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Hydmulic transportation of solids through pipoias
cnn be considered to be economical, ¢fficicent, reliabloe ane
gafe. Thie mode of trangportation is perticularly suit abl.
for large scnle production,movenent and distridbution of
materinls like coal, gand, and minemls, ete. in hicshly

remote arens and through difficult terrmins.

A review of avallnble litemture revealed that g
Lapre volune of experdmontal dnta‘as well ng n number of
erpirical correlations for prediction of hend logs nnd critie
velocity, most essential for designing n pipeline, rxisted in
publishnd foltis  These corrélntions hnwever, were found fo
hoy: been developed from experimental data conducted with
solids having narrow particle size distribution,flow under
speeific flow regimes,

These correlations nlongwith some of the assunption
on the nsgocinted flow conditions were congidered f@ be un=-
relinble for predictive md design purposes, particularly for
golids having wide range of size distribution. Henee, the
present study including sclective experimental trinls as woll
as obtnining improved and rellisablce ones fgz»aaliam hoving o
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brendth of size distribution.



Experiments were conduct-d on pipcline Truanortatio:
of snnd - water oluryy in 2 1%boxﬂtbry set-up consisting of
A pipeline having 2.54 cm. nominal diameter, Hind loss dot
we re abtmingd for 9 sond ganples with different size digt rie-
bution under huturogencous flow conditions. The date colloeters
cove red slurry veloeitios upto 3.2 m/sue, and in-aitu solis
concentritions, measurcd for part of the datn, uptoe 20 pu re.nt
by volune. Additional hend loss drta were obtnined fron
published literaturc.

i flow mgiue delineation procodure for clagelficn~
tion of data into homogencous, hetceroguiecus and sl tntion
regines was fomed out of the exloting regine delinention
eritoria after testing then on sowe data for which Llow
conditions were known, The avallable datn were then cloagpllin
into flow regimes for the present study.

Some of the existing hend loss correlaticns woere
tegtrd for the rxperir-ntal dat~ with multislze particlos
cenducted und r nreaend study ag well as 1its rature dnatna
where glze diatrﬁ@utiﬁn wer knewn, Mest of the cerrilationg
were found to give pridictions with relatively lorg. crrors.
I+ was considercd that the existing correlaticns did not
account for the width of size atgtribution, Henece,inprovid
correlations incomporating bredth of size distribution werc

attoeupted fo r honugeneous, heteruganoous and arltation
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regimes, Better prelictivns ¢f head loss were obtained fron

these correloticons.

Mot of the ‘earlicr corrclaticns scene! to heve
neglected relative velcelties betveen soldid md Liquid, and
had uged delivered cencentration for predictive cquaticna,
Hcﬁwvar, relative veleecities do exist nad in-situ concoent mticon
sheuld be diff-rent from delive red concentrition. It was
conglde red we rthwhile te attemmt dovoloeping irproved predictive
cquatiens basod (n ralistic parmecters, such as in-situ
cencent mtion, mlative v@locitiﬁa between suldd nnd Liguid,
ete, assuming o simplified flow model of selide ad liqudd in
o opipeline, an conpirical corrclation wis first developed for
in-situ cencentration prediction uwsing cxperinental dotn where
such cuncentrations were nmeasured.  This correlation was then
used to find in-situ concent mticns for the Wlk c¢f the data
for which guech concentratiovns wore unknown.

4 hend losg currclation wis developed for slurry
flow through a hordzontnal pipe, sed on in-gita coneentratiin
and the relative wveleeity Eetwe&n sulid and liquid. The
congtants in the derived cquafibn were evaluatod using only
gelective, experinent~l datn conducted in the laboratory. The
correlation was then tested for hend logs prediction on bulk

¢f the avallable data, and wae found toe give relatively



iv

satisfactory prdidticns, Also the correlaticn-was cbserved
net te require delineaticn between hetoregencous and herog.-
necus regines,

The cffect on head loss duc b ehmngé ol
parameters, such as welghted nean particle diamctor, atand vl
deviaticn of particle slzes, nean slurry veloelty ant in-sitr
concentrativn was analysed graphically through constant bl
1csp cuntours using twe indepondent variables at o dliw
(ether twe being kept awﬁatmmﬁ)ﬂ

Correlaticns for cxiticnl velueity prodiction
in pipeline tronsportation of golids settling in Stokos o
Intemediate rmnges were attempted, incorpemting the breadth
of mize ddgtritation using liternture datn. The correlati nu
were teated agailnat a lipited amount o f dnata and found te oiw

antisfactory predictions.
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