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A.13:yr  FACT 

Hydraulic transportation of solids throug 

can be considered to be oconomical cfficien 	relit:11)1c; ant..' 

t!. This moce of transportation is port Jew. arly uit r1 

for large scale product iono movc.:40...nt and distribution of 

materials like coal, sand and minornis etc in hir,hly 

remote areas and thro ,h difficult torrai.ns. 

A review of available lit 	'',vled that 

large vo. ut. • of erperimmtal data as well as a number of 

.empirical 00 rivla't ions fo r prediction of head loss and on't r." 

volocity, most essential for 	 a pipeline, exited i  

pbl1hcd fo rr,,,  Thesc*,  co nem.,tions low:Nur. 	ro round to 

devr,loped fro tri Oxp rimo rt ra data conducted with 

oolids having narrow particle sizc dist ribution „flow undtzr 

opecific flow regimes. 

it co rmlations alongwith sone of the assumption 

on the 	A,atud flow conditions were considered to be un- 

rol table o r p redictiv 	ci design purposu;1 	rticularl.y fe 

solids having wide range of size distribution. Hence, tho 

present study including selective experimental trials as wc11 

as obtaining imp npvud and reliable ones for -solids, trtvinc 

breadth of size distribution. 



Ebcp e rimcnt s w r/ cOnduCtr d on pipliri t r-1,1,11=1.0 

o f sand 	watpr n1l:1r Ty in a 1 a bo rat o 	s - up cons ist tug of 

p ipfa in c having 2.54 cm. nominal iiwtc. r. Hid loss 

we re obtained fo r 9 wr.1,1A r.;e1r,iiplti:o with different sizk..: diet ri- 

bu.ti n Und r h,„.3 t.:rogune01,12 fl ow coml. t i on s 	ThL.; dLt a Coll t 

cove red slurry veloc it les upto 3.2 r1ii,3Qc rind in- situ wli 

cone c-rit rat ions, men su rea for :part of the d.rtta upto 20 Ix.; rc,..nt 

by volume. Additional head, loss data were obtained from 

published lit era,turJ., 

A flow req-cillo dc,:lineation pro° Wure f r cl asoi fic- 

tion of dta into homogeneous het 	onoru md 	trttin  

rogi moo Wa o mod out of tho xist int!, reciLie (kiiriention 

citox. after testing t hem on oo df:.tt a To r which 	w 

conditions wore known. The avail abl e datrt wore then ca., 

into flow retlint.: fo r tho present :,,3tud 

Soma of thc .oxisting head losscorrelati ,ns wpm 

t ot( d for th 	x rirrt.l riat,n. with multisizr particlon 

conduct 	und r ri sent ptuay as well 710. lit e rat u 	anti, 

whe'rt,  iz 	ri, but ion w r, kncwn',. Most 	thr o er 

wc: 	fe,una 	 p ri;dic t ions with rol iv/Ay 

It was considered that the ekisting correlaticns did not 

account for the Width of size dist ribut ion. Hencu itap ro v(4 

co rrolat ions inco rportAting .brodth of size di st ribution wf.re 

at ti.7mpt ed fo r honec..,us I  het e rt. 	ou aZli,1 



ill 

regimes. Bett c 	 of head loss were obtained fr(J.1 

these ce rrelat no. 

it C)1 the "ez:L:rli o r co rrol at cno 	cnc t o hrt Vt 

r,l,g7.1cctod 	 volLciti 	b tu .1 itlit i3. d liquid, ut 

had used cif:livered concent ration for pro:!1 otivo equaticns. 

However", rrlvtive veiccit1s do txit md in-situ conccntrftjon 

should be di ff7•rent from d 	concrnt rItion. It was 

co n n id 	ri. 	rthwh 11 to 	ttt1Tt civ:.i Opi.fl ipprovo,1 p 	at lilt 

equat tens brts,',d n 	'alisti c pa rriti,..to rs„ such as in situ 

ok:'-ncent ration, riatiit volocities botwoon solid aml 

etc. 	Assuming,  !.1. slrnplifiad flow cUul tfe ()lids 	d 

a 'pipeline, an onpiric:'a c orrolati on was ft rat th.viapti for 

in- itu cone ant rat ion p rodic t ion using expo ririont al da,tn. 

uch conc. ent rations Igo r measured. This co rrar!.tion was thi.,n 

c.M tc„ find in-situ cone ant rations fo r the bulk of the data 

far which such c oncent rations war e unknown. 

ho:..-tCt loss co rrolat 1.n WLO d(r„..velopod. 	r 

Clow thr.uh a ho rizont al pipe based on in- situ. concont rati 

and the; rola ive velocity between solid and livid. The 

constants  in the de rived c Teat JO n wore ovaluat cd using only 

sd ectivo. experiment al (tat a c onducted in the 1 aborat o ry. Mc, 

co rrolat ion was then test nd for head lose p red Jet ion on bulk 

f the availabl data, ,Ln(1 was frund t o 	ati voly 



iv 

sitisfactOr pxyldiotions. taso the cerreltation, was cbservr,  

not tc.,  require; drlinerl.tic, n between hrA:, rcv.Incous 	 — 

+0% 

The offoct on hcixl lt,s 	u t. challee 

parameters, such as woight(:(1 rn plrtiolt; diazetur, 

cleviaticn of particle sizes, mean alurry vole,city an ..1 

ccncentration was analysed grlphict.aly th r 1.1611 const.!,nt 	! 

1( ss c(,ntou.rs using twt; inclepenclent vnriabl(o at 

( et hu r twe beine,kept constant) 

Correlations for critic11 volc,city predicti, rt 

ifl pipeline transportation of maids settling in Stokon nn 

r''..n.,,,zces were att cpto1, incorpo rntints the brith 

of 	iitib.tiüfl using, literiture data. The corrolati 

were ti.tl• 	ag-Linst a lirited arrount f rinta and four(1. tc 

satisfActory pmlictions. 
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