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basic problem of manifolds in a clear a,nd l ot;ica l mannnr, and engineers. 

vorking on the dcsi[71 of projects in rolving man· fo!.d fl.on shou..1d benefit 

fror-1 the information preoented. I n a paper of such .wia.a scopa~ on9 

finds it difficult t o prasent all of the details connected Yd. th the 

.r esearch even thoueh sor1c of them !JlUY be p.:~rtinent to an evaluation of 

t be ds.ta . There fore, it Eay be profitable at this tin1e to briefly 

desc!'iba sone of the exper-iJ1 ntal techniques and to eva luate the 

l:l.ccurucy of the measurumants for t he experimental woJ:k on eli viding flow 

as perfomed by the wri 1.-Br in 19h6 [ 1 ]. 

All dischar :a mcasuron:ents .ere mn c in weightn:~ tanks an a 

m.nimUc>n of t wo neasurenents were u:ade for c ... ch din char ·e . A careful 

s tudy of these dn.ta indicat ed a maxirJU!:l proba le error of about 

l perco1 t . However , the r:1easurements of piezometl'ic head wer o not quite 

as accUl:at~ . Although c ~pillary tu~s "ere inserted in the lines to 

damp out fluctuations i r. rot;h ths er cury na!'lometer and t he a:i.:r-'.mte r 

dl.fferential gace 1 so:;;c fl uctuntion still oxi sted. A study of the 

piezometric head d!lta r :.; st:lted in nn estimat3d ~:'!axi:num probable error 

of e.bout 2 per cent wit!1 a pa~;sibility of 3 per cent error 5.n t he 

vicini t y of' t .1~ l at'3:ral w~e rt:: excessive disturbance occlt'---red . 

D~r~er:ninatioa of thu proper hydraulic eradlont for ench pip-J .a~ at 

f irst a probl~:m , sine~ t he individual pi e zometric head J cmi ure entn showed 

some scatter . In or.Jer to bypass t he r opeating decision of n-ihat sl·ou.ld 

t he exact slop-a be on this run?" , each l at3ral .,nd t he 1nuin p.i.J. · ••ol'tl 

carafully calibrated by makin{; n. loe log plot of Reynolds numb(. r vs . 



/ .· 

hydraulic gradient . Each ~f - these plots was based on a mi nimum of nine 

different slopes which in turn wera based on a min' 1~ of 6 point m asure-
·: ... 

ments of piezometric head. ffith th~se ~alibration plots the correct_ s lope 

could always be fi tted to t he piezo~etric he ad data for individual runs 

.even t hough t he data exhibited s ome scatter. Of co urse , i n the case of . . . .' .. 

excessive scatter the run was discarded and r apeated . A study of Fig . 3 

will indicate t hat a change of slope of any of the hydraulic gre.de lines 
. . , . I 

c~~ld affec.t . t he t erms LSh and hf' especially when these te rms r;ere small. 

For this r eason t he precaution of ~sing t he correct slop3 for each flow 
·' 

measurement is believed to have avo ided some errors which might hav_ 

r esulted in a l arger scatter of t he data plotted in Figs. 4 and 5. 
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In order to iJ~ustrat~ t he u.sefu.l..ness of tho a ·thor' s data ~s a 

guide in research or prAct ce , the wri t.e r \'K>uld like to briefly present 

so;ce flnd-ln£:s of a !laste_r ' s resecrch pr oject. 9ompleted _at the University 

of Utah in 1949 by ~~r. Grant P..org. * · ii th t he · object. cf establishine a 

T.rorkable d;.-,:;;igu for t he un<1erdra: nar;e s stem of .. all rapid sp.n filters , 

llr . Borg ran e.)(tens .ve t ef:ts on the dis~haree cha!'acteristic~ of n 

pe!'forat ed pipe UJl erdrain, The r esearch reoultt~d in the establish .... ent 

of ce rtain r olationsrr· p5 , .. h~ ch oust occur in order to give MJ.tisfactO:ry 

distribution c; f v:a~h water throneh t !1e perforated pipe s· st.em. 

The e'lni~ent conoisted of one h.-inch l!!ani fo1d 6 f ee t l ong lith 

12 ona-inch lata .. :als attached to e ach side of t he pipe on 6-i!:ch ce, ters 

so that all l aterals r:ore 1.n a sinsle planeo Orifices varying from 

1/8 inch diamet er to 7/16 inch dla:neter were drilled in the bottom of 

t he l aterals on 4.18 inch centera . In t his .ay, the L-inch pipe acted 

e.s a manif old for the l at0rr'-l pipes 7hich e~tenc ed about 21 inches frol:l 

t he cent.er of t he h-inch pipe , and each late r. l in t urn was a .anifold 

eystem for t he cr.:i.fices -r:hic. dischart;:ed int o t .:te " t!!l.osphere . Since tho 

orifice di.scharce was not alway::; at e.n an~le of 90° to the conter line of 

t he l ateral, Yr. oorg's --lata cannot b:9 co:.tpared n t ho stricte ... t ~c:~se 

with t he author's data, bat in some detnils n q_ualltativo comparison exists 

~1Lt ch is interecting to note . 

Altl~~gh other cou arisons might be ma .e, only ons nill be included 

h~re to i1lustrnt.c hc,-w the author ' s dnta \"JC,nld have been useful in too 

* un:,Dtgn D..'lto. on ?orf:;rated-l'ipe UndardrainG for ~ nell P~.;pid Sand 
Filters," by Grant Kenneth Borg, U. S. Thesis, University of Utah 19!19 . 
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~atios, 
Ql d varying _ r atios the :flow 
Q 

distrlbutio!l through t he 'orifices was very unifol"'.n as l'~g .• ' ·i ndicates it · .. • \· D . . . . I 

should be . i·or 2 .. 1/4, t ho ratio or h.r _ r emains essentially corwta.nt 
D · V)!l2g 

over a \vide r ange of discharge r atioG ~. I.o •rever, as ~ increases, thG . 
/ Q D 

·lit Q . ·r atio of --r.-_,.;. varies considerably over a wide range of 1 . The results 
vl2/ 2:. ... <r · 

. · at Otah clea- ly illustrated tha t ~ s the or_fic 7/2.S enlarged, the fiow 
/ 

. di str· bution became poorer bcca11se t he rati o f hf o.. ;;-"2' - varied considerably 
vl /2g 

eat~ f1~m t he f i r s t ot~fice Oh t he 

later to the las t or.c . Tr.te l aboratory r eoearch nt Utah was for a 

· .. s pecific purpose , and the wo .. ;~ was very 17al l don~ , but t he author 1 s rosul ts 

coul d have· been effectively e~plo ~ s a guide , thel~by r Bducing tho total 

··.amo unt cf work r equired f or a significant nnswer. 
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