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 د لوړو زده کړو وزارت پیغام 

 
 

تار  د  ک   خ ی د بشر  دورو  پوه   ې په مختلفو  او  علم  د  په    ې کتاب 

راو  ک   لو، ړ لاسته  خپرولو  او  لوبول   ر ډې   ې ساتلو  رول  .  ی د   ی مهم 

د    ړې ک د زده   ې چ   وي ړ درسي کتاب د نصاب اساسي برخه جو 

  والو ړی امله د ن   ې لري. له همد  ت ښ مهم ارز  ې ک   ولو ړ په لو   ت ی ف ی ک 

  د ی سره با  ولو ی ن   ې په پام ک   اوو ی ت ړ د ا   ې ولن ټ  د او    تنو ښ د وخت د غو   ارونو، ی مع   و ی شو  ژندل ې پ 

 لپاره برابر او چاپ شي.   نو ی نوي درسي مواد او کتابونه د محصل 

  یوې   ار یودواموداره ز   ې مننوه کووم چو  ې لوه کووم   ه ړ د ز   خوه څ   کوالانوو ی استادانو او ل   اغلو ښ   له 

او    کل ی درسي کتابونوه لو  ې کو  و ګ ان څو  ونودو ړ په خپلو ا   یې   ې ک   دو ږ او د کلونو په او   ی ستل ی ا 

. لوه  ی د   ی پوه ررکوت راوسوت   یې موتور    ې او د پوه   ړی ک   ادا   یې دي، خپل مل پور    ل ړ ژبا 

  ونودو ړ پوه خپلوو ا   ې کووم چو  تنه ښوغو   ت ښوهوم پوه درن   خوه څ   پوهانو استادانو او    اغلو ښ نورو  

لوه چواپ وروسوته    ې چو  ي، ړ نوي درسي کتابونه او درسي مواد برابور او چواپ کو  ې برخو ک 

پووهې د  او د    ولوو ړ پوه لو   ت یوف ی د ک   و ړ ک شي او د زده   ل ړ ورک   ې ته په واک ک   نو ی ل محص   رانو ګ 

 وي.   ی ست ی اخ   ام ګ  ک ې ن   یې  ې ک   ګ په پرمخت   ې پروس   انتقال 

  ولوو ړ د لو   ې د علمو  ک و  نو ی محصول   رانوو ګ د    ې وزارت خپله دنوده بوول چو  و ړ ک زده   و ړ لو   د 

 . ي ړ او چاپ ک   او نوي درسي مواد برابر   اري ی مع   ې ک   و ګ ان څ لپاره د علومو په مختلفو  

  ګ ورد   یوی ح ی   اکو  ډ همکوار    ږ او زموو   یټې د افغان ماشومانو لپاره د جرمن  کم   ې ک   ی پا   په 

 ده.  ړې برابره ک  نه ی زم   یې کتاب د خپرولو لپاره    ې د د  ې مننه کوم چ  خه څ 

  ې پووه نووژد   ې وموووم  چوو  ا یوواو پراخت   ي ړ پروسووه دوام وکوو  وره ګټوو  ړې نومووو   ې چوو  م یوو  من لووه ی ه 

 درسي کتاب ولرو.   اري ی مع   و ی  ه ږ تر ل  ږ پاره ل د هر درسي مضمون ل  ې راتلونک  ک 

 

 ت ښ درن   په 

 عبدالتواب بالاکرزي   ر ی انجن   پلوم ی د   پوهنمل 

 ن ی وزارت علم  مع   و ړ ک زده   و ړ لو   د 

 ل   ۱۴۰۰  کابل، 



 چاپول درسي کتابونو     د 

 

 ! نو ی محصل  رانو ګ قدرمنو استادانو او 

  ل ګڼو  خوه څ سوتونوو    و یو وه  و   ی او نشوتوا    ی د درسي کتابونو کمووا    ې افغانستان په پوهنتونونو ک   د 

  توود ی م   ه ړ نوه  وريپ پوه زا   ی نويوو مللوموا و  وه   سو  ن ی اسوتادان او محصول   ر ې شم   ات ی ز   و ی .  ي ېږ ک 

  ټیو  پوه    ې دي او پوه بوازار کو  ه ړ زا   ې اخو  چو  ه ګټ   خه څ چپترونو  کوي او  ه هغو کتابونو او    س ی  در 

 . ي ېږ فو وکاپي ک  ت ی ف ی ک 

کابل پوهنتونپ د کابل طبي    رونيپ ی خوستپ کندهارپ هراتپ بلخپ ا ب   رهارپ ګ د نن   ې  ر اوسه پور   ږ مو 

عنوانوه مختلود درسي کتابونوه د طو پ    ۳۴۲پوهنتوون  پوار     ک یوپوهنتون  او د کابل پوو   خن 

طبي کتابونوه د    ۹۶دي.    ي ړ  پار  چاپ ک   يو ځ پوهن   ې او کرهن   وم ې اقتصادپ ژورنا    پ ي ر ی ساينسپ انجن 

طبي کتابونه د افغان ماشوومانو  پوار  د    ر ی طبي او غ   ۲۱۰پ  DAAD  ې و ن ټ   و ی د علمي همکار   ان آل 

  ې و ن ټووکتابونووه د آلوواني او افغوواني پوهنتونونووو    ۷پ  ( (Kinderhilfe-Afghanistan  ېټووې جرمنووي کم 

DAUG  کتابونوه د    ۴  پ ۍ ر ګ د آلان فدرال جمهووري جولال کنسوو    ې ک   د ی موار ش نه په  کتابو   ۲پ

Afghanistan-Schulen  بنسوو  ګ ون ټ ف ټی کتابونووه د کوولاد ادنوواور شوو  ۸  پ ېوو  کتابونووه د سوولوا  ا   ۲پ    

 (KAS )   دي.   ي ړ په ما  مرسته چاپ ک   

  ات یووز   و یواو    پوهنتونونوو   ونودو ړ ا   و وو ټ   واد ېوچواپ شووي کتابونوه د ه   ي ړ نوموو   ې د پ چو  ړ و   ې ادون یود  

 چاپ شوي کتابونه  ه   ول ټ شوي دي.    شل ې و   ه ګ  و   ا ړی ادارو او موسسا و  ه په و   ر ې شم 

  www.afghanistan-ecampus.org   اوwww.kitabona.com   شئ.   ی و  ډ انلو ډ   خه څ   ڼې پا    ی و 

 د   ې د افغانستان د  وړو زد  کووووړو وزارت و حال کې  ر    کېږي چ  ې دا کړنې په داس 

حوال    ې پوه داسو  ې نوړ دا ک  ونو په م  سترا یژیک پلان کوې راغو  دي چوې  ل ک   ( ۲۰۱۴و    ۲۰۱۰) 

کلونوو پوه مو   (  ۲۰۱۴-  ۲۰۱۰وزارت د )   و ړ زد  کووووو   و ړ د افغانسوتان د  وو   ې چوو   ي ېږ  ر   ک   ې ک 

   ې راغ  دي چ   ې پلان ک   ک ی ژ ی سترا  

ما و د  و کر  او علمي ملل   وپ ی کوونکو  ه د نو او زد    ت ی ف ی ک   ه ښ د    ې وون ښ او د    و ړ ک زد    و ړ "د  و 

فرصت برابر شيپ د    کلو ی ژبو د درسي کتابونو د     تو ښ په دري او پ   ې چ   پ د   نه ړی پار  ا برابرو و   

ژبو  ه د کتابونو او درسي    تو ښ دري او پ   خه څ   ې ژب   وي ی  پار   ه انگر    م فور ی نصاب د ر   مي ی  لل 

  وپ ی نو   پ او استادان عصري   ن ی ديپ  ه دغو امکانا و پر ه د پوهنتونونو محصل   ن ړی ا   ل ړ ژبا   موادو 

 ." ی کو    دا ی نه شي پ   ی  از  او کر  مللوما و  ه   س 

  ر ټواو د چپ   و ړ  ه پوهنتونونوو    مرسوته وکو  واد ې د درسي کتابونو په برابرو و    د ه   ې چ   و ړ غوا   ږ مو 

 پوار     افغانسوتان پوهنتونونوو د    ې د  چو  نوه ړی  پار  ا   ې . د د دو ېږ ک   ی ک ټ   ی دوران  ه د پا   ټ او  کچرنو 

 عنوانه درسي کتابونه چاپ شي.  ۱۰۰ ه ږ  ر     ږ هر کال   



  ې وي     و   ، ی ن  وک کتا ون  ه ول   ې پ  ه لول  و ي   لو    ل  و ک     ې کوو، چ     له ی ه   خه څ درنو استادانو    ولو ټ له  

او د چ  ال لو  ار     ی  ټ   ا    ون  ه ټ او چو   ون  ه ټ ش  وک کتا ون  ه، لو  نو   و  پ ی هم لو  پ پخ  وا  ل   ا ی او    ک ړ ژ ا 

  ي  و، ځ پوهن   ون    ړ د ا   ی  ې وروس  ته  او  چ  ال    ت ی   ف ی ک   ه ښ   پ  ه    ې چ     ک ړ راک   یې   ې په واک ک   ږ زيو   ک، ړ ک   ار ی ت 

  ات ی   او نظ    زون  ه ی ان  ړ لو  پ و   ه ړ پ  ه ا   و  و ټ   ادو ی د    ه ګ . هم ارن و ړ ورک   ې ته په واک ک   نو ی او يحصل   تادانو اس 

 . و ړ پورته ک   ايونه ګ   زين ې اغ   ې   له ک  ې په د   ه ګټ په  ې چ   ک، ړ ک  ک ی سر  ش  ږ له يو 

تویوات د نړیوا وو  مح   ونو د کتواب   چوې خووا پوور  زیوار ایسوتل شووی دیپ  نو او خپروونکو  وه   یکوا  د  

رو نوې  ې کې ځینوې     ا دای شي د کتاب په محتو ې اساس برابر شيپ خو بیا هم ک   ر ملیارونو پ علمي  

  یکو ول خپول نرریوات او نیووکې     چوې    رو نو  ه درنو  وستونکو څخه هیله  او ستونوې و يدل شيپ  

 په را لونکي چاپ کې اصلاح شي.  چې ږيپ  ې او یا موږ  ه په  یکلې بڼه راو  

مننه کوو    ډېر    څخه   یروس ا   ډاکتر  ه مشر    ې او د هغ   ټې ې ني کم غان ماشومانو  پار  د جرم اف   د 

  ۲۱۰پوهنتون د  ګرهار د نن    ر دې مها ه   ی دو  یپ د   ړی ورک  یې  ګښت د دغه کتاب د چاپ     ې چ 

 . اخیستی دی   ړه پر غا   ګښت کتابونو د چاپ     طبي   یر عنوانه طبي او غ 

  CIM (Center for International Migration & Development)(  وه دفوتر او  GIZ)   یو  ز   ی د جوي آ 

د کوار    ې پوه افغانسوتان کو  ې کا وه پوور   و یود ېږ ز   ۲۰۱۶نوه  ور    ۲۰۱۰ وه    یوې زموا  پوار     ې چ   خهپ څ 

 مننه کوم.  ې  ه کوم     ړ ووپ هم  د ز   ي ړ امکانات برابر ک 

اداري  عبودا تواب بوا کرزيپ د موا  او    ر یوانجن   پلووم ی پوهنمول د   ن ی  وه علموي ملو  و ړ کوزد    و ړ د  و 

صووا پ د    م ی رحوو  ل ګوو  اکووتر ډ وزارت سوولاکار     و ړ کووزد    و ړ د  ووو   شپ یوونووور احموود درو   ې اغل ښوو  ن ی ملوو

  ړۍ د کتوابونو د چواپ  و  ې مننوه کووم چو  خه څ او استادانو    سانو یی ر   و ځی د پوهن   سانوپ یی پوهنتونونو ر 

يوم او سوتاينه    ی مننودو   ر ډې   خه څ   کوال ی د . د دغه کتاب  ه     ړې ور   ک   یې او مرسته    ې و  څ ه   یې 

 . ړ ک   ې اند ړ محصلينو  ه و   رانو ګ   ه ګ  و   يا ړ و   په  یې کلونو زيار   -خپل د کلونو  ې کومپ چ  یې 

هوم    خوه څ   بوي ی حب   م ی فهو  اغ  ښ او    و ی حکمت ا له عو   اغ  ښ   و؛ ی د دفتر  ه همکارانو هر    ه ګ همدارن 

 دي.   ړې ک   ې ل ځ   ې هل   ې دونک ې ک   ړې نه ست   یې   ې د کتابونو د چاپ په برخه ک   ې مننه کوم چ 

 سلاکار ړو زد  کړو وزارت  د  و  پ   ډاکتر یحیی ورد 

   ۲۰۲۱ پ مې کابلپ 

 ۰۷۰۶۳۲۰۸۴۴  پ  ۰۷۸۰۲۳۲۳۱۰   ن  ټیليفو  تر د دف 

 textbooks@afghanic.orgايميل  



 

4000

12252

16422

50

305

 



 

 



 أ
 

11 1

12 2 

13 6 

14 11 

15 21 

16 31 

 

2133

2234

2333

2441 
2544 

2-6 93 
 42.............................................................................................لنډيز ............................................. 2-9
 

3-1 44     
3-2 45 

3-3  ...........................................................................................................46 
3-4  ....................................................................................................................43 

3-5  .................................................................................................................33 
36.......................................................................................33 
3-9 118 

3-4  ..............................................................123 

3-3  .....................................................................................................131 

3-11 145 



 ب
 

4-1 149 
4-2  ..........................................................................144 

4-3....................................................................157 
4-4 ..............................................................................158 

4-5 ................................161 

4-6  ......................................................................164 

4-9 …...............................................................................................................................…..164 

 
5-1  .....................................................................................................................................191 
5-2 191 

5-3 192 
5-4  ..............................................................................................................................192 
5-5 193 

5-6 141 
5-9 145 

5-4 ......................................................................................................131 
5-3 136 
 

6-1 134 
6-2 133 

63212

64214

65211

66212

69215

 



 ج
 

91219

92214

93221

94226

95331

54234

41241

42241

43244

44245

45251

46261

49261

44264

43266

411291

411293

31295

32296

33296

34293

35232

36234

39311



 د
 

34313

33322

111324

112326

113329

114331

115342

116344

119351

114351

113354

1111356

1111354

......................................................................................................................................361 
361

366

 



 

 1 

(Water consumption quantity)  

11

 



 

 2 

12population estimation for projects

Short term long 

Term 

1-20 

20 – 50 



 

 3 

1-2-2
20–1

1 Arithmetic progression 

2 Geometric  progression 

3  Decreasing Rate of population increase 

1-1S

increasing rate

1-1517 

1-1b-c 

5000060000

60000

70000



 

 4 

1-1a-b

1,8

2,2 2,73

1-1

P=P (1+r)n              …………………1-1

 1-1 Pp R 

n

1-1c- d 

 
 
 
 



 

 5 

1-2-1

250002.7% 

10 1520 25

1-1 

P(10)  =  25000 ( 1+0.027    = 32632 

P(15)  =  25000 ( 1+0.027     = 37282 

P(20) =  25000 ( 1+0.027     = 42594 

P(25) =  25000 ( 1+0.027    = 48663

2-12-

 

109720073900

1-1-1
7390097200

73900 9720010 
nrpp )1(  

97200= 73900 ( 1+r) 10 
r = 0.0278

2.28 

 
 



 

 6 

2-2-1

3-1 

(Residential water consumption Rate) 

75-380 lit

19- 340 lit 

50% 

1-1 



 

 7 

1-1 5]21[

lit

400-300

// 500-300 

// 600-200 

// 800-400 

// 220-150 

// 200-120 
 

1-3-1



 

 8 

 2-3-1

Sewage 

200

500 lit

40 lit 

300 lit 



 

 9 

3-3-1

40-5- lit

4-3-1

5-3-1

(Flat rate) 



 

 10 

 [.م م 52411

 [.م 11؛ 1

4-1  

(Residential water consumption rate (demand))
1-4-1

100 lit2



 

 11 

lit4844

47 lit53 

lit26

44.48 lit

2-1

56.7

lit248.8



 

 12 

2-1 527

lit20

%26 115 lit



 

 13 

 م[.522-25

2-4-1
1

1319 – 1369 1920 -19902,3 0,3 

400-800 m3

1123

Janczwski

2-1 

                                                 
1 Fresh water supply  



 

 14 

2-1 523

1 270 336

2 670-370 1000-700

3 800-500 1100-700

4 300 600

5 470-300 560-370 

1 180-110 220-130 

2 320-210 410-300 

8 380-230 440-250 

9 350-250 450-310 

11 350-250 470-400 

11 160 210 

12 330 420 

13 200-120 300-170 

14 240-220 400-300 

15 660 760 

11 230-200 300-240 

12 200-75 280-100 

18 480-420 720-580 

19 450-340 610-510 

21 330-270 440-390 

21 380-270 450-300 

22 390-280 430-300 

23 450-260 585-300 



 

 15 

3-1

1222]

3-1

 1222

4-1 

1125

60-80 80-100150-20010000  ›

40-60100-150200-25010000-20000

35-55150-200250-40020000-100000

30-50200-300400-500100000‹



 

 16 

4-1 

lit

< 50 175200225

50-500200230260

>500225260295

3-4-1      

1-3-1

12

123-1 :

3-1522



 

 17 

(chesnutt)

1996- 1979 118400000

65 

0-50 % 3651100%17 100%

1975)(1990

53 OPFLOW

1975 1980 19851990

756 168824183 828 

184 

homer

%)(80 %30

140-400 %

200%

180 %1000 %



 

 18 

360%

4-1528-30

4-1 530

  :

532-38

–



 

 19 

5-1

1129-30

5-1
1130



 

 20 

5-1
Water consumption rate for other consumers)(

:

1 – 

2 – 

3 – 

4  

5  

1-5-1

19%5-1



 

 21 
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6-11226

 د کارخانې ډول ګڼه برخې
ياسي ق

 واحد
 د اوبو د مصرف نورم

1 
ع 

اي
صن

ي 
ز

فل
 :

 

د اوسپنې  آماده کول چې د اوپو رسونې د سړونکي د  1

 سيستم سره سمبال وي.

T 10-20 

کول چې د اوپو رسونې د سړونکي د د اوسپنې  آماده  2

 سيستم سره سمبال نه وي

T 40-50 

د فولادو  آماده کول چې د اوپو رسونې د سړونکي د   3

 سيستم سره سمبال نه وي

T 50-220 

د  د کلک سکرو آماده کول چې د اوپو رسونې د سړونکي  4

 د سيستم سره سمبال وي

T 20-30 

2
 

 
:

ي 
و

ا
ي

م
ي

ک ع 
اي

صن
 

 T 40-60 د د رملونو جوړولو کارخانه  1

 T 0.5-16 د صابون او د صابون د پوډرو جوړولو کارخانه  2

 T 100-500 د پلاستيک سازي فابريکه  3

3
ع 

اي
صن

ي 
ج

ا
س

 ن
:

 

 T 30-60 د کثيف پارچو پرمېنځل  1

 T 8-15 د وړيو پرېمنځل   2

 T 80-100 نګر بزي ر 3

4
ع 

اي
صن

ي 
اي

ذ
غ

 :
 

 T 5-15 د غوښې کنسروا  1 

 T 5-20 د سبو او ميوو کنسروا  2

 T 10-20 خوراکي غوړي  3

 چغندر د وزن له قراره د شکر و قند جوړولو فابريکه  4

  

T 10-15 

د کاغذ جوړولو فابريکه چې د اوبو د سوړونکې په   - 5

 تشکيلاتو  مجهزدى.

T 30-100 

 T 3-5 د څرمن جوړولو فابريکه  - 6

 T 0.4-0.6 د سيمانو کارخانه   - 2
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3-1 

200:د  ډوډۍ پخولو لپاره

140 Lit 

300

100 lit

:1200

200 lit

250

100 lit

200-600 lit 

40 lit

–
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6-1 

–

:

50-80 lit 

10- 20 lit 1224-25

3-5-1 
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50 – 75lit 

 56 lit

 

7-1 

7-1 

534

10007 5-10
50012 10-15
25030 20-50

25020 15-25
30 25-40
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4-5-1 

8-1 

8-1 536

1.4

1-1.5

4.5

28

1,7



 

 28 

1

9-1

9-1536

20-25 

25-35

80

0.15-0.25

15-25

10

5-5-1 

                                                 
1 Sustainability  
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2-4 %

2326

25

10%

10-20 %

Dainger filed13%

shaw

378- 472 10- 

15 %

10% 



 

 30 

20%

1365

532-38
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 6-1
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1  

2  

3  

4 311112.7%

5111521 

5 

1

8821112811 

1  

2  

8 

24 

9 

 

11  

11 

 

12  

13 
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Water quality critera)) 
1-2
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     2-2    (water quality in the hydrological cycle)

1

                                                 
1 Cosmic rate  
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1

Dojlido an bost

1-2

م[. 312؛ 5[ 1-2
Mg / litmg / lit

SiO20.3 -1.2 HCO33-7 

Al 0.01SO407-2.2

Ca0.6-3.3CL 02.17

Mg0.2-1.2NO20.02

Na0.6-9.4NO3 0.1-2.2

k0.11-0.6PH4.4-6.5

NH30.424.8 - 38

2

3

                                                 
1 Stractural breakdown  
2  Self purification   
3 Natural purification   
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lakesSwamps1

Altlakh

2

H2CO3

HCO3

34

 

 

                                                 
1 Aquatic plants   
2 Root zone  
3 Turbidity   
4 Softness  



 مشخصات  کيفيتد اوبو د 
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1

(H2SCO2CH4

5311-314

2-2 

                                                 
1 Decomposition   
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 م[ 295؛ 5[2-2

Al+3Pb+2+4 

AS+5.+3 (mg) +2

Ba+2Mu+4.+2 

B+3  Hg+2.+1.+7.+4

Br-1 N+5.-3.+2 

Cd+2O-2 

Ca+2P3.+5 

C-4.+4 K+1 

CL-1Ra+2 

Cu+2.+1Se+4.-2

Cr+3 Si+4 

F-1 Ag+1 

H+1Na+1 

I -1Sr+2

Fe+3.+2 S+6.+4.-2

3-2

3-2 5296

NH4+1CO3-2 

HCO2-1SO4-2

OH-1SO3-2

NO3-1PO4-3

NO2-1PO3 -3
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3-2
(properties  of Drinking water  )

5314

Len hutton 

1–

2

3

4

5

5309



 مشخصات  کيفيتد اوبو د 

 

 40 

4-2 

Physical water quality 

1-4-2        

SiO2

1

                                                 
1 Turbidity Meter   
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2-4-2

  1

2

3

4

                                                 
1  True Color  
2 Humic acid  
3 True Color unit   
4 Spectrophotometric 



 مشخصات  کيفيتد اوبو د 

 

 42 

72 

3-4-2

Chromono tgraphy

4-4-2  

10
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5-4-2

1

6-4-2

Steel and maghee

200mg

VIIA

2SharmaFClBr

IAt

                                                 
1 Electro conductivity  meter  
2 Salt mak  
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7-4-2
 (WHO1984)

1Excellent300

2Good 300600

3Fair600900

4poor9001200

5unacceptable 125314-319

1971 

4-2

4-2

197 1984]11132[

- 500 1500(1000)

CaCo3 350500

…SO4 200400

… NO3 30 44100 
…No2 0.2

NH4
+ 0.050.5 

H2S  0.050.5 

P2O5 0.05 0.1 

…Cl 200600(250) 

Cl2 0.30.5 

… 0.20.5 

CO2 -5 

Ca75200 

Mg 50 150 

Fe0.1 1.010.3 
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Mn
 

0.05 0.5(1.0) 

Cu1.0 1.5(1.0) 

Zn 5 15(5) 

Pb0.1 1.0(1.5) 

F1.51.7(1.7) 

As - 0.05 

Ph 0.001 0.002 

Cr  0.05

1982

5-2

11133

T.D.SC- 500200
Ca Co3 0.0500

  …Sō4250400

Nō30.0045

Nō20.000.1

NH4
+0.05.05

Cl20.20.5

Mg 0.0150

Fe 0.11.0

Mn0.050.5

Cu0.051.0

Zn515

Pb 0.00.05

F1.01.7

As0.000.05

Cr0.000.05

ph0.000.001

 :جدول ادامه 2-4د
 ا 
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4-2

11132-133

8-4-2

0.2-0.50.5-0.8

9

9-4-2

5-15

8-12

33
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1
:

2

25

30

3SIO2

4

15.9

5

50- 65 

                                                 
1 Color of Water   
2 Turbidity of water  
3 Silica  
4 U.S. public health  
5 Water odor 
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1

PH>9

PH<6

0.5300-400

500-600500-100060-100

400100011117_120

 5-2 

(Chemical quality of Drink water) 

500

300 mg/l

600-700

                                                 
1 Total Dissolved solid (  TDS )  
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1CaSo4

CaCl2 (Ca(HCO2)2)

2Mg (HCO3)2

10mgCaO

17.75CaCo37.1Ca ( 

7.14Mgo14.92

MgCo34.28 Mg

20

30

CaCo3

10 mg0.7lit

10mg/lit 

PPm

1-4-2

350

500 mg/lit
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370 mg/ lit257

214135125108 mg

10 mg0.7 lit10 mg/ lit

PPmmg/lit6-2 

6-2  11121

17.9 1.251.791doh 

10.00.7010.5Fo 

14.311.430.80eo

10.070.100.056PPm

30mg /lit 

75- 85 mg/lit 

2NaC15H31COO+ Ca CO3= Ca ( C15 H31 COO )2 + Na2 CO3…1-2 

Detergent 
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CaCO3+ CO2+H2O              Ca ( HCO3)2 ….. 2-2  
Mg CO3+ Co2+H2O               Mg( HCO3)2 …3-2 

 

450 mg/lit 1800

Methyl orenge

(HCL)0.1

100cm3

0.1 cm31/10 normal 
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2-23-2

H3CO3

10- 20 mg 

100 mg 

250 mg

10 – 15mg 

2-2 

Corrosive water
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1-2 

Corrosive cacbon dioxide

A 

CAC

DC

AD

 م[124؛11] 1-2
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2-2 

A45 1-2E 

FcAF

2-2

 100 cm3 150 cm3

0.5 cm3
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1.5NNaOH

100 cm3

8.8 mg/lit

PHH
PH

OHPOH

25H
O

10 14

PH=-log ( H
 ) -------------------------- 4-2  

poH=- log ( H
 ) -------------------------5-2 

  
6-2

[ H
 ] [O H

 ] =10 14  ----------------------------- 6-2  

6-2

[ H
 ][O H

 ] = 10 14  

Log [ H
 ]+log [O H

 ]= log 10 14  

Log [ H
 ]+log [O H

 ]=0.14 lgo 10

 
-1

Log [ H
 ]+log [O H

 ]= 14 
PH+POH=14 

PHPOH

PH<7PH>7

PH=0PH=14
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PH =7- 10 

1

1-12PH0.2

 PH2   : 

0.1PH

10

fg

7-2

PH

PH= 6.82+log 10 / fg ---------------------------7 - 2 
3

4

                                                 
1 Indicators   
2 Ph- meter  
3 Radioactivity   
4 Radium   
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12

34

5C

6PC1012

330

789

 mg 3

0.3 mg0.1

                                                 
1 Uranium   
2 Plutonium   
3 Stronsium   
4 Casium   
5 Curie c(c) 
6 Picurie (Pc)  
7 FeCO3 
8 Fe(HCO3)2 
9 Fe So4 
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2- 3cm 

11120-129

0.0-0.3ppm

0.3-1PPm

0.1PPm

 

Inter predations of water analysis  
http;// wri.sdstate.edu/inter pretation.htm

Mn 

0.05 mg/lit

O2
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mg/lit5

(H2S

H2S0.1 mg/lit

0.5 mg

 mg30-50

(P2O5)

mg7

F
1-1.5 mg

1-1.7 mg/lit1945

1.5 mg16
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35

1.5 mg

1

2

COD3

0.25

5.25

COD3-82-1010-30

30-150 mg/litCod10

                                                 
1 Organic meter  
2 KMnO4 
3 Chemical oxygen demond  
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Pb(Cu(ZnAs

1971 4-2

2-1-6-3-211129-131

1

0.4-0.8 mg/lit15mg

70-150 

70802-4

1964 

2

                                                 
1 Leab ( pb)  
2 Glzes   



 مشخصات  کيفيتد اوبو د 

 

 62 

123

45

6

PH 

PH

                                                 
1 Lead poisoning   
2 Constipaticon  
3 Anemia  
4 Paralysis   
5 Nueural  
6 Chronic lead poisning  
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0.05 mg/litPH

5336-337

1

CuoCu
2

Cu
3

Cu
2

100 mg/lit

25

6- 100 mg lit 

82562 

15080%

2

                                                 
1 Copper ( Cu)  
2 Copper sulphate (  Cu So4 ) 
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1971 

0.05 mg/ lit

1.5 mg / lit

1

 40 mg

4-15 mg 

40 mg/ lit

30 mg2

5

3mg

3

5325-327

4

                                                 
1 Zinc (Zn)  
2 Vominting   
3 ION exchang  
4 Arsenic ( As )  
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2 mg

7100

100 

mg/lit

0.5

0.05 mg

1

2

5334

3

100 mg

                                                 
1 Metallurgy  
2 Semiconductors  
3 CaCo3 
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 1

23

200 mg/lit

5323-324.

4

1.9%

200400 mg

56

7

                                                 
1 Ca ( H CO3)  
2 Rheumatism   
3 Gout   
4 Mogmesium  ( Mg)  
5 Tgneous  rocks   
6 Metamor phic rocks  
7 Wetherering   
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Ph9.610.4

50150 mg/lit

1

5-20 mg

20-200

2

3

4

                                                 
1Almunium ( Al)  
2 Coagulation   
3 Neuro demenerative   
4 Kidney Dialsysis   
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1

0.05mg/lit

0.2 mg/lit

 
2

3

0.05 mg/lit

0.4 mg/lit

(NH2Cl)(NHCL2) 

4

5

                                                 
1 Indicator  
2 Amononia  
3 Reduction   
4 Residual Chlorine   
5 No2, NO3 
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1

2

 
.322 23 NHHN  …………………………..………….…8-2

 

NH3+2CO2+H2O                   CH2 NH2 COOH+ 3/2  O2……………9-2 

1 mg/ lit5 mg/lit  

1000

 

                                                 
1 Aerovic Bateria   
2 Anaerobic Bacteria  

 امونيا          هايدروجن+  نايتروجن 
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30-300mg

1

23

45

6

N2O5

7

10mg /lit

N45mg/litNO3

                                                 
1 Methaemoglobin  
2Methaemoglobin aema   
3 Blue bobies   
4 Stupor   
5 Coma  
6 Acid rain 
7 HNO3 
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1

23

250mg/lit

9g

1971

200 mg/lit600 mg/lit1984

250 mg/lit

4

                                                 
1 Chlorides ( Cl)  
2 CaCl2 
3 KCl 
4 Phosphate ( PO4) 
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mg/lit

0.2mg/lit

1

2

3

                                                 
1 Sulpahtes ( So4)  
2 Sulfur cyle   
3 Sulfuric acid ( H2SO4)  
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1

212000 mg/lit

3  300 mg/ lit

250 mg/lit 

1000 mg3000 mg

1.0-2.0 mg

1000mg

400 mg

400 mg/lit

4

5

PH

67

PH

                                                 
1 Slfphate Reducing Bacteria   
2 Na2So4 
3 ZnSo4 
4 Sulphides (So3 )  
5 Anaerobic decomposition   
6  HS  
7 H2S 
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1

C6H5OH–-01

2

3

45

67

0.002mg/lit

                                                 
1 Phenolic substances  
2 Carbolic Acid  
3 Chlorinated phenols    
4 Trichlorophenol   
5 Penta Clorophenol   
6 OZone 
7 Activited Carbon  



 مشخصات  کيفيتد اوبو د 

 

 75 

1

CHx6

X

2

3

                                                 
1 Trihalomethanes   
2 Carcinogenic 
3 Pre Chlorination    
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15326-333 

 2

1.111  

3

45

6

1mg/lit

1.25 mg/lit  

mg /lit5 

1 mg/lit

5  g45 

20 mg/lit

1.5 

mg/lit  

7

12
                                                 
1 Activited  Carbon filters  
2  Boron ( B )  
3 Boric Acid ( H3BO3) 
4 Anti Ceptic   
5  Preservative   
6 Disinfectants   
7 Cadmium  
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1

3.2 mg/lit

211 31 

0.01mg/lit 

3

                                                 
1 Soldring   
2 Half – Life  
3 Cyanide  
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2. 9-4.7 mg

0.01mg/lit

1.1 5335-336

1

2

100-200400

3

500

                                                 
1 Selenium (Se) 
2 Myocardial Disease 
3 Depression  
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0.01 mg/lit

1

30 mg/kg2

3

700 t421 
30 t5338

4 

5

6-2

Drinking water Standards  
1-6-2

110 15

2

3–1020platium  Cobalt  
45 10 P.P.MChemical Standards of water 
 

                                                 
1 Rectifers  
2 Seleniferous Areas  
3 Fossil Fuel   
4 Non- Toxis substances in water   
5Toxis substances in water  



 مشخصات  کيفيتد اوبو د 

 

 80 

2-6-2

1500 p.p.m

2p.p.m200 
3PH5.68
4p.p. m 120

5250 p.p.m
60.1 P.P.M 

710 P.P.M
85P.P.M6

3-6-2

10-100

2B- Coli B-  Coli

3M.P.N78-12

7-2 712

1 5platinuam 50platinuam Cobalt 

2 

3 

4 5Slia20
5 6.5 ÷ 10
6 0.3500
7 0.11
8 10.5
9  5 1.5

10 751.5
11 50200 

12 200150

13 200400
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14 5.8÷7600

15 PH5002.7÷ 5.6

16 0.001 1000

17 0.50.002

18 -0.1

19 1-

20 B- Coli 3 10

21 MPN1 -
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 7-2
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1  

2  

3 

 

4  

5  

1  

2  

8  

9  

11  

11 
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water Distribution Systems   

3-1
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32Characteristics of distribution Systems

1

2

12

3

4

5

6

7

                                                 
1 Joints  
2 Fittins   



 

 86 

14504

3-3

Typ of Distribution  Systems

12

345

 م[.141؛5

1Gravity Distribution System

2–Direct pmpping system 

3Combined Distribtion system

                                                 
1 Intial Cost  
2 Running Cost   
3 Distribtuion Reserviors   
4 Elivated Tanks  
5 Boster pumps   
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1-3-3

1-3

م[515؛1-314

2-3-3 

2-3
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 م[515؛2-314

3-3-3

3-3 

م م[515-511؛14
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 م[.515؛3-314

4-3

Methods of water Distribution 

1–

2
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1-4-3 

2-4-3

1
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2

3

4

1

                                                 
1 Einvironment  



 

 92 

5–

6–

7–

8

 م[.225؛2
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5-3

Mehtods of pipe lying 
layout of distribution  System

1–12

23

3–4

45

1-5-3

4-3

 م[552؛4-314

                                                 
1 Dead end Connections   
2 Dead and or triee system   
3 Grid Iron pipe Network 
4 Radial  pip Network and Struage  
5 Ring or Circoular pipe Network  
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4-3

MAINS 
SM=SUBMAINS

= B=  BRANCH
SC=  SERVRCE CONNECTION

  = .=CV=CUTOFF VAIVE  

1

2

3

4

1–

21

3

4

5

                                                 
1 Scour   
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2-5-3

5-3 

1–

2–

3–

4

11

2

3–

4

                                                 
1 Cut off walves   
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 م[.553؛14 5-3

5-3 

MAN= 

SM= SUB- MAIN= 

B= BRANCH = 

. =CUTOFF VAIVE= 

3-5-3
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 6-3

a14م[555؛ 
                         DR – .ويشونکې ذخيره 
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b2م[.224؛ 

6-3

4-5-3

 م[.554؛7-314



 

 99 

1

 م م[.552؛555؛14

6-3

Foundation of Desighn of water Ditribtion System 
1-6-3

                                                 
1 Cross – waise   



 

 100 

25%

20- 25 

2-6-3 

100



 

 101 

1

60120

100

350150

350-1000

1–

2–

3

                                                 
1 Hydraulic Gradient   
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Khana 1-3

م[155؛5  1-3

mmcm/sec
100 75-91
15081-122
20091-132
25099-152
300109-167
400127-183
500140
650169
800192
900195

1000 200

3-6-3

12

345

                                                 
1 Get walves  
2 Drain valves   
3 Air Relief valve   
4 Pressere Relief vale   
5 Fire Hydrant   
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4-6-3

1–

2–

3–

4

5–

6–

7–

8–

9–

1:500

1:101:201:201:10
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5-6-3

1

2

3040

3–1

4–
2-5-3

5–

69-5-3

7

8

mm 100
150

mm 200
9100

mm50

                                                 
1 Peak Demand   
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10–

11–

6-6-3

9-5-3

7-6-3

8-6-3
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 م م[.152-152؛5

9-6-3

-3 2

 م[.5؛19 3 -2

F park 
Km2 

F raod Km2 F
KM2 

Ftotal

KM2 
0.6 0.2961.3821.974I

0.1620.1620.7601.084II

15-20

NP
F2-3
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NI = FI  . PI     ,   Capita 

NII  =  FII . PII ,  Capita 
2-9-5-3

3-3
 م[5؛91

QMax.day

/day M3  

(Kday) 

(Qav.doy )
M3/day qfactor 

L/day/factor 

N
Capita 

31976.8 1.226649250106596I
3121.921.22601,016016260II

Zfactor 

Qav.day 2-3

Qav.day = dayM
qN Factor /,

1000
. 3   …… 2-3  

3-3

Qmax.day = Kmax.day . Qav.day ,  M3/day…….3-3 
 
Qmin.day = Kmin.day . Qav.day ,  M3/day 

Kmax.day = 1.1-1.3    اوKmin.day=0.7-0.9 
4-3

4-3
م[.6؛91

M3/day  
T/day 

M3/T 

 

 

 

40 104.0T
40104.0T
630907.0T

...........……… 1-3 
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5-3

5-3
 م[.7؛91
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45lit

25/lit

45
375

300- 400 m3/km2/day
3000-4000 m3/km2/day

6-3
م[8؛6-391

M3 
/day 

M
3 /d

ay

M
3 /k

m
2 /d

ay
 

 

(F
R

oa
d)

 
K

M
2

 

M
3 /d

ay
 

M
3 /k

m
2 /d

ay

(F
R

oa
d)

 

K
M

2
 

976.8 88830000.29688.83000.296I
534.648630000.16248.63000.162I

1511.4 
 م[8؛7-391

Qav.day. 
M3/day 

Qmax.day 
M3/day 

1

5÷10% 

26649 
 

2266.9 

31978.8 
 

31197.88

29313.9 63176.68
2  

 
2601.6 

 
312.92 
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5÷10%
260.16 312.192

2861.76 3434.112
3 

 
88.8 

 
888 

88.8 
 

888 
976.8 976.8 

4  
 

48.6 
486 

48.6 
486 

534.6 534.6 
5 NI

 
 

40 
 

1.19 
 

3.75 

40 
 

1.19 
 

3.75 
44.94 44.94 

6 N II
 

40 
 

1.625
 

2.625 

40 
 

1.625
 

2.625 
 44.25 44.25 

7N III 

 

 
630

 
4.590 
6.375 

 
630

 
4.590 
6.375 

 
 

640.965 
 

 
640.965 

 
 

7-35-3,4-3-,3-36-3

5-38-3
 

7-3 
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 م[3891،93

 جدول د مجموعي مقدار سره مساوي شي. 5-3د جدول مجموعي مقدار باید د  3-8
10-6-3

4-3
Kh.max=   max.  max  
    .………….4-3 
Kh.min=   min.  min 

min  Maxmax=1.2-1.4= 0.4-0.6min

 maxmin  I

5-3

qh.max = Kh.max   24
max.dayQ  

    ….…..5-3

qh.min =  Khmin 24
min.dayQ

II

9-3

88
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45

60-70
30-40
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 114 

 
 

 .م[91؛8-391

11-6-3II
II

23

8-3
10-3

p-I 

p-II 
p-III 
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10-3

 م[96؛91

10-32345

6-3

Vtwr= vreg + vfir, M3 …………………..6-3

M3 M3M3

II

M3M3

6 54321
78.3741-78.34411778.60931700.23520-1
58.581519.7926-1778.60931798.40191-2

338.5379-279.9561778.60931498.65252-3
585.1883-246.6501778.60931531.95853-4
199.0367386.1516-1778.60932164.76094-5
425.1872-226.1503008.32742782.17695-6
754.3028-329.1153510.95753181.84196-7 
683.754870.548-3510.95753581.50597-8 
598.898284.8566- 3510.95753595.81418-9 
185.11194113.7863- 3510.95753924.74389-10 
104.379680.7323- 3510.95753591.689810-11 
90.259114.121- 3510.95753525.078811-12 
6.476783.7824-3008.32743092.109812-13 

55.9173-49.44063008.32742958.886813-14 
-27.865183.7824-3008.32743092.109814-15 
239.8426-267.7073510.95753243.249815-16 

307.06-67.21743510.95753443.740116-17 
223.269483.79060-3008.32743092.11817-18 

72.875150.3944-3008.32743158.721818-19 
-95.3614168.2364-3008.32743176.563819-20 

-1197.0628101.7014-3008.32743110.028820-21 
-165.5432-31.51963008.32742976.807821-22 
199.0294-364.75263008.32742643.7548 22-23 

0.0081199.0375-1778.60931977.6468 23-24 
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6-3

Vreg10-3

Vfar7-3

Vfire  = 
1000

60.10...int.. firefactfirefactex qq  , M3  ………………..7-3

-qex.fact.fire  Li/Sec
qint.fact.fire–Li/Sec

25li/sec
2

22.5 Li/sec

III IV

0.7

8-3

D =  3
55.0
twrv , M ……………………8-3

9-3

H=0.7xD, M …………………….…9-3  
10-3

V= vreg + vfire +v max + v c.l – vst.p.I ,M3 ………………..10-3
10-3

VM3

Vreg–M311-3

Vfire 11-3: 

Vfire = 
1000

60.60..3 ... firefactexqn , M3  ………………..….11-3 

10-311-3
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n
qx.fact.fire Li/sec

V max–

1-9-5-323

Vcl–

6-10%

Vst.p.I2-2-9-5-3

10-3

IV

24
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3-7 
Colculation of total pip length of the system 

1-7-3

III

99-3د  م[96؛91]   
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1

 

2

 

3 

4 

5 

6 

9-3

9-31:5000 



 

 120 

9-3
a . 

b . 

c I. 

d . 

e  

f II 

g . 

h . 

2-7-3
9-3

500-1500

1500

4-6

 3-7-3
9-3

III

……………12-3
12-3


III
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I
I

II
II

9-3

1–I




 
 18

87

2 273
3221






 


ILoom

, m 

2II




 435465
7673

22 






IILoom
, m  

3III

 98109106
7687

22 

 
loomIII

,  m 

4–I




 73
18877665

54433221 2222 






I
, m  

5




 10610998
65768781

2222 

 
II

, m  

6–


IIILoomIIILoomIILoomI

 , m

3-7-4 

II

1

2–

1
2
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3–

1–

2–

3

5-7-3 

L/sec

9-322,21,20,19,18,14,10,5,3,23

12-3l/sec

 م[.12؛12-391
III

II 

q
IIpark.

I 

q
Ipark.

II
 

q
FII

I 

q
FII

NIIIN IINI
II 

q
DII

I 

q
DI

1110987654321

39
24

.7
43

8

----

26
.3

43
7

-

1.
67

01
66

20
0.

89
5

36
95

.8
35

M3/h
10

90
.2

06
6

----

7.
31

76
94

4

-

0.
46

39
35

55
.8

04
16

6

10
26

.6
20

8

l/sec

10-323

13-3
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13-3

م[19؛91

II

654321
-413.78633510.95753924.7438M3/h1
-114.9407975.265971090.2066L/sec2

-413.78653690.95724104.7437M3/h3
-114.94071025.26591140.2066L/sec4 

6-6-3III
III13-3






qqq
q

parkRoodD

F
,  L/sec ………….. 13-3  

I

I

IparkIRoodID

IF

qqq
q






...

.
, L/  Sec 

II

II

IIparkIIRoodIID

IIF

qqq
q






...

.

8-3

Calculation of Consmption quantity fro the Calculated of the System
14-3

qq
Fcons

   .      

M

L

sec ……………… 14-3  

          
9-3 III

14-3 
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1I

sec,. 21.21
Lqq

IFcoms  
    

sec,. 32.32
Lqq

IFcoms  
  

 

sec,. 43.43
Lqq

IFcoms  
  

 

sec,. 54.54
Lqq

IFcoms  
  

sec,. 73.73
Lqq

IFcoms  
 

 
 

sec,.
2

65
.65

Lqq
IFcoms  


  

 

sec,.
2

76
76

Lqq
Fcoms  


  

 

sec,.
2

87
.87

Lqq
IFcoms  


  

 

sec,.
2
18

.18
Lqq

IFcoms  

  

 
II

sec,.
2
81

.81
Lqq

IIFcoms  

  

 
sec,.

2
87

.87
Lqq

IIFcoms  

  

 
sec,.

2
86

.86
Lqq

IIFcoms  

  

 
sec,.

2
65

.65
Lqq

IIFcoms  

  

 
sec,. 98.98

Lqq
IIFcoms  

  
 

sec,. 109.109
Lqq

IIFcoms  
  

 

sec,. 106.106
Lqq

IIFcoms  
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1-8-3

15-3

sec,
2int

Lconsq
q

jo


 ………………………………..15-3 

16-3




cons
IIconsIconsjo

qqqq int
……………..16-3  

 
15-3-9-3

Sec
L

qqq
q consconscons

jo
,

2

(
181812

1int





  

 

Sec
L

qq
q conscons

jo
,

2
2321

2int





  

 

Sec
L

qqq
q consconscons

jo
,

2
873432

3int





  

Sec
L

qq
q conscons

jo
,

2
4543

4int





  

 

Sec
L

qqq
q consconscons

jo
,

2

)(
565654

5int





  

 

Sec
L

qqqqq
q consconsconsconscons

jo
,

2

)()(
65656767610

6int





  

 



 

 126 

Sec
L

qqqqq
q consconsconsconscons

jo
,

2

)()(
7676787873

7int





  

 
 

 
 

Sec
L

qq
q conscons

jo
,

2
91098

9int





  

Sec
L

qq
q conscons

jo
,

2
109106

10int





  

 

2-8-3 
9-3

11-5-3

17- 3 

II

18-3

318.........,
. 


Sec

Lqqqqqq
TWrprparkRoodDpIIstp

 
 

Sec
L

qqqqq
q consconsconsconscons

jo
,

2

)()(
8787818189

8int







0q
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Sec
Lqqq

IIDIDD
,


  

  
 
 

qPr


10-3

 م[16؛10-391

 
 
 
 
 
 

Sec
Lqqq

IIRoodIRoodRood
,




Sec
Lqqq

IIParkIParkpark
,
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10-3

O

              

 

  

3-8-3
9-3

19-3

qqqqq
FireTWrpIIstFire max.

  

 

TWr 

I II II
I 

+ 

No 
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319......
Prmax

 qqqqqqq
FrieparkRoodDFire

 

q
Fire



 م[.17؛11-391

IVVI

14-3
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 م[.18؛14-397

d

mm M 

L/Sec L/Sec 

654321 
500269.14829271.148299101-2

 300128.55698103.556298002-3

 400140.81422115.814226053-4 

 500296.61129271.611299104-5 

 6004254004005-6 

 25099.536499.538962056-7 

 30029.5016529.501654007-8 

 6004254004008-1 

 70052550011158-9 

 15087.2776187.277646059-10 

 700584.61202559.61458111510-6 

 2007.515057.517419107-3 

9-3(Balance Maximum Flow)
1-9-3   

1000 i

0h

hh 0h

Mh 5.0Mh 1Mh 1

Mh 5.1
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В.Г.Лобачева  

 ) М.М.Андрищева ( 

 
1-15-5-3

…………20-3 
sq

h
q






2

L/Sec

Sq

Sq

q

q

a hq

h 

b hq

h 

c 

 
q

q

h
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)()( hhh 

h

0.5M1M

2-9-3

10-3 

1q

2

3

4

5

15-3 

1000iVVI

15-3

1-9-3
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 م[.34؛15-391

 

  (l) 

Km 

 

  (q) 

l/sec 

 

(d)  

mm 

 (v) 

m/sec
 

 1 

km  

0111i 

 

h=1000il  M 
 

Sq=h/q

m/l/sec 

 q=h/2Sq 

l/sec 
   

l/sec 

1           

I 

          

          

        


 
 

        


 
 

          

   h    

II 

          

          

          

        


 
 

        


 
 

   h    

III 

          

          

          

        


 
 

        


 
 

   h    
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12-3

 م[33؛91

3-9-3

11-3

1–

2

3–

4–

5
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16-3

1000iVVI

16-3

1-9-3 

 م[.42؛01  16-3 

 

 

 (
l)

 

K
m

 

 

  

(q) 

l/sec 

 

(d)  

mm 

 

(v) 

m/sec

 

 1 km 

 

0111i 

 

h=1000il  M  

Sq=h/q

m/l/sec 

 

q=h/2Sq 

l/sec 

 

 q=qq  

l/sec 

1           

I 

          

          

        


 
 

        


 
 

          

   h    

II 

          

          

          

        


 
 

        


 
 

   h    

III 

          

          

          

        


 
 

        


 
 

   h    
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 1-8-3

13-3

13-3

 م[33؛91

12-313-315-316-3

17-3

VVI1000i

[م م4-36؛91
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17-3

1000i91م[.42؛ 

18-3St.p.II-99-TWrh

 م[.42؛91

hM 1000i

VM/SecdmmqL/sec  LKM  
 

 
 

7654321 
5.222.611.245700487.6322St.p.II-9 
1.0165.081.12350114.940.29-TWr

h
M 

10
00

i

V
M

/s
ec

d
m

m

q
L/

se
c

 

q
L/

Se
c

 


K
M

  

87654321 
4.4224.861.36500294.032268.8540.911-2
7.5849.481.37300126.432101.2620.82-3
2.9944.951.19400128.557115.69820.6053-4

5.776.351.53500294.354271.4950.914-5
1.964.91.54600422.743399.8840.45-6

1.2836.260.9725088.48788.1300.2056-7
3.7929.481.3730044.93143.3190.47-8
4.1253.71.47700538.305511.5241.1158-9
9.55915.81.215073.97275.7530.6059-10
4.0473.631.42700571.306548.0901.1156-10
5.7426.310.8420011.8969.9270.93-7

1.644.11.4600422.875397.7060.48-1



 

 138 

19-3St.p.II-9h

 م[.42؛91

h
M 

10
00

i

V
M

/S
ec

d
m

mq
L/

se
c

  

L
K

M
  

 
  

7654321 
7.53.751.48700512.632952St.p.II-9 

4-9-3

 

II

II

20-321-3
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20-3-

 م[.49؛91



 

 140 

21-3

م[.49؛91

20-321-3
14-3 
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14-3
1:5001:4500

H
M
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5-9-3
-1II

-a

15-3

21-3

321.......  ZHH TWrhTWr
Zh  

II22-3

322.......min0  ZZhHH rTWrhTWr
H

21-3 22-3

H TWr
M

H hM
h

ZM

Z TWrM
H–IIM

H 0M

H hM

Z rminM

15-3II91م[.41؛ 
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b–16-3

23-3

323....  ZZhHH TWrTWrTWrhTWr
 

II24-3

324................minmin. 
ZhHH rhhp

Z 

II25-3

325........min.max0.max 
ZZhHHH rTWRTWrTWrtr

23-324-325-3

hhII

M

hTWrM

h TWr .maxII

M91م م[.40-44؛ 

16-3II91م[.44؛ 
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1 -1

8-10

14-18

166-8

 م[.918؛22-393

20 1918161412

5321.51½

  .م[918؛93

 
 
 
 
 
 
 
 
 
 
 
 

                                                 
1 Service Reservoir   
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10-3  
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9 

 

1 

 

3  

4  

5  

6  

7 

 

8  

1  

92 1500m 

99  

91  

93 928

 

94 96

 



…
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Nature of water Quality , Method of  lts purification and 
purification in frostructiures deing ) 

1-4

 
 

 



…
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2-4

Information about New and Emerging

م[674؛1



…
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2000

م[11؛1-42

10  0.84 0.3

1 4.87 3

0.1 3.3833

0.01 33.8230

0.0001 3.86.3

0.00001  0.76.3 

0.000001  76.3 

1-4



…
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0.5

5
1

210-30

1-4

1-4
 م م[.11-16؛2

 .م[95؛14 1-4

                                                 
1 Coagulation   
2 Flo culation   



…

 

 
 

151 

2-4

2-4[11]59

2-4

1–

2–

3–

41. 

5–.

6–.

7

8–C.W.R

9

1-2-4

2-4

:

 م[.95؛14 2-4

                                                 
1 Conditioning   



…
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1 

2

3

4

5

6

2-2-4

 م[41؛14 3-4
 
 
 
 



…
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3-4

1

2

3–

4–.

5–

6–

7.

8

91.

10–

11–. 

12–

13

3-2-4 

1–
I  

II  

III  

2–
I  

II  

III PH 

                                                 
1  Chlorinator   



…
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IV  

V Albuaminoid 

 

VI  

VII  

3–
I B 

II  

III  

4-2-4

5-2-4

1

2–

1

2

6-2-4

1–

2–



…
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3–

4–

5

2–

7-2-4

1–

2–

1

24

 30-36



…
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2

75%

 
 
 

 م[.46؛4-414

4-4

1–

2

3–

4–

 م م[ 95-46؛14.–5

 



…

 

 
 

157 

3-4 
princpal  of  physical and chemical prosses employed in water treatment 

1  

2  

6  

 م[15؛2

 
 
 
 
 



…
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4-4

(Demond for Quality of Capable water ) 

3-4:

 م[.166؛5

Antimny -------------------0.006                    Mercury                                  0.002 
Arsenic ---------------------0.01                     Nickel                                     0.1 
Barium ---------------------2                          Nititrate (as N )                       10 
Beryllium ------------------0.004                   Nitrite (as N )                         1 
Cadmium -------------------0.005                  Nitrate + Nitrite  ( as N )        10 
Chormium ------------------0.1                     Selenium                                  0.05 
Capper -----------------------TTa                  Thallium                                  0.002   
Cyanide ---------------------0.2 
Flurideb  --------------------4 
Lead -------------------------TTa 
Abestos ---------------------7 million fiber / liter  ( 10ger then 10 µ m ) 
Benzene                               0.005            thyl benzen                      0.7 
Carbon  tetra chloride         0.005             mono chlorobenzen         0.1 
Chlorobenzene                    0.1                Styrene                             0.1 
Dichlormethane                  0.005             tetrachloroetheline           0.005 
P- dechlorobenzene            0.0075           toluene                             1 
o- Dichloro benzene           0.6                 1.2.4- trichlorobenzene    0.07 
½- dichloro methane           0.005            1.1.1-trichloroethane        0.2 
1.1- dichlorometaylene       0.007            1.1,2- trichloroethane       0.005  
Cis -1.2- Dichloroethylene 0.07              trichloroehylene                0.05 
Trons-1.2- dichloroethylene 0.1              viny chloride                     0.002 
1.2- Dichloropropan           0.005            xylenens ( total)                

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



…
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Acrylamide                          TTa               ethylene dibromide              0.00005 
Alachlor                               0.002            Glyghosate                             0.7 
Aldcarb                                0.003            Hetachlor                               0.0004 
Aldicarb Sulfone                 0.002             Heptachlor     epoxide          0.0002 
Aldicarb Sulfoxide              0.004             Hexa chlorobinzine              0.001 
Atrazine                               0.003            Hexa Chloro cy clopen taden 0.05 
Carbafuran                           0.04              Lindane                                  0.002 
Cholordane                          0.002            Mthozychior                           0.04 
Dalapan                                0.2               Oxlamyl ( vydote)                  0.2 
Di(2- ethylchexyl) adipate   0.4               PA HS ( benzo [a] pyrene)     0.0002 
Dibrochlorprpane                 0.0002         petachloro penol                     0.001 
Diethylhexyal  phthalate      0.006           Picloram                                 0.5 
Dinosel                                 0.007           poly chlorinated byphemylis  0.0005 
Dquat                                    0.02             Simazine                                 0.004 
Endothall                              0.1               Toxa phene                             0.003 
Endrin                                   0.002           2.3.7.8- TCDD (Dioxin)    0.00000000 
                                                                                                                  3x10-8 
Epi chloro hydrin                TTa                           2.4-D                                     0.07 
2,4,5 – TP(Silvex)                0.05 

 

  



…
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Total Trchalometahones                 0.080     Five  haloacetic  aicds            
0.060 

Radium      226 +Radium   228         5PCI/L     Beta paritcleon photan 
                                                                              radio activit y    4 mrem/yr 
Grass Alpha  particle activity         15 PCI/L             Uronium         3µg/L 

4-4

 م[.164؛5

mg/L 

1.2 
1.1 
1.0 
0.9 
0.8 
0.7 
 

96.7 
53-8-58.3 
58.4-63.8 
63.9-70.6 
70.7-79.2 
79.3-90.5

 

 م[.165؛5-45 

0.05-0.2mg/L 
250 mg/L 
15 Color units  
1.0 mg /L 
noncorrosive  
2 mg/L 
0.5 mg /L  
0.3 mg /L 
0.5 mg /L  
3 chreshold oder numabers  
6.5-8.5 
0.1mg/L 
250 mg /L 
500 mg /L 
5  mg /L 

Almunium 
Chloride 
Color 
Copper 
Corrsivity 
Fluride 
Foaming  agents 
Iron 
Manganese 
Oder 
PH 
Silver 
Sulfate 
Total Dissolved Solids 
Zinc

جدول ادامه: 6-6د   



…
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5-4

Fundamental works  of infrstructures of water supply purification and 

purification prcess. 

1–

2–

3–

4

1000mg/L



…
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1 

 
 

                                                 
1 Disinfection  



…
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6-4

Basic Diagrams of water  supply  purification  in frastreucture

I

I

II5-4
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 م[216؛6-417
 

M3/daly

mg/l 
4321 

300 5050

  5030

30002500

30002500 

30002500 

2500

150150

150 150

150 2500

1000 15050

30000 150700

30000 501000 
150 150



…
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 م[.219؛17 5-4
5-4 

1  

2  

6  

6  

9  

4  

7  

8  

5  

11  

11  

12  

16  



…
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16 1 

19  

14  

17  

18  

15 2 

21  

21  

22  

26  

26  

29  

24  

27  

1-5-47431II

CИП-II-31-74

5-4

I5

                                                 
1  Haidrosecklon  
2 Vacum Banker   



…
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432

8

78

15

174

 م م[212-219؛17
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     4-7
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1  

2  

6  

6  

9  

4 

 

7  

8  

5  

11  

11  

12  

16 

 

16  
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(Coaglation and its defendant  infrastructure) 
1-5     
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2-5PURPSE:

1

2

40 P.P.M

 

 
 

                                                 
1 Clay Cilt  
2 Coagolant   
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3-5(Praincip of coagulation)

1–1

2

4-52(Flocculation)

2

1–

10-25 P.P.M

                                                 
1 Floc Farmatiom   
2 Floc 
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2–1

3

30-60 

4–PH
PHPH

PH

5

3-4

5-5(Usual Coahgulation)

1–2 

2–3

3–4

45

                                                 
1 Feeding  
2 Almunium Sulphate  
3 Chlorinated copperas  
4 Ferrous Sulphate and lime   
5 Magnesium Carbonate  
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5–1

6–2

1Al2(So4)3 , 18H2O

3

1–

2

3–

4–

5–

6–

7–

Al2(So4)3 , 18H2O  +3Ca (  HCO8)2  
= 2Al (OH)2 +3CaSO4+18H2O+6CO2……….1-5  

–

                                                 
1 Polyelectrolytes .  
2 Sodium almuniate  
3 Floakes  
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Al2(So4)3 , 18H2O  +3Ca ( OH)2 = 2Al (OH)3 +3Ca+H2O…………………2-5

PH6.50 8.50

530

14

I 

 

II PH

 

2

6Fe SO4 , 7 H2O +3Cl2= 2Fe2(SO4)3 +FeCl3 +42H2O…….3-5 
12

Fe2(SO4)3+3Ca(OH)2= 3CaSO2 + 2Fe (OH )3 ……..4-5 
 
2Fe Cl3+3Ca(OH)2 = 3CaCl2+2Fe(OH) 3……….. 5-5 

 
3PH4-7

9PH3.56.58.50

                                                 
1 Fe2 (So4)3 
2 FeCl3 
3 Fe(OH)3 
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3
:

FeSO4 , 7H2O+Ca(OH)2= Fe (OH)2+CaSO4+7H2O…………6-5
1

:

 
4Fe(OH)2 +O2 = 4Fe (OH)3 …………7-5 

 
PH8.50

4–

MgCo3 + Ca(OH)2 = Mg(OH)2+Ca CO3…………8-5 
23

I 
 

Mg (OH)2 + CO2= MgCO3+H2O………..9-5

8-100

II 
 

                                                 
1 Fe(OH)2 
2 Mg(OH)2 
3 Ca CO3 
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III 
 

5- 1

I  

II  

III  

I N2 

II 9723 

III 9904 

IV 9805 

V 9826 

VI 10NP7 

VII 8 

                                                 
1 Po.ly electroytes .  
2 Flocal  N 
3 Magni Floc 972 
4 Magni Floc 990 
5 Mogul  980 
6 Mogul  982 
7  Separam NP 10 
8 Wiprofloc  
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6–Na2 Al2O4

Na2 Al 2 O4 + Ca(HCO3)2= Ca Al2O4 +Na2CO3+CO2+H2O…..10-5 
 
Na2 Al2 O4 + Ca Cl2 = Ca Al2 O4 + 2 Na Cl ………………..11-5 
 
Na2 Al2 O4 + Ca SO4 = Ca Al2 O4 + Na2 SO4 ……………….12-5 
 

PH6-8.50

149

 CO2
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Al2 (So4)3 ,     18H2O+ 3 Ca(HCO3)2= 2 Al(OH)3 
 + 3 Ca So4 + 18H2O+ 6Co2……………13-5 
 
Wt    = ( 2x26.97)+(3x32.066)+(36x1.008)+(30x16) 
 

    = (53.94+96.198+36.288+480)=666.426  666 
Wt   = (1x12.01)+(2x16)= 44.0144 

mg666x44mgmg14

     Co2  mg
xx 55.5

666
44614

     Co2  = 

10 mg/lit9

 
Fe So4 ,  7 H2O  + Ca (OH)2 = Fe (OH)2 + Ca SO4 + 7 H2O……14-5 
 
Ca (OH)2 = Ca O + H2O+ H2O…………………………….……15-5 

FeSO4,  7 H2OWt

   =  ( 1x55.85)+ (1x32.066)+ (11x16)+(14x1.008) 
   = 278.028278 

  = ( 40.08+16)=56.08    56Ca O

  = 6

6

10
10910 xx   = 90 kg  

278 kg56 kg

 
                                     = kg

x 13.18
278

9056
  90
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6-5Feeding the Coagulants  

1

1 

2  

3  

4  

12

1-52-5

1-5

1-52-5

 2-5

3

                                                 
1 Hygro scopic 
2 Efflorescent.  
3 Ventouri dvice   
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 م[181؛1-511

 

 م[.181؛2-511
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1-52-5

1–

2–

3–

4–

5

6

7

8–

 
2–

3-54-53-5
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م[111؛3-511

3-5

1 

2  

3  

4  

1  

6  

7  

8  

1  

11  

11 1 

4-5

                                                 
1 Chomber   
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 م[111؛4-511

4-5

11

2

3

4

5

6

7

8

9

10–

11

12

                                                 
1 Fulcrum  
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7-5Mexing Divices 

1  

2  

3  

4  

1  

6  

 
1 

2 

 

3 

 

4 

5-5
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-5

 

1- 

2-  

 م[112؛5-511

5-5

1 

2  

3  
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4  

1  

6  

 م[113؛6-511

2-6-5

1 

2  

3  

6-5

6-5

4.50

7-5
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7-5

 م[114؛7-511

7-5

1 
2  

3  

        

15-45cm/sec 

50

20-50

6–

8-5



 

 
 

189 

 م[114؛8-511

8-5

1

2

3

4

5–

6

7

8
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9-5

2-3

1540

 م[.111؛9-511

9-5

1  

2  

3  

4  

1  

6  

7  
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8-5Jortest 

5001000

 م[116؛10-511

10-5

1  

2  

3  

4  

1  

10-5
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530-40

9

3

6

10
109x39000M


24

9000375 3M

1.50

562.50M3=1.50x375=

4

TxQ=(c)

Q
h

M 3

50.562

T4

QT
32250450.562 Mxc   

4

 5.562
4

2250
     M2 

1000
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  = 50.562
1000

105.562 3


x   M2

25x12

 
  = 600)1225(2 x   M2 

1 50 cm

2 1M 

3 1:50 

   = 5.4
50
2514     M  

 =  
T

L   
min

42.10
604
10025 cm

x

x
  

L–

T–

  = 25.250.42
1 x   M

20

  = 50.18720
60

562
x    M3 

   = ,75.9350.1872
1 x   M3  

   =  12    M
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  =  75.347.3
25.212

75.93


x
     M 

 
2-7-5

 م[117؛11 11-5

11-5

1  

2  

3  

4  

1  

6  

7 150 

 م م[117-113؛11 8

1-5
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م[.66؛1-516

gm/lit PH

0.05-0.085 

0.034-0.34 

0.085-0.51 

0.085-0.51 

0.05-0.51

5.5-8.0 
 
- 

 
5.5-11.0 

 
5.5-11.0 

 
8.5-11.0 
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 9-5
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پوښتنې:    
1  

2  

3  

4 

 

1  

6  

7  

8  

1  

11  

11  21
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(Sediamentation Structures desing for sedimenting of dissolved  
Material in water ) 

1-6    
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2-6
(Rule of Sedmention of  materials in water (preseptation ) )

10

G–



J–

G-    = J ……………………………1-6 
 

 
G= ()( 0  W 62.....)0  wg  
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γρ

00WФ

Ф

Ф  = 63........................ 22
0 du

  


 ud.Re 

u

d

µ

64.......................)( 0 
dt

du
wJ   

JФG1-6

65......)(.)( 0
22

00 
dt

du
wdugw   

0
dt

du

66............)()( 2
0

022
00 




d

gw
udugw






d

67........................6
2

 dw  
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u= 68................
6

).(

0

0 


gd


  

Re1-1-6

du....3 

69..........................
Re
3

.
..3








ud


  



u= 




18
)( 0g . d……………………….01-6 

8-1-6

)1(Re

1-6Re(Re)f

oxRe



u 
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1-6Re01م[.222؛ 

3-6Dicreate proticle setting theory

P

2-6

 م[.222؛2-601
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AT

1-2-6

tag
dt

dp

t

h
u

tagA

P0-tA

t

h
u  tagtp 112 PPP 

PA

t

1–
2

3
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4-6

Horizontal Sedimentaition 
3-6

3-61

2

 م[.222؛3-601

XY4-6

611............................... 
v

u

dx

dy 
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u

v

:

cuxyv  
CX=0y=h

0)(  vyhux

uv

11ba x=0h

y=0l
u

hv


h=HH

612..........................  H
u

v
L

u

 v

 م[.222؛4-601
 

v4-6oB
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 uu0u

)( 





u

u

613.......................... 
u

vH
L   

614....................100.
max

0max 



C

CC
p 

 
Cmax

mg/L

C0

mg/L

Cmax

615.................25.0.Cmax  BCDKM K

M

mg/L

K

K=1

) 342 )(SoAl  (K=0.553FeClK=0.8

DKmg/L

C–

D

mg/L

C0

L
mg

C 1280 
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616...........................0 
t
hu

h–

t–

1-6

 م[.222؛1-601

0u 

0.35-0.4 C=50 mg/L 

0.45-0.50150 mg/LC=50-

 
0.50- 0.6LmgC /150

 
0.12-15

)( 





u

u

v


30
v



30
v

u

u



 

13-6

KuvKuu
H

Lvv avav  ).1(


K 
x

L10-252-6
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2-6K
H

L01م[222؛ 

25201510 
H

L

13.512107.5K

H2.5-3.5M

617................. 
u

HBv
LBF

  

u

Q
F

v

Q
HB  

618...............................
)(


VH

Q
B

6M

619.................................... 
B

F
L

Q

:

620.................................
1000

)( 0
. 




b

TCCQ
W av

HZ
 

T–

Q

Cav–

C0–

b–24

3-6C
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3-624

C01م[.222؛ 
1000-2500400-1000100-400<100 C

 mg/L

34-4127-3524-308-10 b

mg/L

30000 M3

5-6

 م[.222؛5-601

6-6
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 م[.222؛01  6-6

6-6

1–

2

3

4

5

5-6 Vertical  Sedimentation 

3
2

6
8

41
5
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87

7-601222 

7-6

0 
2  

2  
2  
2  

2  
1  

8  
vu

uvu>v

u=vvmm0.5-0.6mg/L

    
V

Q


 

Q–
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H

4-5MD/H1.5M

4M

 

50-607-6

Wz.HT

3000M3

6-6Cercular Sedimentation
D/HX

D/H

D/H>3.5

8-6

1
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5

3

2

4

621..................................
6.3

 F
u

Q
F

p



F–M2




p

p

u

u

pusec/mm

0
0

2
r

rR
rav 




R–
r0–


QM3/h
f–

560h
1.52.5H=h+i.R

0.04

8-601228221 
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م[228؛8-601
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 7-6

 

42
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0  

2  
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2  
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1  
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2  
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Separatin of suspended particles and olorless of water 

71
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2-7

Color Removal Structures  Working principales 

1-7

III- III2

KQ

II-II

h13

1-1h0

1-KQ
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1-KQ

h2

1-7 

 م[.042؛1-771

1-7

7 

0  

3  

4  
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3-7 

Tepes of Color Removal Structure

a–

b–

c–

d–

60

2-7

41

89
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 قطع

63

1-KQ

27

8

95

 

 م[.040؛2-771

3-7a3-7b

1

67
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4

5

2

3

 م[.040؛3-771

4-7

N.E.Colatof BHИИΓC

14

2

3

(5)
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6

1098

11

7

6

 

 م[.043؛4-771

5-7ЦHИИ-3

E.F.korgaef
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4

1

6

7

8912

10

52

3

11

5-7ЦHИИ-371م[.043؛ 
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6-7

 

3

 م[.043؛6-771
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6-7

7  

0  

3  

4  

5  

6  

1  

8  

9  

72  

4-7

Claculation of Color Removeal Sturctuer 

E.F.korgaef E.N.Tetarken

CHИП-II-31-74
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1-7

1-3-7KV0

[10]246

K

V0mm/sec

mg/L
0.65-0.6 
0.8-0.75 
0.75-0.7 
0.7-0.65 
0.65-0.6 

 

0.6-0.7 
0.-0.8 
0.8-1 
1-1.1 

1.1-1.2 

0.4-0.5 
0.5-0.6 
0.6-0.8 
0.8-1 
1-1.2 

20 
20-100 
100-400 
400-1000 
1000-2500 

 

Q

Q)KQ((1-K) Q

KQ(1-K)Q 

K1-7

V
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V0KVV 0QK

V01-7

71..................................
0

0 
v

KQ


V0

2-7

72............................)1(
0

. 



V

QK
yo

0yo.

3-7

73..................................0  yo 

100-150 M2h12-2.5M

h1I-I

1-7

2mm/sec

 h00.5-1Mh21.5-2M

h1 h2

4-7

74....................................210  hhhHocB 
Q1-K

10-15mm/sec

40-60mm/sec

h31.5-1.7M
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5-7 

75............................
1000

)( 0max
. 


 T

CCQ
W

cp

yz


 

5-7

Cmaxmg/L

C0

mg/L

T6-12

cpg/L2-7

50-60o

 م[.048؛2-771

g/Lkg/m3

T

mg/L 12 86

9.5 
27.0 
31.0 
38.0 

8.5 
25.0 
29.0 
36.0

8 
24 
27 
37

100
100-400 
400-1000 

>1000
 م م[.042-048؛71
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5-7

Air Striping  and Aeration 

7 

SH2

CO2

0 

  

  

 

 

  

  17-7

 

                                                 
1Spry Aeration  
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 م[.075؛7-70

7-7

7  

0  

3  

4  

5  

6  

2.5-4cm

18-36 lit

0.68

0.03-0.09M2
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0.055M2/M3/h25M3

3.5x3.5M9

 1

1.2-3M4-6

 

 CO23060 

8-7

 م[.076؛8-70

8-7

7 
0  

1-water fal Aeration 
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3 1 

4 2 

 

15

8-303-4

 

0.4-1.2  lit100 m3/h

0.3-1.3 kw

3-4 M3-9M

2

                                                 
1 Weirs  
2 Inter Mediat Chenals  
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7  

0  

3  

4  

7 mg6-7 

76................................4)(2
2
1)(2 2322

2
3  COOHFeOHOHCoFe 

7mg18

7mg

15-603-7

10 mg15,30,60
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3-7PH2م[.079؛

PPM
60 min 30 min 15 min

PPm
(PH)

7.5 
4.0 
3.5 
2.5 
0.3 
0.1 

<0.1 
<0.1 
<0.1 
<0.1 

- 
4.6 
4.0 
3.5 
1.8 
0.2 
0.1 

<0.1 
<0.1 
<0.1

9.0 
5.5 
5.0 
4.4 
2.8 
0.7 
0.2 
0.1 
0.1 

<0.1

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0

5.0 
5.5 
5.95 
6.15 
6.5 
6.65 
6.8 
7.0 
7.45 
8.05

152

  77..................)(2)()(2 3
2

32
2

3  CLMgOHFeHCoMgClHCOFe Ca

Na

ea

Na 

1.6

 

78............22)( 32
2

3  HNaCoFeRNaRHCoFe  
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7 mg

PH

4-7PH

10 mg

4-7PH100م[.007؛

PPM 

60 min 30 min 15 minppmPH 

10.0 
9.0 
7.5 
3.2 
0.9 
0.6 

<0.02

- 
-. 

8.0 
5.0 
1.3 
0.7 

<0.02

- 
- 

8.5 
7.5 
3.0 
0.9 

<0.02

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0

8.5 
9.0 
9.3 
9.5 
9.7 
9.95 
10.3

 



 

 
 

 237 

5-7

4

9-7

79............................
18000

)()( 



NDQ

GPHNaF  

9-7

NaF4

Q

D–5-7

N

18000418000

10-7

=Q(D-N)x0.000019………10-7NaF 

م[.000؛5-70

1.2
1.1 
1.0 
0.9 
0.3 
0.7 
 

10-12 
12-14.6 

14.7-17.6 
17.7-21.4 
21.5-26.2 
26.3-32.5 

100

 م م[.074-000؛0
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 6-7

ᶙнᴎᴎ-3

(k)    
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1  

8  

9  
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77  
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75 2.5-4cm 

76  
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(Stricture for Filter ration of water) 

(Basic Rules of filtering) 
8     1

1829

15-20%99%98

99-100%
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2-8Thory of Filtration 

11

22

33

15-20 %

                                                 
1 Mchanical Straining  
2 Sedimentation  
3 Absorption  
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41

52

1-2-8–:

1 

245

2 

10

1-8 

                                                 
1 Biological Activity  
2 Electrolical  Action  
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 م[.74؛1-811

MMMMMM
5.40 0.410.400.350.300.201
0.65 0.550.550.450.450.3510
1.100.850.900.700.750.5060
2.001.451.801.201.500.9099

3–

0.30.55

1.3-1.5

460 cm90

5

a 0.250.3mm1.75

 

b 0.330.5 mm

1.6 

2-2-8

I

II–

5-6
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1  

2  

3  

4  

0  

2-8

 م[.70؛2-811

 3-8Clossifcation of filtrers 

1 

2  

1 

a –100-180 

b 24-36

 

 

mmmm

2.4-4.75 5-81
4.75-12.755-82
12.75-19.007-133
19.00-38.007-134
38.00-63.0013-205
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2

1

4-8

Slow filters 

1829

19

1-4-8

1

2–50 PPM98-99

3

2-4-8

1

2–

3–

4–

5

6

                                                 
1 head 
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3-4-8

1–hM
l

2100-180

2––0.2 HT

3–90cm30cm

4–0.25- 0.35mm

5–1.75

6–20-60 daily 

7––0.5

4-4-8
2000-4000M2

600-900mm

300mm0.35mm

1.75

 م[.71؛1-811

1-8

1  

2  

3  
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4  

0  

1  

7  

8  

9  

15  

11  

12  

13  

14  

10  

11  

17  

150mm0.25mm

12

4.7-72mm

                                                 
1 Quartz   
2 Quartzite   
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3- 6M

1

5-4-8

                                                 
1 Chamber   
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م[77؛2-811

2-8

1  

2  

3  

4  

0  

1  

7  

8  
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3-7

0.6M 

22.768

20000

90

d
ML

d
LxxDemanondMax 24.320000908.1. 

Assuming the rate of filtration = 45 
ha

d

Ml 

 

Weget area of filter bed= 
45

1024.3.
45
24.3 4x

ah    sqm= 750 sqm. 

Area  of each unit = mmxsaysqm 2515.560
2

750
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5-8Fast filters
1-5-8      

30

2-5-8

1–

2–

3–
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4–

 م[79؛3-811 

3-8

1

2

3

4–

5

6–

7–

3-5-8  

1–
day

ha

ML1200-225
mtM

Lit
2

100

2 ).
150

1..
250
1( AHtoAH  

3
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a –600-750mm 

b –450-600mm 

40.450.8mm 

0–0.3M2.1M 

1–24-60 h 

7––%1-4 

4-5-8    

a 

 

1.251.33M3x5M

6x8M 

2.93M

b 60-75cm

95%
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c –  

1  

2  

25mm5mm

45-60cm

d – 

1  

2  

5-5-8     

a – 

b – 

c – 

d – 

e – 
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 م[.81؛11 84-

4-8

1 50cmCL 

2 8mm 

3  

4  

0 CL 

 
 
 

م[81؛5-811
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5-8

1 1 

2  

3  

4  

0  

1  

7  

8  

50cm7.5-10cm

6-12mm

3060

10-

15cm

0.2-0.3%

4-8

                                                 
1 strainers 
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6-8

 م[.82؛6-811

6-8

1
2

3

 م[.82؛4-5-4-811
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R.c.c

7-8

  
 
 
 
 
 
 

 
 

 
 م[.73؛8-811

8-8

1 

2  

3  

4  
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6-5-8

5-22 cm

2- 2.5 M

 

 م[.83؛9-811
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      9-8 

1  

2  

3  

4  

0  

1  

7  

8  

9  

15  

11  

12  

13  

12345

9-8

1  

2 1

 

3 2
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6-8wash fo fast filters 

9-8

1 1  

2 3

23

 

3 54 

1 

24

50%

24

7-8

Fransportration of washed materals of filtrs ( Ho to Run filter to wast) 

23 5 1 4  

4

                                                 
1 Drains  
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24 

1-7-8

10-15cm

 

 
 م[.80؛10-811

10-8 

1  

2  
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3  

4  

0  

1  

7  

8  

1-8M

d
ML27.2

12
ha

d

ML1123

ML
12
27.2



sqmsqmx
x

x 40.4010
112312

2427.2 4 hectare
x

x

112512
2427.2



sqm2.20
2
40.40



23

20243%

3%0.606 sqm20.2 Sqm

mmxsqm 5.30.6806.20606.02.20 
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7x6M11م م[73-81؛ 

8-8 

Filter materials of fast filters 

d3 = 0.7-0.8mm

0.7Md=0.9mm

1.2-1.3Md=1.1-1.2mm

1.8-2m

40-50cm
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0.5-1.2mm

40-50cm0.8-1.8mm

2-2.5

9-10M/h

 م م[.208-209؛3-817

3-8

 م[.209؛17

mmmm

50-100 
100-150 
100-150 

100mm

2-5 
5-10 
10-20 
20-40

1 
2 
3 
4 
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9-8 

ressure filters
1

40-240cm2M2-2.5M

2.5M

day
sqmLit250100 

1  

2  

1 

 

2 

 

3  

                                                 
1 Cylindrical vessel  
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 م[87؛1-8-811
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11-8

1  

2  

3  

4  

0  

1  

7  

8  

9  

15  

11  

12  

13  

14  

10  

11  

17  

1  

2  

3  

4 
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م[.88؛4-811

1 100-200 L/h/M2 300-60L /h/M2 

2 30x6M200-500M28x10M(6x8M)

40-80M2

3 90-105 cm30 cm45cm75cm

4 Cu=1.750.25-0.35 Cu=1.60.8-0.45mm

0 

1 C.L

7 9cm- 1.2M0.3-1.2M

8 20-6024-60

9 

15 

11 0.2-0.6%1-1.4%

12 

13 

14 

10 

11 
50ppm

17 

18 

19 
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4-8

25 

21 

22 30x60M6x8M8x10M

30

135







dayh

Lit
ead

1.5

30000x135x1.5=6075000

35

22 7.1735100
35000000
6075000

Mx   

 
3

M260030x20M

 م م[.81-89؛411

10-8

Micro Filter

12-8
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12

1/334

8

5

6

7

1.5-3M

1-1.4M
2M

Sec

Lit25

1-3%

I

 م[.271؛12-817
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12-8

1 

2  

3  

4  

0  

1  

7  

8  

 م[278؛17
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11-8
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1  

2  

3  

4  

0  

1  

7  

8  

9  

15  

11    
       

   

15

    

       
   ⁄

  
⁄   

12  

13 

14  

10 
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(Water Softeining) 
9   1

 
 
 
 
 

 



 
 

 

 276 

2-9Genral 

3-9Necssity of water Softning 

1

1ppm25ppm

1ppm4x104 1.0Kg

2

3

4 

5 

م[.891؛7
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)( 3115 CooNaHC

………1-9  NaOH 
OH2 

5-85

8

 

 

+ + = …………2-9 
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8  

2  

3 

 

4  

5 

 

6  

7  

 

8 

2 

 م م[247-241؛85

17

50-69

1982-1989

 

 Magnixum and drinking water and death from acute maycardial  information  http : //  aje 
  .  oxfordjornals . org kgi / conten/ obstract/ 143 /5/ 456.  

 

Hard water hardness coalcium magnesium water coworion Mineral scale , http 
:  //www.water –veserch.net/hardness.htm .  
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1-9

Hard water hard ness calcium  magnesium water corrosion mineral  scals, http: // 
www.water- research . net/hardness.htm .  

PPM

8 0-17.1 0-1

2 17.1-60 1-3.5

3 60-1203.5-7.0

4 120-1807.0-10.5

5 18010.5

 

 

Hardness and drinking water, http: //www.google.de/search?hl= de & 9 = harness+ 
n+drinking +water & meta= 

 

4-9

(Typs of hardness)

1

2

non - corbonate

 م[.249؛85

1

a 

b 

http://www.water-/
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-a 

93..........................)( 22323   OHCOMgCOHCOMg جوش  

93..............................)( 22323   OHCOCaCOHCOCa  جوش
 

-b

 

 
Mg(HCO3)2+Ca(OH)2   Ca (HCO3)2  +Mg(OH)2 …..5-9 

96...................22)()3( 2322  OHCaCooHCoHCOCa  

2

8  

2  

3  
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1-4-9

1

97........)()()()( 223223  OHMgHCOCaOHCaHCOMg 

98.............................2)()( 232223  oHCaCoOHCaHCOCa

99..........................)()( 3223  CaCooHMgoHCaMgCo 
910................................)()( 424  CaSOOHMgOHCaMgSo 
911.......................................423324  SoNaCaCoCoNaCaSo 

912...............................)()( 2222  CaClOHMgOHCaMgCl

     713..........................................23322  NaClCaCOCONaCal 
     

8 

 

2 

 

3 

 

2

                                                 
1 ash 
2 Soda- ash 
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م[899؛1-97

1-9

8  

2  

3  

4  

5  

6  

7  

1  

9  

81  

3

4
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 م[211؛2-97

2-9

8  

2 1 

3  

4  

5 

8 

2 

 

3 PH 

4  

                                                 
1 Excisior  
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5  

6  

8 

 

2 

 

3  

4 50mg/lit

 م م[891-211؛7

2-4-9 

Ca2+Mg2+Na+

-H+)(–H-

Na2So4Na Cl(H2So4)HClCa2+Mg2+
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OH-

 . م[79؛4

Hard water . hardness calcium magnesium water corrioron scale, http: 
 // www.awater research net/hardness,htm. 

9-4-31

R

a  

   

914.............
2)(

2

)(

42

3

2

42

32

3

4

23

4

23


















































































NaCl

SoNa

NaHCo

NaCl

SoNa

NaHCO

R

Mg

Mg

Mg

Ca

Ca

Ca

MgCL

MgSo

HCOMg

CaCL

CaSO

HCOCa

 RNo2  

 
b  

 

                                                 
1 Zeolite  

http://www.awater/
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915......22 













Mg

Ca
RNaNaClR

Mg

Ca 

3-9

 م[218؛3-97

3-9

8  

2  

3  

4  

5  

6  
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2min

300
M

Lit

 م م[.211-218؛7

4-4-9

7000 gr9000 gr

1850

1906

1

2

                                                 
1 Permutite  
2 Zeolite permutite   
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0.25mm0.5mm

2SiO2Al2O3Na2O

Alumina              22 %  
Silica                   46% 
Sodim oxid        130.6 % 
Water                 18.40$ 
Total                   100%  

35000gr41000gr

3322232322 22)(2 NaHCOCaOOAlSiOHCOCaONaOAlSiO   

NaClCaOOAlSiOCaCLONaOAlSiO 222 32222322 

22322322 222 CaClONaOAlSiONaClCaOOAlSiO  
22322322 222 MgClONaOAlSiONaClMgOOAlSiO  

8-10h

1

750mm-1800mm

4232242322 22 SONaCaOOAlSiOCaSOONaOAlSiO 
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750mm

6000 lit

2
8  

2  

3  

4 

 

5 

 

6  

7  

1  

3

8 

 

2 

 

3 
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4 

 م[.م 255-251؛85

 م[251؛2-985 

1 

2 

3 500mg/lit

4 800mg/lit

5 PHPHPH
6 

7 

8 

9 

10 

11 

12 

5-4-9
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a  

916............

2

2
22
22

2
)(

)(

42

22

22

2

2
2

4

2

3

23

23










































































HCL

SOH

HCL

COOH

COOH

R

Na

Mg

Ca

Na

Mg

Ca

RH

NaCl

MgSO

CaCL

NaHCO

HCOMg

HCOCa

 

b  

917..................................4

2

242

2




























SO

Na

Mg

Ca

RHSOHR

Na

Mg

Ca

H2R

918...............................  HOHRCLHClROH  
 

919....................22 4242  HOHSORSOHROH  

920........222 22232  OHCoNaClROHOZHCONaRCL  

921.......22 224223242  OHCOSONaROHOHCONaSOR
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 م[.213؛3-97

gr/m2

8 10-24 

2 
a  

b  

c 

14-20 
25-30 
50-60 

3 5-6 

4 15-20 

6-4-9

1

2

3

4

5

6

7

9 

5-9Design of water Softening plant 

8 =450m/LitCaCo3

2 =25000lit/h 

3 =50mg/lit CaCo3 

4 =10kg of hordness/M3 
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5 1=45kg/M3

8

 

=25000x8=2x105 lit8

45050400

%9.88100
450
400

 x 

88.9%11.1

50mg/lit 

100

 

 kg
x

xx 80
10001000

1004508.177
  

 38
10
80

M  

 
61.6M3

1M21.6M5

55

7NaCl10%

  345
M

kg


    kgkgx 360844     

10%   36.3
10

100360
M

x
  

                                                 
1 Resin  

353 8.17710778.1102
100

9.88
Mlitxlitxx 
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1.8M3

1M

   8.1B  MM 35.13416.1  
15cm1.35x1.35.x1.15M

`
7

  

 =        
                       

 

Min
M

MxMlitMlit
xx 2

3322 1067.84min//67.84min//
6015

25400    

1.6M

  )(
)1(

min1889min
1067.84

6.1
3 ok

کافي
utes

uts
x




 
 

م م[212-214؛7  
 

6-9
(By Azmoses method by membranes)

1-6-9    1

2

10-2mm

                                                 
1 Membranes Filtration  
2 Sop histicated  

 

 

25400    

5x8 

Lit/M2/h = 

h
lit25400  
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mm10-7

2-6-9

0.05m 5

100-400 K pa 

75-80%

4-9

 م[.415؛4-91
 

4-9

8  
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2  

3  

4  

5  

1

5-9

 
 م[.414؛5-91

5-9

8  

2  

3  

4  

                                                 
1 Cross-flow 
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5  

6  

7  

m0.5

3-6-91

UFMF

3000 k pa 

234

5

  m 0.1-1.0

m50-250 

m0.001-0.02 

                                                 
1 Ultra filtration   
2 Poly sulphone  
3 Poly acryulonitrit   
4 Poly mide   
5 Cellulose acetate  
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4-6-91

6-9

                                                 
1 Reverse osmosis   
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 م[416؛6-91

22-9

922....................................,)273(12.1  psimixT

1-4-5-9



T–

mi

1
2

                                                 
1 Triacetate  
2 Ploya mide poly mers 



 
 

 

 300 

23-9

923......................................................)%........1(100 
r

p

C

C
R  

23-9

CP

Cr
1

 m

0.0001-0.003 
23

94-98%85-90%

60-75%

م م[414-411؛1

7-9 

Presciptaton soptening 

2000 mg/lit

                                                 
1 Retentate  
2 Zinc 
3 lead 
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CaCo32)(OHMg

12

24-925-9

924................)( 23223  HCOCaOHCoCaCo  
925...............)( 23223  HCOMgOHCOMgCo  

                                                 
1 CaCo3 
2 MgCo3 

926...................)( 22323  OHCOCacoHCOCa
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928........................................42334  SoNaCaCoNaCoCaSo 

 
929......................................23322  NaClCaCoCoNaCaCl 

1

 

 

   930............)()( 4224  CaSOOHMgOHCaMgSo 

931...............)()( 2222  CaClOHMgOHCaMgCl 

32-933-9

 م[.559؛21

932................23322  NaClCaCOCONaCaCl 
 

933............423324  SONaCaCOCONaCaSo 
 
 

 

                                                 
1 Slinity   

927........................2)()( 2223  COOHMgHCOMg
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8-9Sweeting of Salt water
3.5%

1000mg/lit

5000mg/lit

35mg/lit

1

34mg/lit

1 

2 

                                                 
1 Saliniity   
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1959

1001952 

1

2

7-9

 م[.272؛7-93

 

                                                 
1 Eils 
2 Labora tory   
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7-9

8  

2  

3  

4  

5  

6  

7  

1-8-9

8  

2  

3  

4  

5  

6  

7  

1  

9  

11-9
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 م[273؛8-93

8-9

8  

2  

3  

4  

5  
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9-9

 م[273؛9-93

9-9

8  

2  

3  

4  

5  

6  

7  
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8 

 

2 1 

3  

4  

2-8-9

                                                 
1 Ultrfiltration   
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38

10-9

 

10-9

م[.263؛3
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8  

2 

 

3 

 

4  

5  

6 

 

3-8-9

300
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11-9

 

 
 

 م[265؛11-9:3

11-9

8  

2  

3  

4  

5  

6  

7  

1  



 
 

 

 312 

9  

12-9

 م[266؛12-93

12-9 

P1

P1

P1

P1
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12-9

a  

b  
100

 
Kg

KCal 530

100

5.39kg

4-8-9

34-9

934......................................  TAU
t

Q 
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Q– 

A

T

t–

U

 م[267؛4-93

1 23
182670

1002640

1001420

18413

100400

100311

404.36

604.5

1004.65

1504.74

252.6

10043.6

5-11308.21

35-9

 
Ro=RS+ Rm+Rw

 ……………………………35-9 
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h

35-936-9

936................................1111
0


wms hhhh

 

0.01mm

100
1

600
1
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 م[.277؛13-93
 

13-9

8  

2  

3  

4  

5  

6  

7  

1  

9  

81  

88  
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2.4

5-8-9
5-9 1M3

%20

15%

 م[.269؛5-93

10
Btu

kg
Kcal 

1 2345
19000 1060051Kg

12000670081Kg

12%79004400123Kg

610003390015.9Kg

23590130040.6Kg

213001180045.6Kg

43702430222Kg
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6-8-9   
kwh

Btu3412

201

10%

 م م[259-273؛3
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 م[.271؛14-93
14-9

8  

2  

3  

4  

5  

6  

7  

1  
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9  

81  

88  

82 100 

83  

 م[.278؛15-93
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15-9

8  

2 20 

3  

4 60 

5 40 

6 30 

7  

1  

9  
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 9-9
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8  

2  

3  

4  

5  

6  

7  

1       

9  

81  

88 

 

82 

 

83  

84 
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(Disinfection of water) 
10   1
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2-10Necessary 

1  

2  

3  

4  
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1 

 

2 

 

3  

4 

 

5  

6  

3-10theory of disinfection 

 
dt

dN
= - KNt ………………….1-10

K–

N

Nt–

102................................
.
















 

 

t

t

Kd
dt

dN

KN
dt

dN
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103.....................................  CKtLogNt

=0,0 NNt t  
CN 0log 

11-3 

0loglog NKtNt   
 

Nt

No

k
t

Kt
N

N
Log t

log1

0





 

10 

tN

N

k
t 010log1
  

Nt

99,7%

 



Ktdt
N

dN

tKN
dt

dN

t

t

 

t

t

t

t

N

N

K
t

Kt

N

N

NC

NNt

C
Kt

LogN

0

2

0

0

0

2

10log2

2
log

log
,0
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99.7%0.6mg/lit

1
2103 x

99.7%0.3%

100 mg/lit

0.3mg/lit

0.6 mg

 = N0  litmgx /200
30.0
60.0100   

 
  = Nt =0.60mg/lit

sec84
10
200log

103
110log1

6,02
0 

xN

N

k
t

t

 

99.99%

1 0.5mg/litK=1x10-2

2 2.5mg/litK=1.2x10-6 

1 99.99%0.01%

100mg/lit0.01mg/lit 

litmgx /1500
01.0
15.0100 0.15mg/lit

                                                 
1 Ozone  

Sec
xK

t

xK

litmgN

litmgN

tN

N

t

2797.2610log
101.1
210log2

sec/101.1
/15.0
/1500

15.0
1500

2

2

0

0













T
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2–

Sec
xK

t

litmgxk

litmgN

tN

N

t

50.81610log
102.1
210log2

/20000sec/102.1
/00.2

00.2
20000

5

5

0









 

4-10

Minor Methods of disifection 

1

2

3–

4

5

6

7

 د کلورين په ذريعه ضد عفوني کول. -8
 ضد عفوني کول د ضد عفوني موادو د محلول په ذريعه  -9

1-4-10

80
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2-4-10

PH

PH=90.5099.3%100%

3-4-10

8 P.P.M

4-4-10

32 23 OO        104.....................................).........( Ozone  
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Publishing Textbooks 

 

Honorable lecturers and dear students ! 

The lack of quality textbooks in the universities of Afghanistan is a serious 

issue, which is repeatedly challenging students and teachers alike. To 

tackle this issue, we have initiated the process of providing textbooks to 

the students of medicine. For this reason, we have published 342 different 

textbooks of Medicine, Engineering, Science, Economics, Journalism and 

Agriculture from Nangarhar, Khost, Kandahar, Herat, Balkh, Al-Beroni, 

Kabul, Kabul Polytechnic and Kabul Medical universities. The book you are 

holding in your hands is a sample of a printed textbook. It should be 

mentioned that all these books have been distributed among all Afghan 

universities and many other institutions and organizations for free. Out of 

the total, 96 medical textbooks funded by German Academic Exchange 

Service, 210 medical and non-medical textbooks funded by Kinderhilfe-

Afghanistan, 7 textbooks funded by German-Afghan University Society, 2 

textbooks funded by Consulate General of the Federal Republic of 

Germany, Mazar-e Sharif, 4 textbooks funded by Afghanistan-Schulen, 2 

textbooks funded by SlovakAid, and 8 textbooks funded by Konrad 

Adenauer Stiftung. All the published textbooks can be downloaded from 

www.ecampus-afghanistan.org & www.kitabona.com. 

The Afghan National Higher Education Strategy (2010-2014) states : 

“Funds will be made available to encourage the writing and publication of 

textbooks in Dari and Pashto. Especially in priority areas, to improve the 

quality of teaching and learning and give students access to state–of–the–

art information. In the meantime, translation of English language textbooks 

and journals into Dari and Pashto is a major challenge for curriculum 

reform. Without this facility it would not be possible for university students 

and faculty to access modern developments as knowledge in all disciplines 

accumulates at a rapid and exponential pace, in particular this is a huge 

obstacle for establishing a research culture. The Ministry of Higher 

Education together with the universities will examine strategies to overcome 

this deficit ”. 

We would like to continue this project and to end the method of manual 

notes and papers. Based on the request of higher education institutions, 

there is the need to publish about 100 different textbooks each year.  
 



I would like to ask all the lecturers to write new textbooks, translate 

or revise their lecture notes or written books and share them with us 

to be published. We will ensure quality composition, printing and 

distribution to Afghan universities free of charge. I would like the 

students to encourage and assist their lecturers in this regard. We 

welcome any recommendations and suggestions for improvement. 
 

It is worth mentioning that the authors and publishers tried to prepare the 

books according to the international standards, but if there is any problem 

in the book, we kindly request the readers to send their comments to us 

or the authors in order to be corrected for future revised editions . 

We are very thankful to Kinderhilfe-Afghanistan (German Aid for Afghan 

Children) and its director Dr. Eroes, who has provided fund for this book. 

We would also like to mention that he has provided funds for 210 medical 

and non-medical textbooks so far . 

I am especially grateful to GIZ (German Society for International 

Cooperation) and CIM (Centre for International Migration & 

Development) for providing working opportunities for me from 2010 to 

2016 in Afghanistan . 

In our ministry, I would like to cordially thank Academic Deputy Minister 

Abdul Tawab Balakarzai, Financial & Administrative Deputy Minister Noor 

Ahmad Darwish, Advisor at Ministry of Higher Education Dr. Gul Rahim 

Safi, Chancellor of Universities, Deans of faculties, and lecturers for their 

continuous cooperation and support for this project.  

I am also thankful to all those lecturers who encouraged us and gave us all 

these books to be published and distributed all over Afghanistan. Finally I 

would like to express my appreciation for the efforts of my colleagues 

Hekmatullah Aziz and Fahim Habibi in the office for publishing and 

distributing the textbooks . 
 

Dr Yahya Wardak 

Advisor at the Ministry of Higher Education 

Kabul, Afghanistan, May, 2021 

Mobile:  0706320844, 0780232310 

Email: textbooks@afghanic.org 



 

 

Message from the Ministry of Higher Education 
 

In history, books have played a very important role 

in gaining, keeping and spreading knowledge and 

science, and they are the fundamental units of 

educational curriculum which can also play an 

effective role in improving the quality of higher 

education. Therefore, keeping in mind the needs of the society and 

today’s requirements and based on educational standards, new 

learning materials and textbooks should be provided and 

published for the students. 

I appreciate the efforts of the lecturers and authors, and I am very 

thankful to those who have worked for many years and have 

written or translated textbooks in their fields. They have offered 

their national duty, and they have motivated the motor of 

improvement. 

I also warmly welcome more lecturers to prepare and publish 

textbooks in their respective fields so that, after publication, they 

should be distributed among the students to take full advantage of 

them. This will be a good step in the improvement of the quality of 

higher education and knowledge transfer process. 

The Ministry of Higher Education has the responsibility to make 

available new and standard learning materials in different fields in 

order to better educate our students. 

Finally I am very grateful to Kinderhilfe-Afghanistan (German Aid 

for Afghan Children) and our colleague Dr. Yahya Wardak that 

have provided opportunities for publishing this book. 

I am hopeful that this project should be continued and increased 

in order to have at least one standard textbook for each subject, in 

the near future.  
 

Sincerely, 

Abdul Tawab Balakarzai 

Academic Deputy Minister of Higher Education 

Kabul, 2021 
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