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Result of Field Survey by GPS
Point X Y Altitude Note
49 225611| 3622511 483
50 225250] 3622496 484
51| 225243| 3622549 488
52 225237| 3622573 488
53| 225264| 3622418 488
54 225272| 3622365 488
56 225276| 3622295 487
57{ 225723| 3622298 495
58 225711| 3622365 497
59 225700 3622420 498
60 225716| 3622454 499
61 225839] 3622467 499
62 225861] 3622302 497
63| 225742| 3622299 493
64 225693| 3622500 496
65 225683| 3622554 497
66 225680 3622579 496
67| 225614| 3622555 497
68 225654| 3622525 492  Well
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)

Peas

‘Wheat
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UTM (Universal Transverse Mercator) Coordinate System
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Figure 3.1 Co-ordinates (X, Y) in UTM
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Rainfall | R.H% Mi“'(,g)emp R.H % 1700 Ma’z;g’mp Stations
(mm) | 0800 PST | 5, 42/2021 el 21/12/2021
0.0 23 6.0 18 23.0 41685 Barkhan
0.0 42 18 28.0 41712 Dalbandin
0.0 89 13.0 61 215 41757 Gawadar
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Rainfall | R.H% Mi“'(,g;*'“p R.H %1700 Ma’z;z‘;"‘p Stations

(mm) | 0800 PST | o, 1512021 el 21/12/2021
0.0 90 14.0 66 26.5 41756 Jiwani
0.0 53 _2.0 21 19.5 41696 Kalat
0.0 45 15 30 255 L1744 Khuzdar
0.0 78 10.0 44 28.0 41742 Lasbella
0.0 25 7.0 14 25.0 41710 Nokkundi
0.0 74 75 28 26.0 41739 Panjgur
0.0 79 13.5 54 215 41759 Pasni
0.0 50 05 28 22.0 41661 Quetta
0.0 39 10 20 19.0 41660 Samungli
0.0 77 35 42 24,0 41697 Sibbi
0.0 84 13.0 30 29.5 41738 Turbat
0.0 84 13.5 68 27.0 41760 Ormara
0.0 44 15 14 215 41620 Zhob
0.0 40 15 33 19.0 GC Quetta (Brewery)
0.0 89 12.0 46 28.0 Uthal
0.0 86 6.5 54 22.5 Usta Muhammad

AUTOMATIC WEATHER STATIONS IN BALOCHISTAN

0.0 22 1.4 25 19.4 Chaman
/1] /1] /1] /1] /1] Dalbandin
0.0 41 10.0 2 28.8 Kharan
0.0 51 71 29 221 Loralai
0.0 ——- ——- /// /// Mastung
0.0 39 6.9 21 21.0 Muslim Bagh
0.0 55 0.3 28 18.9 Pishin
0.0 mm=e mm=e l// l// Ziarat
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COMPARISON OF PARTICLE SIZE SCALES

Sieve Opening in inches U.S. Standard Sieve Numbers.
R T R S ST T 200
T T ar I R R R
’ uspa l GRAVEL SIT cLay ‘
T 1
| GRAVEL SAND |
luNtEE SILT OR €LAY |
[ [ o [oem] e [ w | |
| GRAVEL OR STONE. | SAND | SILT - CLAY |
AASHO
| Cimene ] Medium J Fine | Course 1 Fine | " | Cly
L1 L I L1 L1 I |
g L VR T] o
Grain Size in Millileters

A bl SLo0 Ja!z)é ub/

Soil Particle

Size (mm)

Gravel

>2.00

Sand

2.00-0.05

Very coarse

2.00-1.00

Coarse 1.00-0.50
Medium 0.50-0.25
Fine 0.25-0.10

Very fine

0.10-0.05

Silt

0.05-0.002

Coarse

0.05-0.02

Fine

0.02-0.002

Clay

0.002>
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Evapo-transpiration (ET) = Evaporation + Transpiration

Transpiration

Irrigation

Evaporation

Root zone
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Braney-Criddle method
Penman-Montieth equation
Pan-evaporation method
A 4
ETo ETcrop=ETo X Kc CWR=ETcrop—Ec IWA<—CWR X Kr
Crop coefficient Application Wet area
Kc coefficient Ec coefficient Kr
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Penman Monteith Pan evaporation Blaney Criddle Method
o A A §
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A: Estimated Data 0:Measured Data
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Dec | Nov | Oct | Sep | Aug | July | Jun | May | Apr | Mar | Feb | Jan Crop
0.69 | 0.40 | - - - - 0.27 | 0.70 [1.00 |1.06 |0.92 | 0.82 | Wheat
0.70 | 0.40 | - - - - - 0.45 | 0.70 [ 1.05 | 0.95 | 0.75 | Barley
0.50 | 0.35 | - - - - - 0.35 | 1.00 | 0.95 | 0.75 | 0.50 | Oats
0.50 | 0.35 [ 0.35 | - - - 0.35 | 0.95 [1.00 | 110 [1.06 |0.78 | Oil Turnip
0.46 | 0.40 | - - - - 0.96 |1.06 |[1.08 |1.01 |0.85 |0.67 | Autumn Sugar Beet
0.82 (0.62 | - - - - - - - 0.82 (111 |1.01 | Winter Vegetable
0.45 | - - - - - - - 0.85 | 1.05 |1.03 | 0.68 | Green Onion
- - - - - - 0.75 | 1.00 [ 0.90 | 0.59 | 0.31 |- Cumin

0.51 |1.05 [1.06 |1.01 |0.74 |0.41 |- Winter Sugar Beet
0.50 (0.40 | 0.35 | 0.35 | - - - - - 0.95 | 0.75 | 0.50 | Grazing Oats
0.75 | 0.70 | 0.40 | - - - - - - 0.70 [1.05 | 0.95 | Grazing Barley
085 |0.59 | 0.31 |- - - - - - 0.90 | 1.02 |1.00 | Vetch
110 | 0.90 | 0.53 | - - - - - - - - 0.95 | Grazing Vetch
0.85 | 0.70 | 0.50 | - - - - - - - 0.75 | 0.70 | Barley & Vetch

- - - - - - - 0.58 | 1.01 |1.04 |0.80 | 0.50 | Spring Tomato

- - - - - - 0.75 |1.00 {0.90 [0.59 | 0.31 |- Anis

- - - - - - - 0.34 | 0.70 | 0.77 | 0.60 | - Garlic

- - - - - - 0.85 |1.11 [110 |0.80|0.57 |- Spring Potato

- - - - 0.85 | 1.05 |1.03 |0.68 | 0.45 | - - - Dry Onion

- - - 0.30 | 0.95 (112 |0.83 | 0.42 | - - - - Yellow Corn

- - - - 0.50 | 1.05 |1.05 |1.06 |0.84|0.50 |- - Spring Sugar Beet

- - - 0.85 |1.11 (115 [105 |0.63 | 0.40 |- - - Cotton

- - - - 0.87 | 113 |0.88 | 0.40 | - - - - Soya Bean

- - - - - 0.58 | 1.03 |1.06 |0.82 |0.60 |- - Summer Tomato
0.58 [1.03 | 106 [0.82 |0.60 |- - Summer Vegetable

- - - - 0.74 | 0.88 [ 0.96 |0.70 | 0.33 | - - - Tobacco

- - - - 085|110 | 110 |0.75 | 0.57 | - - - Summer Potato
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Dec | Nov | Oct | Sep | Aug | July | Jun | May [ Apr | Mar | Feb | Jan Crop
- - - - - 0.40 |1.05 | 0.73 | 034 | - - - Sunflower

- - - - - 0.50 | 1.01 [0.75 | 0.43 | - - - White Corn

- - - 0.50 | 1.00 |[1.06 | 0.80 | 0.60 | - - - - Green Beans
- - - - 0.30 | 0.65 | 0.45 | 0.30 | - - - - Water melon
- - - 0.70 | 0.70 | 0.70 | - - - - - - Sesami

- - - 0.95 |1.01 [0.75 | 0.45 | - - - - - Fodder Corn
- - - 0.93 | 0.98 | 0.86 | 0.61 [0.35 | - - - - Peanuts

0.70 | 0.70 [ 0.70 | 0.65 | 0.65 | 0.65 | 0.65 [ 0.70 | 0.70 | 0.70 | 0.75 | 0.75 | Fruit tree

- 0.50 | 0.70 { 0.70 | 0.70 | 0.70 | 0.70 | 0.70 | 0.75 | 0.60 | - - Olive

- - 0.60 | 0.70 [ 0.75 | 0.75 | 0.75 | 0.70 | 0.65 | - - - Grape

- - 0.65 | 0.75 { 0.80 | 0.90 | 0.90 | 0.85 | 0.70 | 0.50 | - - Almond

- 0.70 | 0.80 ( 0.80 | 0.85 | 0.90 | 0.90 | 0.85 | 0.75 | 0.60 | - - Apple

- - 0.90 | 0.77 [ 0.83 [ 0.97 | 0.95 | 0.85 | 0.80 | 0.40 | - - Poplar

- - 0.65 (0.75 | 0.80 [ 0.90 | 0.90 | 0.85 | 0.70 | 0.50 | - - Pommegranate
- - 0.65 | 0.75 { 0.80 | 0.75 | 0.65 | 0.50 | - - - - Pistachio

- - 0.50 | 0.57 | 0.63 | 0.67 | 0.65 | 0.65 | 0.50 | 0.30 | - - Pine tree

0.35 | 0.60 {0.70 | 0.70 | 0.70 | 0.70 | 0.70 | 0.60 | 0.45 | - - - Dates

0.45 | 0.45 [ 0.85 | 0.85 (0.85 | 0.85|0.85 [ 0.85 | 0.85 | 0.85 | 0.45 | 0.45 | Alfalfa

"FAO Irrigation and drainage paper 56 - Crop Evapotranspiration - Guidelines for computing crop
water requirements”
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SOMIEE O] Evaporation
Water
100%
’ Canal Farmland
?%
Effective Soil Layer
Seepage

Application coefficient Ec (%) o .
Irrigation Method Canal Condition
*Remarks Target Ec-value
75 75 Sprinkler irrigation
80-90 85 GRirrigation Pipeline network
75-85 80 Micro irrigation

*Source; "Technical Handbook on Pressurized Irrigation Techniques” FAQ, 2000, P74
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Reduction coefficient of Ec

Micro GR Sprinkler

irrigation | irrigation irrigation UEe
- - - Less than 5 years Elapsed year
0-5% 0-5% - 5-10years
5-10% 5-10% 0-5% More than 10 years
- - - Good or Medium Quality of emitters
0-5% 0-5% 0-5% Poor
- - - Good or Medium Quality of installation
0-5% 0-5% 0-5% Poor
- - - Small, short, regular Shape of farmland
0-5% 0-5% 0-5% Large, long, irregular
DK L j

o | i o

3] ; o i

B =

Kr=100% I J Kr<100%
K)o 5w, @
Wetting area coefficient Kr
Remarks Kr (%) Irrigation method
100 Surface irrigation
100 Sprinkler irrigation

GR : Drip tube 70-100 GR irrigation
Micro emitter, Micro sprinkler 40-70 Micro irrigation

z"_uo;;gfl;.fdijm)5'/?_98;4_,&13@%/2_&5439&(@'L»jﬂ%mu&@)&f&.f
AL U3 PGS it et S GLT A TGS L s L WY
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Soil particle

Soil particle

Water
Water

Air

Saturation Field capacity

Permanent wilting point

SiAE @
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Standard values of soil moisture content by soil type

Soil moisture content (Volume %)

ilti Soil type

Permanept wilting Field Capacity Saturation b

point
7(+3) 15(+5) 38(x4) Sandy
9(x3) 21(x6) 43(£3) Sandy loam
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Soil moisture content (Volume %)
Permane.nt wilting Field Capacity Saturation Soil type
point
14(x3) 31(x6) 47(x3) Loam
17(£3) 36(£5) 49(x2) Clay Loam
19(£3) 40(=6) 51(x2) Silty clay
21(£3) 44(£5) 53(x2) Clay

1991‘J}:‘.@};14_1.gl‘":,GML/Lﬁuw@yriérlﬁmldk,f" U?' &17}"5/‘" il

(=Dl o W ®
Lol L P QS S Qe SU AU S G
LIRS e 2o (L A Qi b SAEE i S 3L L
P fot (1922) s il SN e Bttt E s 3 2L G T
s fe 193D o i T
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e Be e84 300 - 200 P 3L KL L
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(« Weight)wﬁéKJ!zﬁfd/u‘;uﬁf A

(g) s34 :a
(g)ujﬁgé_fc/fc&%c; w5 b
(g)UJ}K@ﬁ;ﬂc&’M&LMu@ i

Weight- < £ i€ 2.5 § Volumetric-moisture content percentage

- blb b e &Cﬁ.@/moisture content percentage

e - AV
Readily Available Moisture (RAM) U/JU;«?’“JLL}V’

el S F S D LB S -2l "RAM" S sl 3T
€15 S S s L BT e 57 o Bk 0K
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RAM ={ (Field Capacity — 80% of Field Capacity) =100} x{Root depth (m) x1,000 }

= 20% of Field Capacity 100 X Root depth (mm)

100% &

Irrigation water amount
Saturation
____________________________________________ .b
Soil Moisture Field Capacity
(Volume %) 4 4

N\ 3> 80% of Field Capacity

. Permanent wilting point

0%

v

Time
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Example

Soil type: Clay, Crop: Vegetable

Field capacity=44% (volume), 80% of Field capacity=44%x0.8=35% (volume)
Crop: Vegetable

Root depth=0.4m

RAM = { 44 %-35%}+100}x{0.4x1,000}

= 9 %+100x400 = 36mm

_‘L/’ﬂlvg“&LL/?ﬁh’Jlﬁfd/RAMJ%J?JJ‘}':‘L.KQKU.Q(:;IIW
ol S bt e 878 2t e S50 L L8 Teds S RAM

Py

Root depth (m) Crop Root depth (m) Crop
0.4 Potato 1.0 Wheat
0.5 Groundnut 1.0 Barley
0.6 Soybeans 0.9 Maize
1.0 Sweet potato 0.8 Fodder
0.4 Vegetable 1.0 Cotton
0.5 Other roots 1.0 Sesame
11 Citrus 0.8 Sunflower
1.0 Oil palm 0.7 Tobacco
1.0 Other fruits 1.0 Other cereals

dl/d/ 3.7 :ﬁ(cguéu(u»guuuiz_l.y elo o et S L sl
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Irrigation

e

RAM + ETerop (Max) = s\

(DS o= RAM

(o 28 i ;.L;@l;—grg;ﬁ :ETcrop

Irrigation

v

o)

1% day

o)

o Oo05

2" day 3" day 4% day 5t day 6" day

(ETerop) (FAA =g e o S Jim 6§ s QLT S Ut s ST
/J‘iu.LRAM“iLJ_/JL;./JJUU_‘LJW[Juﬁutjuwm;,?,d/
(RAMGUG e QT e S S5 L ST Ao b (N ST
s Sttt SESEe o1§ (ETcrOp)Lﬁ/’gJu/”—gunéJ Y F
KOLT S F e Qo f oK FTRAM) FES e = (W T B e
L&VT}?/L@‘ Jd&&u’gfiigﬁzi’ub) S JU{JL;:LV L«-(; ("V‘}L
-L@J(«Q/u)«‘;md,uzi (RAM)JJU&;«?‘”)

J,;'IL:,‘?-LL Cell HLE L(Ui})f!/»ﬁ(j&:l;;l‘ugiulﬁ’/éﬁéggl‘
S RAMGES = QT E L LT e W b L i U
bl S B e o VL e (BTerop) A1 =gnd

(Example) RAM=55mm,

Je

ETcrop=8mm/day (Max)

Irrigation interval days = 55 mm+ 8 mm/day= 6.9 6 days
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Pum
________ Rotation block ____P_____p______________

I Irrigation block [
1 Irrigation control valve I
| — |
I Pipeline I
| |
|
|| 1%%day 2" day 3rd day 4th day 5th day 6th day :
| |
| 1.1 H¥ f,)d_i 3-1 M 41 51 g 61 |1
| |
| |
| 1-2 M 3-2 M : 5-2 o |
| ] 22 | ] 42 Sk
| |
| |
I 1-3 ¥4 _ 33 MM 43 53 M 63 |
| |
| |
! 14 -1 ﬁ 34 (At &4 54 (lpel 641

|
| |

In this case: Irrigation interval days=6days
Number of irrigation blocks to be irrigated per one day=4blocks

Total number of irrigation blocks of one rotation block= 4blocks x édays
=24blocks

LG LN UFE DL L) e B bt S e SRS
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Je
(Example) Irrigation water amount=160m?, Pump discharge=40m?/hr,
Operation hours=16hrs, Irrigation interval days=6days
Irrigation hours=160 m?®+ 40 m®/hr= 4 hrs

The number of irrigation blocks to be irrigated in one day= 16 hrs+ 4
hrs= 4 blocks

The total number of irrigation blocks of one rotation block= 4 blocksx
6 days= 24 blocks



a8

b/ e




G mpemin S UL LT S5a

e J(Umu”" LT3

fléd/K(wJ “L{.T/“rLusg;

Irrigation bl ock

——————————————————————————————————————————————————————

Lateral pipe

Sub main pipe ! ¥

Pumpi ng
uni t

Control sl pipe ________ ISa_F'gaE_ahdt ________ [S& ________________ [3&____(A
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ffffffffffffffffffffffffffffffffffffffffffffffffffffff
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Head loss in control unit

Water|pressure
PRESSURE Head loss in pipe line
GAUGE FLOW

K FILTER METER yay v i
VALVE
Water pressure
GATE
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Hazen-Williams Formula

1.85

XL
hf =10.67 (185, D487

C: Velocity coefficient, C=150 (PE, PVC)
D: Inside diameter of the pipeline (m) Q: Discharge (m3/sec)
L: Length of the pipeline (m) J: Friction head loss (m/m)

Friction head loss J can be easily obtained from the table "Velocity (V)
and Friction head loss (J)”

Other head losses of fittings (elbow, tee, reducer), valves, etc.
hl=KxV?/2g
hl: Other head loss (m)  K: Coefficient

V: Velocity (m/sec) g: Acceleration due to gravity, g=9.8m/sec?

K-values
Elbow 90° 1.0 Tee from pipe to branch 1.2
Elbow 45° 0.4 Tee from branch to pipe 0.8
Bend 90° 0.4 Valve 0.7
Reducer 1.0 Non return valve 2.5
Tees in pipe 0.35 Flow meter 3.0

Source: "Irrigation Training on On-farm Pressurized Irrigation Systems” Loucas Savvides, 1984
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Other head loss hl =10%xFriction head loss hf
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Plastic pipes (PE and PVC pipe): C=150
Iron pipe : C=100

- b WU B S P (ID) B dustf A A6 (D) B
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Example

Outside diameter (OD) = 75mm, Wall thickness (T) =2.9mm (PE100, é6bar)
Inside diameter (ID)=0D-2xT=75 - 2x 2.9 = 69.2 mm
—< bl L/u: égld/m3/sec AHE (Q) Zy/.lf“ﬁ
e NP P AEGL A AR P 2k oif, D)

:‘LJ.'}@/)L(ID)/'SéLCU}i (Q)CJ.L?”?VL?K (V)U}"J}‘J}l’

(Example) Velocity coefficient (C) = 150, Inside diameter (ID) =
69.2mm=1,000=0.0692m

Discharge (Q)=20m3/hr+3,600=0.0056m3/sec, Length (L)=100m

1.85
xL

hf =10.67 (185, D487

Friction head loss:
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=10.67% 150-'8x 0.0692487x 0.0056'%x 100 =3.01 m
Friction head loss: J=hf+L=3.01+ 100 = 0.0301 m/m
V= Q/(mt/4x1D?)=0.0056+(1t/4%0.0692?)

=1.48m/sec
Sk ks @

&g;f.{ul_uj'&}fa > J}J!u;!ﬁ?«éuﬁv@ &jcfﬂ b“/{.L.(hl) fﬂ/?j/?)
_‘Lgkéﬁbé (K) ."alf:;.‘el)//ﬂ (V)/C’)U@L{.L

bt A &L i P A asI06 (0D e S e Fi3E Jein
—e YU L LU
Example
Total friction head loss (hf) = 5.0m

Total other head losses (hl)=hfx10%+100 = 5.0 x10%+100 = 0.5 m

Total head losses=total friction head loss + total other head losses=
50+05=55m

(Example) Table - Velocity (V) and Friction head loss (J)

High Density Polyethlene Pipe HDPE100 (Sbar)
OD(mm) 40 50 63 Cm ) 90 10 125 140 160
T(mm) 18 23 25 Egr. il 3.5 42 48 5.4 6.2
ID(mm) %4 454 58 62 83 1016 115.4 1292 1476
a ] v ] v ] v 7 v ] v ] v ] v ] v ] v
(marhr (m'm (nvsec (mvVm| (misec (mim misec) | (mim (nVsec (mm) | (misec) (mim (m/sec (mim (m/sec (mim| (m/sec] (m/m) misec)
4 00350 | 107 | 00119 | 069 | 000% | 042 | 00015 | 030
6 00742 | 160 [ 00283 | 108 | 00077 | 063 | 00032 | 044 | 00013 | 03
8 01263 | 214 | 00431 | 137 | 00131 | o084 | 00055 | 089 | 00023 | 041
10 00651 | 172 | 00197 | 106 | ooosa | 074 | 00034 | o051 | coo1a [ oa4
12 00012 | 206 | 00277 | 126 | 00117 | 089 | 00048 | 062 | 00018 | 041 | 00010 | 032
14 01213 | 240 | 00368 | 147 | 00136 | 103 | 00064 | 072 | 00024 | 048 | 00013 | 037
16 00471 | 168 | 00109 | 118 | ooos2 | o082 | 00031 | 055 | 00017 | 043 | 00010 | o034
18 00566 | 189 | 002R¥ 433 | 00102 | 082 | 00038 | 062 | 00021 | 048 | 00012 | 03
C. 20 Y o ~+e>{_00201 | 145 ) 00124 | 108 | 00046 | 060 | 00025 | 053 | 00014 | 042 | 00006 | 032
ot 00840 | 231 | 0030 | 163 | 00148 | 113 | 00055 | 075 | 00030 | 058 | 0.0017 | 047 | 00009 | 036
24 00422 | 177 | 00174 | 123 | ocooes | 082 | 00035 | 064 | ooozo | 081 | ooon | 039
26 00489 | 192 | 00202 | 134 | ooo75 | 089 | 00041 | 069 | 00023 | 085 | oootz [ o042
28 0051 | 207 | 00232 | 144 | 00085 | 096 | 00047 | 074 | 00027 | 050 | 00014 | 045
30 00638 | 222 | 00263 | 154 | OOO9B | 108 | 00053 | 080 | 00030 | 064 | Q0016 | 049
32 00719 | 236 | 00296 | 164 | G041 | 1140 | 00060 | 085 | 00034 | 068 | 00018 | 052
7 00332 | 175 | 00124 | 117 | 00067 | 090 | 00038 | 072 | 00020 | 055
36 00360 | 1685 | 0093 | 123 | 00074 | 096 | 00043 | 076 | 0002 | 058
38 00407 | 195 | G082 | 130 | 00082 | 101 | 00047 | 081 | 00025 | 062
140 00448 | 205 | o167 | 137 | 00000 | 106 | ooos2 | oes | aoozr | o6s
42 00490 | 216 | 00183 | 144 | 00008 | 112 | 00057 | 080 | 00030 | 068
14 Recommended velocity:10-1.5m/sec 00534 | 226 | 00200 | 151 | 00107 | 147 | ooos2 | 0e3 | oooz | o7t
16 00580 | 23 | o027 | 158 | oom7 | 122 | oooe7 | o0 | aooas | o7s
18 00628 | 247 | 00231 | 165 | 00126 | 128 | 00073 | 102 | 0003 | 078
50 Minimum velocity: 0.3m/sec 00253 | 171 | 00136 | 133 | 00078 | 108 | 00041 | o081
52 00272 | 178 | 00146 | 138 | 0004 | 110 | oooas | o84
54 Maximum velocity: 25m/sec 00291 | 185 | 00157 | 143 | 00030 | 114 | 00047 | 088
56 00312 | 192 | oo068 | 149 | oooo7 | 119 | coost | o091
56 00333 | 109 | 00179 | 154 | 00103 | 128 | ooos4 [ o004
50 00354 | 206 | 00190 | 159 |00t | 127 | ocosr | oo7
62 00376 | 213 [o0022 | 165 o017 | 13 | o006t | 101
64 00399 | 219 | 00215 | 170 | 00124 | 13 | 00065 | 104
66 00422 | 226 | 0027 | 175 | 00181 | 140 | 00069 | 107
68 00446 | 233 | 00240 | 181 | 00139 | 144 | 00072 | 110
70 00471 | 240 | 00253 | 186 | 00M6 | 148 | 00076 | 114
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F N F N F N
0.374 22 0.398 il 1.000 1
0.372 24 0.394 12 0.639 2
0.370 26 0.390 13 0.534 3
0.369 28 0.387 14 0.485 4
0.368 30 0.385 15 0.457 5
0.365 35 0.383 16 0.438 6
0.363 40 0.381 17 0.425 7
0.361 50 0.379 18 0.416 8
0.356 100 0.378 19 0.408 9
0.354 150 0.376 20 0.402 10

@  Friction Head Loss

Hazen-Williams Formula

Hf=FxJxL (m)

Hf: Friction head loss (m)

F: Cristiansen’s reduction coefficient
J: Friction head loss (m/m)

L: Length (m)

N: Number of emitters

"(‘pr lg.l{’/f_dﬁ,gpéé;_)Lb(V)& Usssl s Uﬁ:zu;'//cdbffﬂ/ Dv Uﬁ;'zu;‘//

—>Q( m3/ sec) Number of emitters; N
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Example
Discharge of one emitter (q)=1.5m3/hr, Number of emitters (N)=10, Total
length of lateral pipe (L) =100m
Velocity coefficient (C) = 150, Inside diameter (ID) = 66.4mm (0.0664m)

Discharge (Q)=Discharge of one emitter (q) 1.5 m®*/hrxNumber of emitters
(N) 10=15m3/hr

0.00417 m3/sec

J=10.67xC-"#x|D*®7xQ'85 =10.67x 150-"%x 0.06644¢"x 0.00417"%5= 0.0217 m/m
Number of emitters (N)= 10 Reduction coefficient (F)= 0.402

Friction head loss: Hf= FxJxL=0.402 x 0.0217 x 100 = 0.87

(Reference) reduction coefficient (F)

Cristiansen formula

F: Cristiansen’s reduction coefficient
N: Number of outlets

m=1.85
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Christiansen's reduction coefficient (F)
m= 1.8500
1 N i*m 2 F
1 1 1.0000 1.0000 1.000
2 2 3.6050 4.6050 0.639
3 3 7.6326 12.2376 0.534
4 4 12.9960 25.2337 0.485
5 5 19.6379 44 8715 0.457
6 6 21.5157 72.3872 0.438
i 7 36.5958 108.9830 0.425
8 8 46.8507 155.8338 0.416
9 9 58.2571 214.0908 0.408
10 10 70.7946 284.8854 0.402
11 11 84.4455 369.3309 0.398
12 12 99.1940 468.5249 0.394
13 13 115.0258 583.5507 0.390
14 14 131.9280 715.4786 0.387
15 15 149.8887 865.3673 0.385
16 16 168.8970 1034.2643 0.383
17 17 188.9429 1223.2072 0.381
18 18 210.0168 1433.2240 0.379
19 19 232.1102 1665.3342 0.378
20 20 255.2146 1920.5488 0.376
22 22 304.4262 2504.2973 0.374
24 24 357.5945 3192.4108 0.372
26 26 414.6682 3992.7251 0.370
28 28 475.6006 4912.9805 0.369
30 30 540.3490 5960.8297 0.368
35 35 718.6640 9188.1903 0.365
40 40 920.0491 13376.5344 0.363
50 50 1390.2551 25089.8498 0.361
60 60 1947.9590  41988.6426 0.359
70 70 2590.7850 64934 4088 0.358
80 80 3316.7785 94767.3314 0.357
90 90 41242848  132309.7729 0.356
100 100 5011.8723  173368.8271 0.356
110 110 59782830  233738.2609 0.355
120 120 7022.3958  299200.0385 0.355
130 130 81432019  375525.5490 0.355
140 140 9339.7847 463476.6143 0.354
150 150 10611.3058  563806.3311 0.354
Christiansen's reduction coefficient
1.00
0.80
[ |
;g 0.60
g
= 0.40
F=0.35
0.20
0.00
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Number of outlets
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Flow meter: 0.2-0.5bar
Filter: 0.2-0.4bar (Screen filter), 0.5bar (Sand filter)
Fertilizer injector: 0.5-1.0bar

Total head losses in control unit: 1.0-1.5bar
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Example

Discharge=30m?/hr, Diameter of flow meter=50mm Head loss=0.2bar
(2m, 20kPa, 200mbar)

(JE) Uk uﬁ}f}b 8 el

Strata cisnienia

m ber § kPa S &8 \é.\‘ _é\ .,é\
1000 {100 F— T = 7
P £ =E: SLES S H
5001 50 1 ! / A1 i
0.2bar (2m) [ | a0 G 5 [
(2m) ? f /A 11/
1001 10 = e e }/ ',-/ 7 33
s ——+H /’ 7 ;f’ /- I
— )48 @ kit Al
/ ‘. | | |
Lt B == L,,,_/_,_,,{ ,iﬁ 1/——%— =z ==
— AT 7 7 /g £ ol B 11
1 A :/‘f / 1 iﬂ | i
| 1/ : il .
14 01 | ! 11 |
&4 5 10 30m3/hr 50 100 500 1000 5000 10000 m*h

Owiercanie kolnierzy wg PN-ISO-7005-1 PN 1,0 MPa lub 1,6MPa
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Maximum velocity: 2.5m/sec

Flow gity: V(m/sec)<::| Minimum velocity: 0.3m/sec
neter: D (mm) Optimum velocity:1.0-1.5m/sec
[ s T T " ] Head Loss e N -
Head Loss
Water pressufe Water pressdre
—>Velocity ——> Vel ogity

Di ameter Di amet er
Bigger diameter D — Smaller velocity V Smaller diameter D — Bigger velocity V
— Bigger head loss — Smaller head loss
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(qn-qo) / qo <10% - (pn-po) / po <20%

— b Water pressure

Di ameter
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Reference

q= KP _‘4t’lgg-’//zwu:c«!)l/gj"},?/ﬂ/?/;b(l&@if‘!gk‘:l
CIZ16 7% Discharge of emitter :q
76 <L pressure of emitter :p

Coefficient relating to the performance of the emitter :K

gn/qo =~ Pn/ Po W"f‘}%‘ﬁﬁl{&k{'

Lbt-e (it s osir e cebibrnd it 36 5L den
e bl O ud 200 P L300 fud 106 L3 S ¥

q= VP “Lt'lgy//;wéal}b‘u,'/?ﬂbU’/)J/(}Q{)@/gjéf{-l

CIZIE A Discharge of emitter :q
306 A pressure of emitter :p

Coefficient relating to the performance of the emitter :K
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0.0 0
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Pressure H(bar)
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Over lapping

Sm(m) |

Spacing betlween the lateral lines

Spacing beg sprinklers
SL (m)
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Total head Hp
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High Water Level=Required water pressure
Low Water Level=Water Level - Draw Down
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Irrigable area by pump discharge
Pump operation hour=12hrs, CWR=10mm/day
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LA =:LESJW Application Uniformity (DU)
Infiltarti hin thel f th
DU = nfi tartpn dept : in the low quater of the fullow < 100(%) = Zqu 100
Average infiltration depth over the whole furrow Zave
d@%&.}m Application Efficiency (Ea)
Water amount retained in the root zone V.
Ea = : x100(%) = — x 100
Water amount applied to the field Vr
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100mx50m K b

0.005m/m 052 s 0.008m/m (0.87) I3
O.7lit/ sec/ furrow 1@/!:5’5

JE 24 (e ¢ P

0.7m : Lol Ul

71 ol Lo

g it
140mm oL d QLS
somm 0L LT
212min =Lt

0.008m/m=I#5 L=100m
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Zavea=117mm

(Kostiakov-Lewis) e /sl~ J u'% ﬁ“’ I @

Z =0.0134-1"°" +0.00024¢

(m3/m/m)ﬁﬂﬁljﬁ: 4
(min) =k ™ e ¢

e
. . . 241min . .
- ) ST o g wi 238min 237min
=7 217min — |
200 .
= Time of cutback . .
3 nfiltration time i
- 136min
Y
| 93min
— 100
- Advancement time  43ng
> .
. 12min
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0 *—
= & 10 20 30 40 50 60 70 Ba Go 10N
Z 50 :
g = Required depth: 8omm
2 100 | L. y
3 ( Infiltration depth i 85mm
nl A 10 t 1in
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distance between stations (m)
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(Experiment Example  Jia ~ad)
CagJiill 10%, Le) S siald 46%, CEUS 1.53kg/litter
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Irrigation Hours for Cotton in Hama Demonstration Farm ( Interval=5 days)
Month Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep| Oct | Nov | Dec
Remarks
ETo (mm/day) 08 |13 |23 |35 |56 (70|78 |73 |50 30 13|08
Ke 0.40|0.60 |1.05 |1.15|1.10 | 0.85 Irrigation method: Drip
ETcrop=EToxKc mm/day 14 133 |74 |90 |80 |42
Crop Water Requiremen|mm/day 16 |39 |87 |106|94 |50 Application coefficier 0.85
Irrigation Water Amount| mm 8.2 |19.7 |434 528 (470|248 Irrigation intervalday 5 days
Irrigation hours hr 07 (16 |35 |42 38 |20 Irrigation intensity: 125 mm/hr
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Irrigation Hours for Cotton in Hama Demonstration Farm

5.0
42
0. 38
4.0 AN
e g
o :
Irrigation hours 30 d .
(hr)
. 2.0
2.0 +6- &
©
1.0 D 7
0]
0.0
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Irrigation hours(hr) 07 |16 |35 |42 |38 | 20
ETo(mmvday) 08 |13 |23 |35 |56 |70 |78 |73 |50 |30 |13 |08
*
v
L ol i
Ly d/ J,gu/ U L Ukl
Volume of water (little, milli-little, m3, cm3)
Volume of water (little, milli-little, m3, cm?3) } 1 m*=1,000 liter
1 liter = 10cm X 10cm X 10cm=1,000 cm3
1 m?= 100cm X 100cm X 100cm=1,000,000 cm?
100 cm
10cm
10cm _Volum 100 cm
1 liter 1,000 1m3
10 cm
100 cm
Conversion of Units
little milli-litter m? cm?
1 litter 1 1,000 0.001 1,000
1 milli-litter 0.001 1 0.000001 1
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little milli-litter m3 cm?
Tm?3 1000 1,000,000 1 1,000,000
Tem? 0.001 1 0.000001 1
m=100 cm 1 litter=1,000 milli-litter 1 :Remarks
Reference
1m?3=35.307 ft3 1ft3=0.02832 m?
1acre ft = 43,560 ft3=1,233.6 m?®
Irrigation area (Acre, ha, m?
1 Acre =4,047 m* 1ha = 2.471 Acre
1 ha = 100m X 100m=10,000 m? -
63.6 m Area
(208.7 §£) 1 Acre X 2.471 1ha
100 m
63.6 m
(208.7 ft) 100m
Conversion of Units
Acre ft2 ha m?
1 Acre 1 43,560 0.4047 4,047
1ft2 0.000023 1 0.0000093 0.0929
1ha 2.4 107,643 1 10,000
1 m? 0.000247 10.764 0.0001 1
Irrigation water amount (m?, mm/ha)
10m3-1ha (100 m X 100 m) =0.001 m /ha
=1mm /ha
I )
100m
10m?3(10,000 litter) 1 mm |
(0.001m)
100 m
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Water discharge (mm/day/ha, m?/day/ha, m*/hr/ha)

g.iiir;ar:f/ﬁo 3y =524-hrs/day= Evapo-transpiration: 1 mm /day
Pipeline 1mm |
10 m3/day
Conversion of Units
mm/day/ha mé®/day/ha m?/hr/ha
1mm/day/ha 1 10 0.417
1mé/day/ha 0.1 1 0.0417
1m?/hr/ha 2.4 24 1

Remark: Operation hour is assumed to be 24 hours

Water pressure (bar, m, kgf/cm?, Mpa, Kpa)

D
-

1 bar (10 m, 1 kgf/cm?, 0.1 Mpa, 1 KPa)

i — A
v Pipeline <>
—

Conversion of Units

bar m kgf/cm? Mpa KPa
1bar 1 10 1 0.1 100
Tm 0.1 1 0.1 0.01 10
1 kgf/cm? 1 10 1 0.1 100
1Mpa 10 100 10 1 1,000
1KPa 0.01 0.1 0.01 0.001 1
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line

Table for the relation between "Velocity and Head Loss” of water flow in
pipe
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High Density Polyethlene Pipe HDPE100 (8bar)

oD{mm) 40 50 B3 110 125 140 160
T{mm) 23 24 30 53 6.0 6.7 ¥
ID{mm}) 354 452 57 678 814 99 4 113 1266 1446
Q J Vv J Vv J Vv J Vv J Vv J v J Vv J v J v
(m3/hr} (m/m} [m/sec) (m/m} (misec) (m'm} (mfsec) (mdm} (m/sec) (m/m} (m'sec) (m/m]) (m/sec) (m/m]) (misec) (m/m]) (mfsec) (mim} (m/sec)
4 0.0401 113 Do122 0.69 0.0039 0.44 0.0017 0.31
6 0.0850 1.69 00258 104 0.0084 0.65 0.0036 0.46 0.0015 0.32
8 0.1446 226 00440 1.39 0.0142 0.87 0.0061 062 0.0025 0.43
10 0.0665 173 0.0215 1.09 0.0092 077 0.0038 0.53 0.0014 0.36
12 00932 208 0.0301 1.3 0.0129 0.92 0.0053 0.64 0.0020 0.43 0.0011 0.33
14 01239 242 0.0400 152 0.0172 1.08 0.0071 0.75 0.0027 0.50 0.0014 0.39 0.0008 0.31
16 0.0513 1.74 0.0220 1.23 0.0090 0.85 0.0034 0.57 0.0018 0.44 0.0011 0.35
18 0.0637 1.96 0.0274 1.39 0.0112 0.96 0.0042 0.64 0.0023 0.50 0.0013 0.40 0.0007 0.30
20 0.0775 218 0.0333 1.54 0.0137 i 0.0052 0.72 0.0028 0.55 0.0016 0.44 0.0008 0.34
22 0.0924 2.40 0.0397 1.69 0.0163 T 0.0062 0.79 0.0033 0.61 0.0019 0.49 0.0010 0.37
24 0.0466 1.85 0.019 1.28 0.0072 0.86 0.0039 0.67 0.0022 0.53 0.0012 0.41
26 0.0541 2.00 0.0222 1.39 0.0084 0.93 0.0045 0.72 0.0026 0.57 0.0014 0.44
28 0.0620 216 0.0255 1.50 0.0096 1.00 0.0052 0.78 0.0030 0.62 0.0016 0.47
30 0.0704 2.3 0.0289 1.60 0.0109 1.07 0.0059 0.83 0.0034 0.66 0.0018 0.51
32 0.0794 2 46 0.0326 1.71 0.0123 115 0.0066 0.89 0.0038 0.71 0.0020 0.54
34 0.0365 1.82 0.0138 1.22 0.0074 0.04 0.0042 0.75 0.0022 0.58
36 0.0405 102 0.0153 129 0.0082 1.00 0.0047 0.79 0.0025 0.61
38 0.0448 2.03 0.0169 1.36 0.0091 nHI 0.0052 0.84 0.0027 0.64
40 0.0482 214 0.0186 143 0.0100 il 0.0057 0.88 0.0030 0.68
42 0.0539 2.24 0.0204 1:50 0.0109 1.16 0.0063 0.93 0.0033 0.71
44 0.0587 2.35 0.0222 1.58 0.0119 122 0.0068 0.97 0.0036 0.74
46 0.0638 2.46 0.0241 1.65 0.0129 1.27 0.0074 1.02 0.0039 0.78
48 0.0261 172 0.0140 EE 0.0080 1.06 0.0042 0.81
50 0.0281 1.79 0.0151 1.39 0.0087 1.10 0.0045 0.85
52 0.0302 1.86 0.0162 1.44 0.0093 115 0.0049 0.88
54 0.0324 1.03 0.0174 1250 0.0100 1.19 0.0052 0.91
56 0.0347 2.01 0.0186 L 0.0107 1.24 0.0056 0.95
58 0.0370 208 0.0198 1.61 0.0114 128 0.0060 0.98
B0 0.0394 215 0.0211 166 0.0121 fE3: 0.0064 1.02
62 0.0419 222 00224 1.72 0.0129 1.3¢ 0.0067 1.05
B4 0.0444 2.29 00238 177 0.0137 1:41 0.0072 1.08
66 0.0470 2.36 00252 183 0.0145 1.46 0.0076 112
68 0.0497 2.44 0.0266 1.88 0.0153 1.50 0.0080 1.15
70 00281 1.94 0.0161 1.55 0.0084 1.18
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PVC Pipe (4bar)

OD{mm) 75 a0 110 125 140 160 180 200 225 250
T(mm) 18 18 2 25 28 32 36 40 45 49
ID({mm}) 74 86.4 1056 120 134.4 1536 172.8 192 216 2402
Q J Vv J Vv J V' J Vv J Vi J Vv J V' J v J Vv J v
(m3thr) (mim] | (m/sec) | (m/m) [ (misec) | (m/m} | (mfsec) | (m/m) [ (m'sec) | (m/m) | (m/sec) | (m/m) | (mfec) | (m/m) | (m/sec) | (mim)} | (m'sec) | (m/m) | (m'sec) | [(mim] (m/sec)
10 0.0072 0.69 0.0028 0.47 0.0011 0.32
12 0.0101 0.83 0.0040 0.57 00015 0.38
14 0.0134 0.97 0.0053 0.66 0.0020 0.44 0.0011 0.34
16 0.0171 AEaR 0.0068 0.76 0.0025 0.51 0.0014 0.39 0.0008 0.31
18 0.0213 1.25 0.0084 0.85 0.0032 0.57 0.0017 0.44 0.0010 0.35
20 0.0259 1.39 0.0102 0.95 0.0038 0.63 0.0021 0.49 0.0012 0.39 0.0006 0.30
22 0.0308 1.563 0.0122 1.04 0.0046 0.70 0.0025 0.54 0.0014 0.43 0.0007 0.33
24 0.0362 1.67 0.0143 1.14 0.0054 0.76 0.0029 0.59 0.0017 0.47 0.0009 0.36
26 0.0420 1.80 0.0166 123 0.0062 0.83 0.0034 0.64 0.0019 0.51 0.0010 0.39 0.0006 0.31
28 0.0482 1.04 0.0190 133 00072 0.89 0.0038 0.69 0.0022 0.55 0.0012 0.42 0.0007 0.33
30 0.0548 2.08 0.0216 1.42 0.0081 0.95 0.0044 0.74 0.0025 0.59 0.0013 0.45 0.0007 0.36
32 0.0617 2.22 0.0244 1.52 0.0092 1.02 0.0049 0.79 0.0028 0.63 0.0015 0.48 0.0008 0.38 0.0005 0.31
3 0.0680 2.36 0.0273 1.61 0.0103 1.08 0.0055 0.54 0.0032 067 0.0017 0.51 0.0009 0.40 0.0006 0.33
36 0.0767 2.50 0.0303 1.71 00114 114 0.0061 0.58 0.0035 0.71 0.0018 0.54 00010 0.43 0.0006 0.35
38 0.0335 1.60 00126 1.21 0.0068 0.63 0.0039 0.74 0.0020 0.57 0.0011 0.45 0.0007 0.36
40 0.0358 1.00 0.0139 1.27 0.0074 0.08 0.0043 0.78 0.0022 0.60 0.0013 0.47 0.0008 0.38 0.0004 0.30
42 0.0403 1.09 0.0152 1.33 | 0.0081 1.03 0.0047 0.82 0.0024 0.63 0.0014 0.50 0.0008 0.40 0.0005 0.32
44 0.0439 209 0.0165 1.40 0.0089 1.08 0.0051 0.86 0.0027 0.66 00015 0.62 0.0009 0.42 0.0005 0.33
46 0.0477 218 0.0180 146 | 0.0096 113 0.0055 0.90 0.0029 0.69 0.0016 0.55 0.0010 0.44 0.0006 0.35
43 0.0516 2.28 00194 1.52 0.0104 1.18 0.0060 0.94 0.0031 072 00018 0.57 0.0011 0.46 0.0006 0.36
50 0.0557 2.37 0.0209 1.59 0.0112 1.23 0.0065 0.98 0.0034 0.75 00019 0.59 0.0011 0.48 0.0006 0.38 0.0004 0.31
52 0.0508 2.46 00225 165 0.0121 1.28 0.0070 1.02 0.0036 0.78 0.0020 062 0.0012 0.50 0.0007 0.39 0.0004 0.32
54 0.0242 1.71 0.0130 1.33 | 0.0075 1.06 0.0039 0.81 00022 0.64 0.0013 0.52 0.0007 0.41 0.0004 0.33
56 00258 178 0.0139 1.38 0.0080 1.10 0.0042 0.84 00023 0.66 0.0014 0.54 0.0008 0.42 0.0005 0.34
58 00276 1.84 0.0148 143 | 0.0085 1.14 0.0044 0.87 00025 0.69 0.0015 0.56 0.0008 0.44 0.0005 0.36
B0 00203 1.90 0.0157 147 | 0.0091 118 0.0047 0.90 00027 0.71 0.0016 0.58 0.0009 0.46 0.0005 0.37
B2 0.0312 1.97 0.0167 1.52 0.0096 1.21 0.0050 0.93 0.0028 0.73 0.0017 0.60 0.0010 0.47 0.0006 0.38
B4 0.0331 2.03 0.0177 1.57 0.0102 1.25 0.0053 0.96 0.0030 0.76 0.0018 0.61 0.0010 0.49 0.0006 0.39
66 0.0350 209 0.0188 1.62 0.0108 129 0.0056 0.99 00032 0.78 0.0019 0.63 0.0011 0.50 0.0006 0.40
68 0.0370 216 0.0199 1.67 0.0114 133 | 00060 L 0.0034 0.51 0.0020 0.65 0.0011 0.52 0.0007 0.42
70 0.0390 222 | 0.0209 1.72 | 0.0121 1.37 0.0063 1.05 0.0035 083 0.0021 0.67 0.0012 0.53 0.0007 0.43
80 0.0268 1.97 | 0.0154 1.5¢ 0.0081 1.20 0.0045 095 0.0027 0.77 0.0015 0.61 0.0009 0.49
90 0.0333 2.2 0.0192 1.76 0.0100 135 | 0.0056 107 0.0034 0.86 0.0019 0.68 0.0011 0.55
100 0.0405 2.46 0.0233 1.96 00122 1.50 0.0069 119 0.0041 0.96 0.0023 0.76 0.0014 0.61
120 0.0327 2.35 00171 180 0.0096 142 0.0058 1.15 0.0032 0.91 0.0019 074
140 00227 210 0.0128 166 0.0077 134 0.0043 1.06 0.0026 0.86
160 0.02080 240 0.0164 1080 0.0098 1.54 0.0055 1.21 0.0033 098
180 0.0204 213 0.0122 1.73 0.0069 137 | 0.0041 110
200 0.0247 23 0.0148 1.82 0.0083 1.52 0.0050 123




&
2
EE

o

O

Ly &S0 )0l

J

ge’l GC00°0 ac'L 6000 00 28100 Ve 2le00 00g
GLL SrO00 cr 'l 9,000 gL FELO0 i G Feed 0 o8k
0l 9e000 9L 18000 09l 20100 161 0gLo00 0ce 0200 0al
630 22000 (0] Ry r000 arlk 3000 €Lk LrLO0 gLz 0Se00 orlk
110 LEDD0 C60 9E000 oL 80070 arlL 90L00 18971 22100 Fre 09200 oel
90 cLo00 6.0 G2000 0oL Sroo0 o 9,000 9L FeLO0 FO2 15¢0°0 ook
150 21000 LL0 Le000 060 JE00°0 LL'L 29000 or'L oLLO0 £a’l LLED0 0ce a9e0'0 06
S0 QL0000 £9°0 ZL0070 0g0 0eo0o 660 05000 cek 638000 g9l 0100 coe 96200 0g
G0 20000 GG0 £L000 0L 0 £200°0 920 GE000 601 69000 £FL £EL00 6L LEEDD o ger00 0L
cF 0 20000 S0 2000 890 ¢2000 30 JE0070 90’k 99000 6E°L 900 FLl GL20°0 | A S0r0 0 g9
ero 200070 250 2000 990 L2000 L8°0 GE000 0l 29000 FEL G6LLO0D 691 1020°0 alL'e F2E0°0 99
0 20000 0s0 OO0 a0 0g000 6.0 cE000 0oL 65000 0gL AR FOL 96L0°0 L2 £9c00 9
oro 900070 60 LLOO0 290 GLO00 9.0 LEOD0 160 GG000 a9zl a0L0'0 651 GaLo0 ¥z 2ren 0 29
gc0 90000 FAY) 01000 090 gL0070 ¥ 0 62000 FEO 25000 el 0aLo0 FSL FLLOO 961 &ae0 0 09
180 900070 S0 60000 850 Z1L0070 el 0 S200°0 060 G000 aLL FEOO0 arl £9L0°0 MG L 20200 ag
9c0 C0000 0 60000 950 cLoo0 690 92000 180 9¥00 0 FLL 38000 e €SL00 ca'lL FS20°0 9c
¥ED G0000 £F0 200070 ¥S0 FLOO0 190 Y2000 F80 £F000 oLL 22000 ac’l eFLo0 gl G920°0 G
cE0 c0000 W0 30000 a5 0 FLOOO 90 £e000 30 OrQo0 a0l 220000 g CELOD L IVE00 as
2e0 #0000 G20 2000°0 0s0 £L000 290 L2000 g0 L2000 cO’L LL000 gl FeLoo ca'L 0EZ0°0 IVE 21800 0%
SE0 2000°0 gr o 2000 650 61000 GL0 FEO00 8670 99000 €T SLLO0D acL (A TAIRY FAMA ¢/500 ar
920 900070 90 LLOOO 150 2L000 2.0 22000 ¥60 L3000 gLl 90L0°0 251 26LO°0 1€ 82500 ¥
GE0 90000 Fr o 0Loo0 S0 210070 690 62000 060 92000 ELL g600°0 Sr 18L00 aLe 18700 ¥
£E°0 S000°0 ey o 60000 250 CLO00 990 12000 980 25000 201 0600°0 ol 29L0°0 202 P00 i
2c 0 G0000 oro 80000 6F 0 FLOO0 290 Geaoo k80 Zr000 <Ol €800°0 el B &S00 Q61 S0F00 or
820 20000 ¥ 0 1000 650 2000 120 SF000 160 G000 el SELO0 ag’l LLEQD 8¢
9c0 200070 ¥r0 OO0 950 02000 €L0 6C00°0 c60 9900°0 6L L L0 all 9ee00 9¢
FE0 90000 ar 0 oLoo0 £50 SL000 690 GE000 180 L8000 ekl ELLOD a9l c0E00 e 62400 ¥
A 90000 G6C0 600070 050 91000 290 LE00°0 €90 PS00°0 a0l LOLOO acl QL2070 XA €5900 ¢t
180 20000 v 0 FLOOD 190 Se000 210 g¥000 660 62000 arlL ore00 cle 85070 0g
GED 20000 PO cLo00 180 FE00 0 el D croao €60 6.00°0 3L LLedn 66 L 6000 8c
et 0 90000 L0 OO0 €50 L2000 190 1E00°0 990 69000 6S L ¥2L00 Gl FrFO0 92
120 oLooo 6¥0 gLo0°0 L90 cE00°0 6.0 6500°0 6L°L 65100 DL L €8€0°0 Ve
FED S0000 SF 0 9L00°0 920 12000 €20 05000 601 ceLon 9k S2e00 [t
LED 10000 ¥ 0 cLo00 LGS0 CE0Q0 990 erono 660 CLLO0 cv'L €200 0e
180 LLOO0 9r¥ 0 G6LO0°0 G650 GE000 630 £6000 gclh Seedn gl
€ED 60000 L0 CLo00 €50 g€00°0 620 C/000 PLL LeLo0 9l
90 2000 9F 0 2a00 0 690 65000 660 WEOO ¥l
LED 6000°0 or o 9L00°0 650 o000 ca'0 90100 cl
£e0 000 6F 0 L2000 (A 9000 ok

(085U} | (W) | (99sA) | \oAn) | (99SA0) | (WD) | (39S/m) | (WAd) | (09s/m) | (e | (089S0 | (W) | (99sAu) | (W) | (99sA0) | W/ | (J9su) [ (WAu) | (aesm) | (i) {T07E)
A r M " N r N r M r N r M r N r N r M r O

FCoEe gHLZ ¢ 831 P69l 905t gLEL ILLL 920l 9vg 90L {ww)al

el 99 6S £e Ly (A L't [ LE A () 1

0ce Cec 00 08l 09l orl GEL OLL 06 Gl (ww)ao

(1eqs) adid OAd




1l 1S plaS solal Ji5e

09!

Loy &S0

e

Low Density Polyethlene Pipe LDPE32 (4bar)

OD(mm) 16 20 25
T(mm) 14 1.5 19
ID{mm) 13.2 17.0 21.2
Q ] v ] v j v
(m3aihr) {m/m) (misec) (mim) (m/sec) (mim) | {misec)
0.1
0.2 0.0192 0.41
03 0.0406 061 0.0118 0.37
0.4 0.0692 0.81 0.0202 0.49 0.0069 0.31
05 0.1045 1.02 0.0305 061 0.0104 0.39
06 0.1464 1.22 0.0427 0.73 0.0146 0.47
07 0.1947 142 0.0568 0.86 0.0194 0.55
08 0.2493 1.62 0.0727 098 0.0248 0.63
09 0.3100 1.83 0.0904 1.10 0.0309 0.71
1.0 0.3767 203 0.1099 122 0.0375 0.79
1.1 0.4494 223 01311 1.35 0.0447 0.87
12 05279 2.44 0.1540 1.47 0.0525 0.94
1.3 0.1785 1.59 0.0609 1.02
14 0.2048 1.71 0.0699 1.10
1.5 0.2327 1.84 0.0794 1.18
16 0.2622 1.96 0.0895 1.26
1.7 0.2933 2.08 0.1001 1.34
18 0.3260 220 0.1112 1.42
19 0.3603 2.33 0.1229 1.50
20 0.3961 245 0.1352 1.57
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Produced by: NARC Scientists
under JICA-API/NARC Project
“Capacity Development of Agriculture Extension Services in Balochistan Province”
Implemented at: Agriculture Poly-techngiue Institute (API) NARC, Islamabad




