodaces the table given here, The noet «conozical ratarisl; that is, the
ons with the lewart Cost Per year, turns ocut to be chreical lead which reted
second in corrorion rating, lote that the order of Iicroacing cost 1a Quite
differert froa the order of increasirg cormaion rste.

®  Schedule numbers are given in A.8.A. Standard B)5,10 and rafer o pipe mll
thickross.

#e  If such data are not readily availsble use that of R, A, Dixon on pipe cost
estization (Chemical Bngiresringp pr, 123-135, Janusry, 1950), DMann's
repart gives labor and ratertals cost for sost kinds of piping materials
but is bssed on July, 19L1 costs, To allow for present day inflstionary
values 1t 18 necessary 0 ®factor® his data up L0 the jrTes~nt v the use
of » sultable index suth &8 the Karshall and Stevens Lnjexes putlished
monthly and revised quarterly in ®heoicsl Ingineering.® The dats waed
hers were taken fram Dizon's figures,
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Econceir Coeprrisan of Pipirg
For Mancling 603 Ha5h, 2002 F
wall Life
Inches Thickness, Ixpec- Total Cost par
pet, 2=1In, Pipe, tancy, Cors, Ynar,
Materisl Yesr Inches Yoars $ s
Cherxical Lead 0.” '1875 u.’ 61’ 53
Dauriron 0,706 0.15L 12.8 22 78
{8ch, &)
Hild Steal 0,270 o.,a8 0. an &3
{3ch, 80) .
Bonel | etal 0.0L5 0.15h 1.7 1,184 697
{3<h, LO)
Cast Iroa 0.890 0,218 0.1 126 1,28
{3<n, 50)
® Dna from Toch, Bull, -3, Oct, 1948, p. 32, International Nickel Co,

.

This saze 1 ehad can te a;plied to any cerrccive envircorment and to
Bost other trpes of corrovsion resistant equiprant, thuf enadling t'w design
ongineer Lo select the 7ot ecoroeical miterisl for any particular service,
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