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Friction loss correction in flowing well discharge tests

Edson Wendiand

Recemved 20 Jaly 200, reviuet § Oesser 2007, sscepeed 26 Ocssber )

losses due 10 friction in the well casing. The

sebiinhed 22 Jessary 2008

Jacob and Lohman (1952) by considering the hesd
cation of the proposed comrecticn

allowed the determinstion of a transmsssivity (7 = 411 m7/d) and storage coeffcent
(5= 3 x 10 *) which sppear t be representative for the confined Guaran: Aquifer in the

study area. Ignoring

e correction due to head losses in the w

transemissivity evaluation is about 18%. For the storage cocfFicient the emor is of 5 arders

of

interference is also discussed.

1. Introduction

[:] Pamping tests are conducted to charscterire hydro-
geologica! systems. Observing an aquifer’s response 1o a
given qu'ml.man allows the determination of & e=s-

J somge coefficknt. These paramciers are
cssential for aquifer wnderstanding,
cdiling

on of the sysfer (e, unconfoed,
homogeneous, isocropic), drawdown
regime (sieady or transiest), pumping condition (coastnt
Sarge), hydrauiic boundanics, and well
x rially penctracing). In this semse
any zathors (Dupui (1863], Thiom [1506), Theis [193:
Cooper and Jacob [1946], Hantush (19561, and Newman
11972] among others) bave provided mathematical
approackes foe dara analysis 2cconding to the different test

[] Aressan confized aquifirs, however, do mot noed
pumping ezergy, = water from the aquifer flows neturally
at the wellhead. The anatysis of th e was
orgimally by Jecob and Loaman [1952], Since this kind of
aquifcr w8 rare, the mathemsstical methods for data interpeo-
tation, have not been sufficient’y examined

[s] T this wark » coerection s prescmied for e method
prescated by Jacob and Lokman [1952], inroducing e
consideration of the Sead losses Guc 10 friction = the well
casing. The proposed correction is evalusted for a discharge
test performed in 2 well drilled in the Guares Aquifer In
this case the well casing is over 1000 m in &

in the evalustion: of wransmissivity and sworage coefficiest is

Depurtracs: of Hyérestics and Saziary £x
Poab, S Cabo, ne

Copyvight 200 by De Ameriaan Geegbysicel Unicn
0043133704 s

RO063

wolas

magnitude, resulting in physically unacosptable value. The effect of the proposed
carrection an the calculated ndius of the cme of depression and correspomding wel

hots ccesection in Nowing well discharge tesse, Wister Bevome Her., 44, WHIN,

evalted, nd the impact oo the cakuistad radius of Se
cone of depression = dcisact

2. Theoretical Background
21 Conceptsal Model
The discharge text in 2 Sowng well is 2 classic et
Coawn m e ieratir v e amsant dnedown groRe—
Gescribod instinlly by Jocod amd Lokman [1957] The
conceptuzl model is presenced schemancally i Figime 1
(thecresical problem)
['] A wel with o nite radius ry % deilicd Srough =
mfin fined aquifer wirs thickness b, bydrauixc T
missivity 7, and ssorage coefficient S. The aquifer is aresam

8] At 8 given st = D e byl bend (pmns-
ometric surface) m the aquifer is M, A instant 1~
-cnamammmmmamxm&\»
Fip, which corresponds 5 the wellbead Secx S aquiser »
anesian, water begns to Sow naturally. [n the sheence of =
extemal source {mecharge) the well will keep fowing el
he hydralic bead i the whele aquikr 1 reduad % Hy

penevus, md otupi acsle can e roeiod @

e
where £ is the £me since the et begn, # s e il
distance frocs the well center, § is the mghue—;:z
and T reproserts the agucfer wramem:

[1¢) According to Fig==e 1, e imital Sydemiic heat X,
in the aquifer x comsdered umiform:

Wendland, 2008
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Perdas causaram
erro de 18% no
calculo da
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armazenamento
teve erro de 500%
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Perdas no pre-filtro

Perdas na parede do furo (lama de perfuracao)

Perdas no filtro

Perdas por causa de fluxo turbulento
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Onde:
_ S, . rebaixamento no poco
B . coeficiente de perdas lineares
C . coeficiente de perdas nao lineares
Q . vazao
P . expoente, normalmente = 2

Kruseman e De Ridder, 1994
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O que é o teste de vazdo 4. ..

- Bombear em etapas com Q diferentes, crescentes
I « Qdurante a etapa é constante

« Cada etapatem a mesma duracao

 Variade Y2 a 2h

- E determinada pela estabilizacdo do NA na primeira
etapa




O que é o teste de vazdo 4. ..

« SAo0 usadas, em geral, de 3 a5 vazoes distintas
I « Qnaprimeira etapa deve ser baixa

* Incrementos de vazao devem gerar rebaixamento
significativo

 Dados anotados: vazéao (Q), tempo (t) e
rebaixamento (s,,)




Para que serve o teste de ..

 Determinar eficiénciado poco

I  Determinar a vazao testes de longa duracao

 Testar os sistemas envolvidos no bombeamento
 Testar os procedimentos parateste de Q constante

 Determinar se poc¢o precisa de manutencao
h Determinar qual bomba pode ser usada



Interpretacao ®
Método de Hantush (1964) e Bierschenk (1963)

I « Serve para aquiferos livres, semi-confinados I
e confinados

 Paraum bom resultado, pressupoe pelo
menos trés vazoes, crescentes e constantes

2t



0
I l DE AGUAS SUBTERRANEAS

(1 ENCONTRO NACIONAL DE PERFURADORES DE POSOS.
8 de Novembro de 2018 | Campinas - SP

w2 Fenagua
SRS oo

EIRA IAL DA AGUA

Plotar os dados: rebaixamento linear, tempo
logaritmico

Extrapolar os dados de cada etapa para a proxima I

Determinar os incrementos de rebaixamento A,
para cada etapa

Determinar os valors de s, correspondente a cada
Q, a partir da equagao s,y = Agyy + Aswi) + - Aswin)
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Obs.: At de cada etapa é de 100 min

Kruseman e de Ridder 1994
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Obs.: At de cada etapa é de 100 min
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Etapa AS ) (M) Sw(n) (M) Q, (m3/d) Swiny/ Qn (d/m?)
1 4,25 4,25 1306 3,25x 103
I 2 1,70 5,95 1693 3,51x103
3 2,80 8,75 2423 3,61x 103
4 3,40 12,15 3261 3,73 x103
5 3,65 15,80 4094 3,86 x 1073
6 4,20 20,00 5019 3,98 x 103

Obs.: At de cada etapa é de 100 min

Kruseman e de Ridder 1994
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s""’{”’x 103 in d/m2
* | Determinar a
°=;‘:’j%5-",—‘:-’5=‘-45“‘°”"2fm5 \ Inclinacao dareta:
38 !
I A(sw(n)/Qn)/AQn
34 i S N
k——20,=2.75 x 103—)
b =326 x 10-3d/m2 Estareta é o valor de

: I ~
% i 2 3 4 s C (perdas néao
Gnx 107 lineares)

h Obs.: At de cada etapa é de 100 min
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Etapa Asw(n) (m) Sw(n) (m) Qn (m3/d) Sw(n)/Qn (d/mZ)
1 4,25 4,25 1306 3,25x10° g
I 2 1,70 5,95 1693 3,51x 103
3 2,80 8,75 2423 3,61x 103
20%!!
4 3,40 12,15 3261 3,73 x 103
5 3,65 15,80 4094 3,86 x 1073
6 4,20 20,00 5019 3,98x 103

Obs.: At de cada etapa é de 100 min

Kruseman e de Ridder 1994
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i s, =(3,26x103) Q + (1,45 x 107)Q?
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Resumo Teste Escalonado ”

| mmnm NA(K)NA[ ne nmunokss 3 po;

"";', ua
s 20189 "

 Permite testar equipamentos e procedimentos
antes de fazer o teste de vazao constante

I  Permite determinar vazao ideal para o poco,
gue nao gere perdas significativas

 Permite avaliar se poco antigo possui perdas
muito grandes e precisa de manutencao

« Caso tenha sido feito quando poco fol
construido, permite comparacao
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Influéncias noND
Poco de bombeamento

.....

Vazao ideal: se eu colocar uma bomba mais potente, e
I gastar 50% mais de energia, eu vou obter 50% a mais de
agua?
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