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AUTOMATIC SPRINKLER SYSTEM

Buppha Prasrinam
Suwanee Boonnung
Araya Salaipet

Pattarachai Vichaiya Advisor
Pichit Kittinon Advisor

Preechanun Srikeaw  Advisor

Abstract

e

The objective of +this thesis is to study and design the
structure of an automatic water supply system for the greenhouse at
Suan Jidrada Project . The greenhouse is 6 metres wide , 8 metres in
length and 2 metres in hight . The microsprinkler which is foggy
type are attached to PE pipe . The set is fixed onto a boom which
can be moving back and forth along the length of the greenhouse .
The sprinkler system will supply 4.3 litres of water per 1 round .
The mnovement of the boom is controled by electrical circuit .
Timer can %e used for the automatic turn on . The reset switch is
used in order to stop the system . After the completion of the
system’s construction , the system will be installed at Suan Jidrada

Project .
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MICROFEAP—PL DATE: 02-20-1994 <DATA> P.1
PROJECT : project - FILENAME: project
AUTHORITY: JACKRIT PONGPRASERT ENGINEER: araya salaipet

AXKAKXKXXKAKKAAKAA LAk ARk ARk kA k ki

* *
* STRUCTURE DATA *
x *

AXAXXKXKAKRKXAKAARAX AT A kT kXA hhkdhkddk

#xCOORDINATE DATA (cm)** **BOUNDARY DATA*=*
NODE 1-COOR 2-COOR 1-B  2-B 3-8
1 0.00 0.00 L L F
2 75.00 0.00 B,
3 150.00 0.00
4 225.00 0.00 L L L
5 275.00 0.00 L L L
6 350.00 0.00
7 425.00 0.00
§ 500.00 0.00 L L 5
9 225.00 65.00 L L L
10 275.00 65.00 L L L

**ELEMENT DATA**

ELEM 1~NODE 2~NODE HINGE MATERIAL
1 1 2 e
2 2 3 %
3 3 4 1
g 4 5 1
g 5 6 1
6 6 7 1
7 7 8 1
8 4 9 1
g 5 10 1

1q 9 10 1
11 1 9 2
12 8 10 2

**MATERTAL DATA**
MATE E-MODULUS AXIAL-AREA INERTIA
{(n/cm”2) (cm™2) {(cm™4)

I 2.070D+07 8.230D-01 7.070D-01
2 2.100D+03 3.068D-01 7.500D-03
LOAD CASE #1 : force .
**UNIFORM LOAD DATA**

ELEM 1-UNIFORM 2-UNIFORM
(n/cm) (n7cm)




MICROFEAP—P:L DATE: 02-20-1994 <DATA> P.2
PROJECT : project ° - FILENAME: project
AUTHORITY: JACKRIT PONGPRASERT ENGINEER: araya salaipet

LOAD CASE #1 : force

~*NIFORM LOAD DATA**

ELEM 1-UNIFORM 2-UNIFORM
(n/cm) (n/cm)

.000D+00 -7.500D-01
.000D+00 -7.500D-01
.000D+00 -7.500D-01
.000D+00 -7.500D-01
.000D+00 -7.500D-01
.000D+00 -7.500D-01
.000D+00 -7.500D-01
.000D+00 ~7.500D-01
.000D+00 -7.500D-01
.000D+00 -7.500D-01

O WO O~ O DR e
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MICROFEAP—PIL DATE: 02-20-1994 <COMB> P.1-
PROJECT : project FILENAME: project
AUTHORITY: JACKRIT PONGPRASERT ENGINEER: araya salaipet

AAELXKEKAAKEKEEXXAKRKRK kAKX AR R KX
x X
* COMBINATION *
* *
****************************
DISPLACEMENT COMBINATION <2D-FRAME SYSTEM>
LOAD FACTOR : 1
NODE 1-DISP 2-DISP 3-DISP
(cm) {cm) (Rad)
I 0.0000D+00 0.0000D+00 -1.2161D-02
2 0.0000D+00 -6.7562D—-01 ~-3.6033D-03
3 0.0000D+00 -4.7294D-01 7.6571D-03
& 0.0000D+00 0.0000D+00 0.0000D+00
5 0.0000D+0Q0 0.0000D+00 0.0000D+00
Q 0.0000D+00 -4.7294D—-01 -7.6571D-03
7 0.0000D+00 -6.7562D-01 3.6033D-03
] 0.0000D+00 0.0000D+00 1.2161D-02
9 0.0000D+00 0.0000D+00 0.0000D+00
10 0.0000D+00 0.0000D+00 0.0000D+00
STRESS COMBINATION <2D-FRAME SYSTEM>
LOAD FACTOR : 1
ELEM MA HINGE SECTION AXTAL F. SHEAR MOMENT
(cm) (n) (n) {(n—cm)
1 1 0.00 0.0000D+00 6§.3281D+01 -3.4180D-03
75.00 0.0000D+00 7.0313D+00 2.6367D+03
2 1 0.00 0.0000D+00 7.0313D+00 2.6367D+03
75.00 0.0000D+00 -4.9219D+01 1.0547D+03
3 1 0.00 0.0000D+00 =-4.9219D+01 1.0547D+03
75.00 0.0000D+00 -1.0547D+02 -4.7461D+03
4 1 0.00 0.0000D+00 1.8750D+01 -—1.5625D+02
50.00 0.0000D+00 -1.8750D+01 ~1.5625D+02
5 1 0.00 0.0000D+00 1.0547D+02 -4.7461D+03
75.00 0.0000D+00 4.9219D+01 1.0547D+03
6 1 0.00 0.0000D+00 4.9219D+01  1.0547D+03
75.00 0.0000D+00 -7.0313D+00 2.6367D+03
701 0.00 0.0000D+00 -7.0313D+00  2.6367D+03



. MICROFEAP—P1 DATE: 02-20-1994 <COMB> P.2
PROJECT : project FILENAME: project
AUTHORITY: JACKRIT PONGPRASERT ENGINEER: araya salaipet
STRESS COMBINATION <2D-FRAME SYSTEM>
LOAD FACTOR : 1
SLEM MA HINGE SECTION AXIAL F. SHEAR MOMENT

(cm) (n) (n) (n~cm)
1 1 75.00 0.0000D+00 -6.3281D+01 -3.4180D-03
8 1 0.00 0.0000D+00 0.0006D+00 0.0000D+00
65.00 0.0000D+00 0.0000D+00 0.0000D+00
9 1 0.00 0.0000D+00 0.0000D+00 0.0000D+00
65.00 0.0000D+00 0.0000D+00 0.0000D+00
10 1 0.00 0.0000D+00 1.8750D+01 -1.5625D+02
50.00 0.0000D+00 -1.8750D+01 —1.5625D+02
11 2 0.00 0.0000D+00 -2.0952D-05 3.2714D-03
234.20 0.0000D+00 -2.0952D-05 -1.6357D-03
12 2 0.00 0.0000D+00 2.0952D-05 =-3.2714D-03
234.20 0.0000D+00 2.0952D-05 1.6357D-03
SUPPORT REACTIONS <2D—-FRAME SYSTEM>
LOAD FACTCR : 1
NODE 1-REACTION 2-REACTION 3-REACTION.
(n) (n) (n~cm)
1 5.8151D-06  6.3281D+01  0.0000D+00
4 0.0000D+00 1.2422D+02 —4.5898D+03
5 0.0000D+00 1.2422D+02 4.5898D+03
8 -5.8151D-06 6.3281D+01 0.0000D+00
9 -5.8151D-06 1.8750D+01 1.5625D+02
10 5.8151D-06 1.8750D+01 -1.5625D+02
MICROFEAP—PL DATE: 02-20-1994 <COMB> P.1
PROJECT : project FILENAME: project
AUTHORITY: JACKRIT PONGPRASERT ENGINEER: araya salaipet

kkkhkkkkhkhkkkhkhkkkkkhkhkhkhkkkkrhxi

* . *
* COMBINATION *
* *

AkKKKAKALAKKRKAKKEARKT KKk kdkhkdkdk



YOLUME OF MATERIALS <2D—-FRAME SYSTEM>
SETS VOLUME
{cm”3)

L 5.5964D+02
2 1.4371D+02
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MICROFEAP—PL DATE: 02-20-1994 <DATA> P.1
PROJECT : project?2 - FILENAME: project2
AUTHORITY: JACKRIT PONGPRASERT ENGINEER: araya salaipet

AXKXKKEKAKEAKXAKARK KL AA AL Ak Ak kxkdhx

* *
* STRUCTURE DATA *
* *

AXKKAKKAKXKXKAAARARAXELRA A A XA XA XAk hkdAxR

*xCOORDINATE DATA (cm)** **BOUNDARY DATA**
NODE 1-COOR 2-COOR 1B 2-B 3-B
1 0.00 0.00 L L F
. 2 0.00 50.00 L L F
3 50.00 50.00 L L F
4 50.00 0.00 L L F

*¥ELEMENT DATA**

ELEM 1-NODE 2—-NODE HINGE MATERIAL
1 1 4 1
p) 4 3 1
3 2 3 1
4 1 2 1

**MATERIAL DATA**
MATE E-MODULUS AXTIAL-AREA INERTIA
(n/cm”™2) {cm™2) {cm~4)

i 2.070D+07 8.230D-01 7.070D-01

LOAD CASE #1 : newton

=*CONCENTRATED LOAD DATAx**

ELEM 1-POINT L. 2-POINT L. DISTANCE
(n) (n) {cm)

é 5.880D+02  0.000D+00  2.500D+01
4 -5.880D+02  0.000D+00  2.500D+01



MICROFEAP—P1

PROJECT

: project2

DATE: 02-20-1994

<COMB> P.1
FILENAME: project2

AUTHORITY: JACKRIT PONGPRASERT

ENGINEER: araya

salaipet

AKX AKEKKKAKELEKKKAKEKAKRAARAXKR AKX A X%

*

* COMBINATION

%

*
*
*

AKX KA AA AR XA XA kA k) *k

DISPLACEMENT COMBINATION <2D-FRAME SYSTEM>

LOAD FACTOR : 2

NODE 1-DISP 2-DISP 3-DISP
{cm) {cm) (Rad)
1 0.0000D+00 0.0000D+00 6.2775D-03
2 0.0000D+00 0.0000D+00 ~-6.2775D-03
3 0.0000D+00 0.0000D+00 65.2775D-03
4 0.0000D+00 0.0000D+00 -6.2775D-03
STRESS COMBINATION <2D-FRAME SYSTEM>
LOAD FACTOR : 2
ELEM MA HINGE SECTION AXIAL F. SHEAR MOMENT
(cm) (n) (n) (n—cm)
1 1 0.00 0.0000D+00 0.0000D+00 =-3.6748D+03
50.00 0.0000D+00 0.0000D+00 -=3.6748D+03
2 1 0.00 0.0000D+00 5.8797D+02 ~-3.6748D+03
50.00 0.0000D+00 -=5.8797D+02 -3.6748D+03
3 1 0.00 0.0000D+00 0.0000D+00 3.6748D+03
50.00 0.0000D+00 0.0000D+00 3.6748D+03
4 1 0.00 0.0000D+00 -5.8797D+02 3.6748D+03
50.00 0.3000D+00 3.8797D+02 3.6748D+03
SUPPORT REACTIONS <2D-FRAME SYSTEM>
LOAD FACTOR : 2
NODE 1-REACTION 2-REACTION 3-REACTION
(n) (n) (p~cm)
1 5.8797D+02 0.0000D+00 0.0000D+00 -
2 5.8797D+02 0.0000D+00 0.0000D+00
3 -5.8797D+02 0.0000D+00 0.0000D+00
4 -5.8797D+02 0.0000D+00 0.0000D+00

VOLUME OF MATERIALS <2D-FRAME SYSTEM>

SETS
{cm"3)

VOLUME

1¢



MICROFEAP—PL
PROJECT . project2

DATE: 02-20-1994

ENGINEER:

FILENAME: project2

arava

<COMB> P.2

salaipet

AUTHORITY: JACKRIT PONGPRASERT

VQLUME OF MATERIALS <2D-FRAME SYSTEM>
SETS VOLUME
{em*3)

1 1.6460D+02

20
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IINFUNT (3.2.3)

R 0.499%0.01/(0.906%10 )

5507.726

=4 I's 's
Lﬂun171wauuuxnaigtaun

ﬁﬂﬂuﬂdﬂﬂ?ﬁﬂﬁ?ﬂ18 (e) 0.0000015 Lu&T

e/D = 0.0000015/0.01 0.00015

o F o
chbi! zﬂn w1 moody diagram n R_ = 5507.726 e/D = 0.00015

M@ f = 0.038
IINFAUN1T (3.2.1)

h 0.038(8)(0.499)7/(0.01%2%9.8
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311 moody diagram N R 33675.497
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h 0.044(5)(0.125) /(0.02%2%9.81)
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¥-{1b/and (165 | kN/md.

Aluminum(all alloys) 10.3 0.098 | 169 26.6
Beryllium copper 18.0 [ 0.297 | 513 80.6
Brass 15.4 0.30.9 534 .83.8
Carbon steel’/\ 30.0 0.282 | 487 76.5
Cast iron, gray - 14.5 0.250.| 450 70.6
Copper: 1732 0.322| 556 | 87.3
Douglas .fir .. 4 -5y e 0.016 28 4.3
Glass 6.7 0.084 | 162 | 25.4
Inconel 31.0 0.307| 530 | 83.3
Lead 5,3 5;411 730 [ 193.8
Magnesium 6V.5- 0.065| 112 17.6
.Molybdenum 48.0:7 0.368 | 636 | 100.0
Monel metal = 2640, 0.319| 551 | s6.6
Nickel silve:. 18.5 0.316°| 546 85.8
Nickel steel 30.0 0.280 | 484 | 76.0
Phosphor bronze " 16%¥. 0.295| 510 80.1
Stainless steel (18-8) 27.6 0.280 | 484 76.0
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A1TI4N W4 TIBAYLB8ANANDIAN micro sprinkler

microfic ‘ x .

180°  |140°%2 360°
culour ¢ am | pression
couluer druck Radius | Radius | Radius |Discharge
farbe pressione| Portee | portee Portee 1t/h
Colore bar m. . m.
Blue 0.5 1.3 1.2 1.4 23.5
Bleu - 1.0 1.0 1.7 1.6 1.9 33.3 |
Blau 1.5 2.0 1.9 2.3 40.7
Green 0.5 SIVA 1.6 1.8 39.7
Ven 1.3 1.0 2.2 2.1 2.4 60.2
Grun 2.0 2.4 2.8 3.3 47.0
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Tutuus R TWIAWTandy (AUTOMATIC, NORMAL & SMALL TANK)

" v { {
Jaue 115-250 Sa@ 1804 220 T28& 50 L89m

Wl

Y

T188E L8R LSW-111EA | LSW-120EA | LSW-151EA | LSW-251EA | LSW-252EA
NaLRaT (TR 115 125 150 250 250
TvavaR (u.) 9 9 9 9 9
dqdwge (4.) 9 9 10 14 14

a it a < o < o
UTHu9 ' 18 n 9 4. 200 n 9 u. 23 n 9 u. 28 n 9 . 34 n 9 u.
a «f
(ART/UM)
a { o~
AINFAIHAY Gy 1.0 |0y 1.0 laidey 1.1 lGiday 1.8 [(idm) 1.8
an/gu”. Ay 1.6 {@a) 1.6 |[@a 1.8 |@Aa) 2.4 ey 2.4
ﬁaga TIROY) 20(3/4) 20(3/4) 20(3/4) 25(1) 25(1)
nagy NH. (WD) 20(3/4) 90 (3/4) 20(3/4) 25(1) 25(1)
wanin (nn.) 15.5 19.0 19.0 29.0 22.0
. < Y d_ v @ « < «© «
unanuInty 2 fy 3 3 0Ny 4 4 09 6 § 09 7 8 09 7
winuiula
T981 (UN) 3500 4000 4300 5200 4900
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vy vilan | une (lan
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\MANNAA fIU LMANAAD .15-.20 | 0.10 |.10-.15| 0.05
< o w < )
LARANARD U LVANUMAR .18-.25 | ©0.10 {.15-.20] 0.05
-3 1 o - '
LMANMAa fiu LWAnuaa .22 .28 Oty S ans 1 el~0oto

d 1 1 < 1
R1TIIN WT uﬁaqﬂwauﬂunjniz 2 139N TUARNIN
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2. LWANVAR
¢ o {
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4. uHwin
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0.0000015

0.000254

0.000125

0.000016

0.000122
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Kinematic Bulk Surface
Density Viscosity viscosity modulus tension Vapor
Temperature, 'S “, v, K. o, ! pressure,
°c kg/m’ (N-s/m*)x 107 m%/sx10™* Pax 10" Nimx107 Pa

0 999.9 1.792 1.792 204 7.62 588

— 8= 1000.0- 1.519— {.519- 206— 7.54= 882
T 999.7 1.308 1.308 211 7.48 1.176
15 999:1 1.140° 1.141 214 7.41 1.666-

20 998.2 1.008 1.007 220 71.36 2,447

30 95T 0.80r 0.804 223 T.18" 4297
40 992.2 0.656 0.661 227 7.01 7,400

50 988.1 0.549 0.556 230 6.82 12,220
60 983.2 0.469 0.477 228 6.68. 19.600

70 977.8 0.406- G.415 225 6.50 30.70¢
8- 971.8 0357 0.367 = 221 6.30 46,400
90 965.3 0.317 0.328 216 6.i2 68,200

100 958.4 .284 0.296 207 5.94 97.500
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PIPE DIAMETER, INCHES

PIPE DIAMETER, INCHES

15[
5
N\ H
1
K 3 8
s 4
®
BASKEY 4 T 6 10 10 21 4 6 10 10
STRAINER PIPE DIAMETER, INCHES PIPE DIAMETER, I ICHES
=6 ERH
SCREWED NEH SCREWED 4
i &
x 10 X
e X ‘ 2
il Y IS
¢ i “ i h e X097 4 }'J,
= R 2 4 .
z 3 s 0 7 4
PIFE DIAMETEX, INCHES .
SWING PIFE DIAMETER, INCHES
R 1s : CHECK
GLO3E 10 1 | | ”!l VALVE I ?
VALVE X e s X 2 1
& f— D L& e e
RS R,
FLANGEO U 1 1 I inr 13 FLANGED l
1 2 4 & 10 ) i 2 4 & 19 20
PIPE OIAMETER, iNCHES PIPE GIAMETER, INCHES
J17 H XIT
s i
SCREWED i 6 N
X P s SCREWED. ¢ AN
—Em, A il.. X RN
3 K] 2 4 ?
A PIPE DIAMETER. INCHES
.f bl i L '3 7 2 d
-~ E PIPE OIAMETER, IMCHES
\ E < ; .
1 ANGLE -
GATE X VALVE P!
VALVE 06 K 3
04 AN 2
N FLANGED |
FLANGED 03} 3 o e i 2 ¢ 5 10 20

==

COUPLINGS
AND UNIONS

B

.08 '

x 06

04

'03.. § 1 2 4

PIPE DIAMETER, INCHES

Iy REDUCING BUSHING
ANO CQUPLING
Lo

USED AS REDUCER X = 0.05-2.0

USED AS INCREASER LOSS 15 Up
TO 40% MORE THAN THAT CAUSED

8Y A SUDOEN ENLARGEMENT
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head loss in feet..

Use the equation h, = kv?/2g uniess otherwise indicated. Energy loss E, equals h,

Perpendicular square entrance:

k =0.50 if edge is sharp.

Perpendicular rounded entrance:

RId =]0.0s]01 |02 f0.3 Jo4 |
k =]0.25/0.17/0.08 |0.05[0.04|

Perpendicular reentrant entrance:

k=08

Additional loss due to skewed entrance:
k =0.505+0.303 sin a +0226 sin" o

Suction pipe in sump with conical mouthpiece:

I \ <2 T
BV T TR

Without mouthpiece:

AN [ ———
\V2gD' o 2g

Width of sump shown: 3.5D

Strainer bucket:

- (.
s L k=10  with foot valve
EA | k=355 without foot valve
T
= e Standard Tee, entrance 10 minor line
il" k=18
)
Sudden expansion:
g _myEl
lv———’ v EL_(-I '-'l) 2
! ._j‘_ﬁ—'_ 2 or - -
. Ty
E = (:—:- l) :_;E
/ﬁv Sudden contraction:
]
T e (diDY =10.01/0.110.2 }0.4 10.6 {0.8 |
o] U]:J__'%'—U-l k' =10.570.5]0.42]0.33 0.25]0.15|




d \ K¢ ,
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X 4 S<ac ] K
REGULAR- SCREWED .3 == =2 1
45° L. REGULAR SCREWED"
o R T R o aL L TION.
PIPE DIAMETER, INCHES "PIPE DIAMETER, IMCHES
. i 8
—<=1 -1 3 S . =
2 _— K-
X PP | ‘L_ .L y
LONG s 3 -l
RADIUS FLANGED -1} BT 30 IONG RADWS 7 =
457 ELL FIPE DIAMETER. INCHES SCREWED 907 ELL. -4 3=~ T 4
PIPE DIAMETER, INCHES
L )
2 HPMNHE 4
. X . g s
1 - <
: T
SCREWED RETURN L 13 "";é p 145
3END 1 5 P ] = ) 7 4 & 10 20
PIPE DIAMETER, INCHES PIPE DIAMETER, INCHES
4
F REG. +— )
a TR REC 3
2 X 2 i+
kK 1 1 ione M
RADIUS LONG RADIUS NN
FLANGED J e FLANGED $0° ELL.
RETURN BEND o ZTI% 18 {1 oAEa0 : 11 4 6 10 20
PIPE DIAMETER, INCHES PIPE DIAMETER, INCHES
R |
UNE UINE
ROW 8 e — [
X6 1 2 X - T s
5 7.5 1 2 4 . 08 1 X
- PIPE DIAMETER, INCHES 12 4.6 10 2
: j PIPE DIAMETER, INCHES
FLANGED
BRANCH - PR dee 1
REWED  FLOW t
¢ IE A £ X - BRANCH
3 \ ~3] "ow,( 4 =
=30 1 2 4 -4
PIPE DIAMETER, INCHES o2z 46 10020
PIPE DIAMETER, INCHES
.
3
- -'E‘ S ==Y syooen
[ | ENLARGEMENT
BELLMOUTH SQUARE EDGED INLET INWARD PROJECTING Vs-va)!
INLET OR REDUCER X =05 PPE b= g FEET OF FWUID
- - 2
X = 0.05 X 1.0 WHEN V=0 h_!’._
NOTE: K DECREASES WITH INCREASING WALL THICKNESS v
OF 1P§ AND ROUNDING OF EDGES FEET OF FLUID

PSP,
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4 ' $ ,
gﬂn N2 UFRNATRNYTERNTAIM L ABANIL (Ra)
~ Confusor: '
) E_=k{v} - v)2g
vi— gk =l70!40|60l80]
=10.2010.28]0.32]0.35]
D) Diffusor:
D[U%uz EL=k(v)—v:))2g
""" o= 6 | 10]20{ 4060 80]100]120]140
k for R
D=3q |0-12]0.16/0.3910.80|1.0 |1.06]1.04/1.04]1.04
D =1.5d{0.12{0.16/0.39]0.96 | 1.22{ 1.16] 1.10| 1.06 | 1.04
§ Sharp elbow:
\N\“—: k =67.6x 107"
N
3 Bends:

= 1(0.13 + 1.85(r/RY*)V a’[180°

\//
& Close return bend:
_‘_‘ﬁ.‘
22 k=22
® Gate valve:
(=gl eD=| 0 | 14|38t 1] si8] 3] 18]
=|0. l5]0.26]0.8!12.0615.52‘]]7.0!97.8’
) Globe valve:
';‘;_'1_77’ k=10 when fully open
fully open
_ Rotary valve:
- a®=| 5 | 10120 30| 40|50 |60]70]80f
k =10.05{0.29]1.56]5.47]17.3]52.6]206|485] = |

Check valves:
Swing type k=25 When fully open
Ball type k=

Lift type k=120

Angle valve:

k=50 if fully open

66
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Segment gate in rectanguiar conduit:

k=08 13 [(l) - n]:

n

where n = @/p, = the-rate of opening with respect to the central
angle.

Sluice gate in rectangular conduit:

k=03 1.9[(%)—;:]’

where n = h/H.

Measuring nozzie:
E.=034p for d =0.8D
E,_=0.954p for d=02D

where Ap is the measured pressure drop.

Venturi meter:
E . =014p 10 02Ap

where Ap is the measured pressure drop.

i

Measunng orifice, square edged:

2] 4l ay:
D 34— £‘=Ap<l-(5))
where Ap is the measured pressure drop.
Confusor oudet:
@

g--s-.._% 4 d|D = }0.5.[ 0.6/ 0.8 10.9]
VAR A k =551 4 12551 1.1}
® Exit from pipe into reservoir:

VT~ k=10
Diffusor outlet for D/d > 2:
a®=] 8 | IS {30 45]
Kk =]0.05]0.18 0.5 ] 0.6]

6
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