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.3. MLU For Windows (2.05) - [G:4MLUexamples for manual',¥ariant1.miu]

@Eile Edit Wiew Calculste Export  window  Help

BN ©

i| Aguifer system I Pumping wells I Observation wells | Optimization results | Time graphs | Conkour plok

=10l x|
== x|

—Project —Genetal setup
Mame: Ivariantla Mumber of aguifers |5 vI
Test ILiesbeth Mumber of pumping wells 24 -
Location: IIF'TEChHDhDQY Mumbet of ohservation wells |4 3,
Dake: Idecember 2007
Remarks: aquifer thermal energy storage
8 * 3 wells
File —Parameter optirization
Data name: I******** Relative stopping criterion Iglgggl
File risme: Ivariant 1a Absoluke stopping criterion ID.DDDI
Date: 12
Il9 el urve fitting
Remarks: Fine example £ Log drawdown curve Fitking
ta test all
Contour plot % Linear deavdown curve fitking
features
Time urits:  |Crays j

|Time units: Days

[Length units: Meters |

-N E O N2
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-3 N

1
©
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Iﬁl MLU for Windows {2.05) - [G:\MLU examples for manual',variantl.mlu]
@ File Edit Wiew Calculate Export  Window Help

hHsRE©

General info

ayer

Mumber of aquifers |5 3,
Elevation top layer |12

Pumping wells I Observation wells I Optimization results | Time graphs I Contour plat I

=10l
==l x|

oundary condition:

¥ Top aquitard present % Impervious = Leaky

I~ Botkom aquitard present €% Impervious = Leaky

Thickness [m]

Aquifer

20.0627

14,4444

13.0435

13,1002

phreatic layer

2nd aquifer

| |Time urnits: Days

[Length units: Meters |
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@ MLU for Windows (2.14) - [G:\MLU'examples for manual', fourwells.mlu] _ 10 x|
@ File Edit Wew Calculate Export Window Help - IE Iil

Ll WO

General info I aquifer systern  Pumnping wells | Observation wells I Optimization results | Time graphs I Contour plok I

ND.lIncIude |Name |)( [m] |‘r‘ [m] |Screened Iayerleasing radius [m] |# |Screen radius [m]l# |Skin factor [-] |# |ND. puUrmping per. |
1 v wall A 100 100 5 +~ 0.1 0.05 u] 5
2 Vv WwellB 1100 1100 5,6 ~ 0.1 0.05 ] 5
3 F  Wellc 100 1100 4-5 ~ 0.1 0.05 o 5
4 Vv WellD 1100 100 1-3,5 ~ 0.1 0.05 ] 5

Puriping petiods Far well number 1: Well &

o, |Inc|ude |Starting time [d] Discharge [m3/d]

1 @ 0 2400
2 m 10 -2400
3| @ =0 2400
4 540 -2400
5 | 720

[ Time units: Days [Length units: Meters A

-N+ O - $= - N- O$ (*
N - O - - -
- (
- N O - - $ - $
- - - ( E $ =
4 34( E $ - $

N OB 7 C - - - (- -
# Vv *3 0
B *0C 7B 6"$CW(D *0 # 3
= % $)B 7 - C(

2 - B 7 C 3

B(( 3 # C (( : K

6 D %&&& # (- 6.(++ $ 5
* 55 ( # $ +

-7GG (- (G 3% G'3 33# 33 3 3 (-

66
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@ MLU for Windows {2.14) - [G:\MLUexamples for manual®,schroth.miu] = |E||1|
@ File Edit Wiew Calculate Export  Window Help = Iﬁ'lﬂ
Sl EO
General info I Aquifer system I Pumping wells ~ Observation wells | Optimization results I Time graphs I Contour plat I
MNo. |Include |Name |}< [rm] |‘r‘ [rn] |Screened IayerlCasing radius [m] |Screen radius [rm]|Skin factor [-] |ND. ohservations |
1 [v  observation well 1 0 ] 2 n.02 0.0z ] 24
2 [v  observation well 2 46 0 2 0.0z 0.02 0 16
3 [v  observation well 3 SE ] i ooz 0.0z 0 10
Measurement data For observation well number 3: observation well 3
Mo, |Inc|ude |Time [5] Drawvcdown [m]
1 I~ 1200.001 0.01
2 [  1709.007 0.025
3 ¥ =2400.002 0.05
4 ¥ 2600003 0.08
5 v 4800.004 0.11
5] W 5999.995 0.13
7 ¥ S000.029 0.18
8 [ 1200001 0.21
9 ¥ 1799997 0.24
[ [Time units: Seconds  [Length units: Meters 4
; Cl - (
-N+ O - $= - N- O% (*-
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LIODEL CONCEFT

MODEL INPUT
PARAMETER VALUES ME&ASUREMENTS
UNENOWH J J
PARAMETERS

PARAMETEER CPTIMIZA TION
IMTERHAL
SEARCH PREOCEZS

PARSAMETEE. WALTUES

RESIDTIALS

STATISTICAL IMFORRIATION

EESIDTTAL AMATLYEIS

EXMTERHAL
SEARCH
PEOCESS

SYEITEMATIC

EFEOES ¥
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l NO (Fiting model)

THCERTATNTY
LFATLWEIS
- () -
- - -3
: Ss#

64



" # /%& "

-N# O
* 3 =(
#
- - 3
3%
3 $=
$
- NO
7
# 7
7
7
7
>3 = 3=
>3 = 3=
7
9 7
N (OR

65



H* 1l
WO

_C(

)

w &+

7  U6& U4

- A -
) B6'85C(
7 U
-$#
#(
C -

64(

6&[

$ (

U %

&(

68



"# 0%& 1



23 ! %& "4

DI

6.&&&

%&



%& 2

$) 29(- $
= - -B *

% &&& &&& B C(

# $ $ 6&&&

#$ $

) 29 # 3 -)
%/&&

C

%6



$ - (- N -0 -

- - N 3 @) -
X - $ $- ( - N$ - O # $
-) 2<}) ## ] A$ 7
1 B 7%(6 %(6 %(% 4( 6(6( 4(6(%C(
2 - $ ) = - 3
$ $ (- =
--) $ # $ N= O
(<= ND O ] A %(%# (
-) D # =
!
! # # #|#
$ % & ( #
) ¥ #
+ &' (
+ #
#
# ## OO I
#
I % # ( ( "
% & ( (
0 & #

%%



] B6'".C 1 136 %(% # D
: '88&& T 1&8&
||3 $ _ * [
2= - % Y
66 T 6536 U 684 ( ( . B- 4C
- $ (
0 $ - $ . T&(& &6l %
- B 7N$ - (; OC

B%&&&C ( 8,38.

6 . . BI6 $# C

1 - 7 UBB&& B[ U&(&&B5[ U.1& (

# 7 U6454 B[ U&(&&6BS[ U,%8 (
# 7 UB58& G [ U&(&&B4[ UI,' (
I #%$% !
B%&&&C (%/83%46B ) -6'8.C
) 3 ( (( ) B685C -
- $ (
5% $ # (
1 - 7 U, G [ U&(&&B4(
# 7U,,. B[ U&(&&,%(
& |
= < B - C (
3 - 3 E (
- 3 74 (
* , U, S % . 3- (
# 3% 3 (
I( !

) -B6"5C 2 - $
7% - #(, (4 ( 6,'5Q6.8&5( )(D
2() -6"* 3 +# L "3.%%/ * A

$ %W(- 71GG ( ( (#G $  G* +_ "3.%%/G =(-
* 3% ( (

43 ) 03 (

%1



AN

3 \_
:\

0 3
&#S#HS !
) U (D
0 6"
) X%()
# 7 UB8(&
# 7 U6
l* % l
* - =# 31
* %&
# 7 U6,%6
#( $( !
- - " - B6BC1 * J (,
0 - -
$ - -(9 ; 76
= - - #
#1)$ #$ |
0 # =
$ ((! D B6"8C (4453448(
6&(64 &(
A -7 U. G UBE

#

# 7 U.&(A4B\C U&
7 US5®%B.\C U

G B6\C U /(& 6& B6\C
G B6\C U .(.6& B6\C

0 B= ) -C(
B6"5C( 7F(F(D -
8 (6'636'(
$$ # U 6,8(

U &(4/ BA\C(
U 6(44 BA\C(

686 * D(
1& # (
"G BO\C U &(&&E%BB6C U 4(6 BAC(
563,5/(
- (9 (
% % 6 % A% 6
(
(645 $
6864 'G &6 (

(&&6' B%"\C
&(&&&/5 B.6 \C

%.



#P" & & !
= B6'55C $ 6(
$ (( B%&&&C ( %& ,3%&/(
7 U4 G B6\C
6 U 6(%8 B5\C ~U6,&4 'G
% U 6(4' BN\C 64",
, U %(&5 B/C %.%,
.U %(% B.\C %46
/' U %(55 B.\C &'
4U (6 B,\C 18&6'S # (

* I$ !
B%&&&C (6&.368&4(
= 1 $ (
$ /(6 - - : ‘& (
2 - - $ -
- $ (
$& # 1
$$ D B6"C - - # -
( - - - -
S (* - -
( - - - (
+ 3 ( - -
$ % - - -
-# (-
7 &(%84  &(&.% /(&6  6/(8/
# - ) &(%'8  &(&/& ( 9 6/6
8&(&&6 (

%/



+ . 23 8

# (
# $ #
6 /8(& S (, B 4\C
% I6/4 S  4(,86<3% B 6\C
% %.8(4 S 4% B ,\C
6 (84/<3. S /(%,6<3/ B66\C
% 6(458<3/ S  6(&&<34 B 4\C
Z% 6(.45<3. S '(/&<34 B 4\C
6 [(%55<3% S  .(,8/<3. B 6\C
%(5,'&
&(&6,6
: B'C  &(4&,6
" $ 4
$ 4,(.
% &
6 6&&
% 6 6&&

% 4& %6 6&&
6 38% 36. 358 6&&
% 3 /, 3, . 6&&

Z% 15& , Il 3& 345 6&&
6 6 3%/ 34 , 3,6 36 6&&

Yo
B 'cC
BC
B3C
B3C
B3C
BC

%4



1" #S% & '$() ( *+$

B L -01

+ 2 $! "30 -$3 "-4 "

5 "6!
7 28%4 4*7 4

2& /- /-
$2

2

25 - +": &0: : -

2" 1 4104 400

2

20 -t18*7
;" 2%4 4

2
9 2%<4& O $4 1 - $
9 2
9
9

O ©O ©

2
2
: =0 >
9"2

@
$-Al 1
2-1 8.
14 2
2 $
0"A"2
7 1#-@%/-! 28&
0?2 260 A -
B ?- 260A -
4 %( C$ D 8C8E D 7

&
& & & :
-0 1F™ $4 1
7 ™2
G H | 1D8% D8( D, 7
& &
&
F™"$ o0 ".! 0-01
:@ A
7 '@ A "2
GH .1 1D8% D8( D 7
& & & & &
: &
& :
& &
&&& :
J$

%(&8,,,8<386 %(&&&E&<3&E
%(55558&<3&6 %(5&&&8&<3&6

uuu - uuuuuuvuvuuuuvuuuuuvuuuuuuuuw
uuu o # B # C7&

uuu* 3 =B # C7&

uuu (vjsjvivjviviviviviviviv]viv]viv]vivivivle]vle]V V)
uuu -

3/88&&(&&8&&& 188&(&&&&E 3,88&(&&&EEELEBRE(&(&&EE&E /& 6&(&8&&8&& 6 6(&&&&&&<3&Y%

& @ A

%5



- ) $ - -
$ 7
(F(B6'8.C
F 5%7 ,//3,5.(
(F(B6'S/C
F 867 66636%4(
(F(B6'S/IC 1 )

- (1% %,7 9%.53%,(
(F( () B6'85C

(F '&7 %,63%.'(
(F( () B6".C Y)

Y$ ((30 - 9(()

oo o1 (,&"(66 (,%%

(F(B6"™ C #
F %%/7 6368(
(F(B6"$C
3 (F

<#

3,%,:&(
(

7 -
%%/7 6'3..(

02 -$# $

b 0C (2() -B6"C*"3

((1 ( #* 3 +#

D ! B6"S8C 7 -
(F- * + (5%5
D F(F(F(B6"S8C - 0
$ - D : %% (
D F(FF( *@( B6"5C 6
(1 ( #(9
(B6'55C -
6&7 6%1/36.,(
( FO(D - (( (-
1(( "(( B%&&&C
++ $ 5% .
$$ ( *(0D B6"/C!
F 65%7 4638/(

) - (2(B68.C0O0 $ 3
* oo (0 (%&7 8,60Q8.4(
) - (2(B6"5C 2

$ * : (: -,B4CS6,5
- -D ("(" - B6'SC
(1
] 1(B6".C 7
( 3 (/6 (

v

33
"3.96%/ 5. (
#1 0

"636"% -0

32 (',36(
(" (F(< 1 (

B6'45C : 3
(: (,7 %4,3%4'(
#
55 (
#

36.85(

/7 ,563,5/(
# #

%8



) Y a%&&83%&6&$ (F(

6(
$$-0 -
3 -) (
- $ -
- - 9
Z - -
- $3
3 $ # #
(
%( *
-) - $ 6'8
- # (-
$
(0
<= # $# - -
$- - #
(+ #
(
$
#
- #
$ - -
= : (

I(<((

(+

5B09 #

$
#

C("

(_

(

$

%I



