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Abstract

The objective of this research was to study the design of water supply and

sewerage systems for Hassan Ibrahim Malik Hostel for Female Students in
Khartoum North City. This included designing the diameters of vertical feeding
pipes and branches, determining the required storage capacity and calculation
of pump capacity. The study also included design of drainage pipes and then

comparing with the existing supply and sewerage systems.

The study relied on several sources to provide the necessary information, such
as previous studies, references, visits to the study site, and conducting
interviews with related persons to collect the required data, and then the

descriptive analytical method was used.

The study results showed that the diameters of vertical pipes in building (A)

and (B) ranged from 2 inches to 1 inch, and when compared with the existing

system it can be noticed that the diameters ranged from 2 inches to 1% inch in

building (A), but for building (B) the existing diameters is constant at 2 inches.

The design diameters for all branches is 1 inch but the existing is 1% inch. The

required elevated storage is 24 m? for building (A), and 22 m3 for building (B).
The existing capacity is 18 m? for each building. Each building requires 2
pumps with each of the 2 hp, one duty and the other is standby. The existing
pumps are three pumps for each building. Each pump is 7.5 hp. For drainage
pipes, the vertical pipes were found to be 4 inchs for foul water which
complied with the existing diameters, but for grey water the design diameter is
3 inchs although the existing diameters is 2 inchs. The diameters of
underground pipes were found to be in the range 6 inchs to 8 inchs for the
existing and calculated diameters. The type of drainage used is drainage to the
public sewer. There is also a Septic Tank and a disposal well system for each

building as standby to be used in the event of a malfunction in the public sewer



system. There were no problems in the supply and sewerage system, and it can
be noticed that the number of female students in the hostel is not completed, as

the number of female students does not exceed 100 students.

The study came out with some recommendations such as: Installation of
standby pumps to be used in the event of malfunction of water pumps for upper
tanks, periodic cleaning of water reservoirs as they are susceptible to pollution
and periodic maintenance by qualified workers for the supply network and
Sewerage. It is also recommended to review the water consumption rates and

also to evaluate the fire fighting system in the complex.
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Qn. = 24000 =4000 I/nh.

6
Qsec. = 4000 =1.11 * 10 m%/sen.

3600 * 1000
= apal ,_\45‘

Qmax = 1.11*10° * 4 = 4.44*10° m3/sec.
Q = 3.14(0.15)?*0.9 =7.95*10° m?sec.

8
Cotlaal sl Jsne o i 5o
‘Bl Jaal

Galghll aae * ddpl 8l e ¥ Caall axe Bl Lall & olilall sxe

Lidk144 = 9 * 2 * 8 = Bl Lal il ae
Quaay = 144 * 150 = 21600 I/day
lels 6 P b Capeatll e % 50

Qeh. = 21600 =10800 I/6h.

2
Qn. = 10800 =1800 I/h.
6
Qsec. = 1800 =5.00 * 10* m?/sec.
3600 * 1000
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= (apal ,_\45‘
Qmax = 5.00*10* * 4 = 2.00 * 10° m¥/sec.

Q = 3.14(0.15)?*0.9 =7.95*10°m?sec.
8

Gislaall Cappeaill Jana (sa ST 58
D kil
WL672 = 288 + 384 = E Lal 4ol ae
Qday = 91200 I/day
lels 6 P b Capeaill e % 50

Qeh. = 91200 =45600 I/6h.

2
Qn. = 45600 =7600 I/h.
6
Qsec. = 7600 =2.11 * 10 m¥/sec.
3600 * 1000
= apal ,_\45‘
Qmax=211*10% * 4 = 8.44 * 10° m¥/sec.
Q = 3.14(0.15)*>*0.9 =7.95*10° m?sec.
8
Lan 8 ) ssuld) jld juas 2 ol Ciglhad) Gyl Jare (0 iaal 58
Q = 3.14(0.20)>*0.9 =14.30 * 10" m%/sec.
8
Slope : 4as 8 gpulall HhE 5 (5Hald Alales aladinly daall sl
V = C+RS
0.20
09 = 55 * T* S

54



0.9\2 4
S = (—) * — = 536*1073

55 0.20
L = 1 =187
5.36 * 103
S = 1 or 1:187
187

‘E Laall
4L 1056 = 384 + 672 = E Lal & Ul ae

Quaay = 139200 I/day
lels 6 P b oyl e % 50

Qeh. = 139200 =69600 I/6h.

2
Qn. = 69600 =11600 I/h.
6
Qsec. = 11600 =3.22 *10° m3/sec.
3600 * 1000

Qmax = 3.22*10% * 4 = 12.88 *10° m¥sec.

Q = 3.14(0.20)>* 0.9 =14.30 * 10 m%/sec.
8

ccstlaal) Capeaill Jaea e ST 5
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Notes:

z
- m u
..|_ —|._ Building (A/N) KEY SYMECL
|_H_| = | Line (1) upvc 6'' slope 1 :140
D = | Line (2) upvec 8" slope 1 :187
m 9 = .y O |[MANHOLE
———— 7
~
I u {1 1
S — | N r—
WJ Building (B)
g —
AL & ;ﬂ o
1 _ _|_ Building (A/S)
A2
oA sl iyl ghaa ; (2-4) S
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rAslgtiiual) oluall duaS Gibeaa ¢ BIG

Fanalall Landl 3 EDAN Ll ASa) 038 o233

psfe 96=  125%384%2 = (A) el b ASlghual sluall dlen
1000
250432 = 150%288 = (B) el L ASIghual sluall dlen
1000
asyf’s 140 = 3.139.2 = (AIN&S, B) el b ASgiuall ol dlen

R EW| PRVI L ¥}
3@ 140 = @M\ & s Lf"d\ sluall duaS

Glels 8 = gl el Cilels e

Q= 140*1000 =4.911/s. =5.0 Ls.
8 *60 * 60

power = YQH
Eff.
% 40 = 5.

Power = 9.81*5 *10°*20 =2.45 kw.
0.40

= 2.45 *1.34 =3.29 hp.

Take power =5 hp.

Use two pumps one in duty and the other is standby.
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) dddle 2-4
Al e 1-2-4
P Al adgal dland) 3l A (e ULl pes il -

Ll dals i agag () ALaYL Lagend) AKED g8 sliall o)l radl)
30335 A aiiall AUl Ll de ganl) AS080 (e slaall g U] Alla b a24%505 dpsalal
C el A e Al ol sed Sl

CIE gl a5 aladl Gl e (A) aell Al A3 julee Ul
Gl G s QB Gl e dan 1Y ) SbE o oS dag 2 kb
IS (b dan 2 o 5 culh Al jaulse sl ) ani (B) ) Wi oY)
c ) IS 8 dag 1Va dae il sl Lagha Uil | 35kl

5 (B) il 8 PVC aladin] 5 (A) il 3 43l PPR pulge aladia) o5
Basall dlle claalge Gl jaulge (oo

cAglel Slilal)l 43, 18 o oyanll dan m

cOban 7.5 daime IS 508 slaall aiyl i IS (clilegil) e 3 ac 2say @

sl lall g lad) Jla 8 aliands ab SlseS Alge gy

D Jstandl 5 cValead alasinly Auyl gl clags Al ppenal il -

s 5 ) Bl e diag 2 (A (A) Gud) & dbl Ll ulge ol =
Ll Js¥) Gl 5 S8 Gl (8 dasy 1% ) hadl) sy o5 il syl
DR aai (B) sall daills dags 1 5 gypulal) Ll (o aai oY) i)
s oAl x5 Qb Gkl a5 el Gl e dags 2 405 B)gule
shi om Y Gkl W JY) Gkl ) sl e US 8 A 1Y
A)Rall g el pran (B dan 1 ki Lol haghadll Wil L dag 1 5)sulal
Gl OIS 5 das 1Ya ) dasr 2 e JUBY] 2 adf s oS 5 Lo pe
& bl Culiall il lacal Glld 5 duhjall 2308 Cuua dayaia HUadl alodiu)
Cled) alglall
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6 ) dejse 30 22 (B) Sl (B 532 24 & (A) el doglall (Al A =
sball daaS o aai die g Lo ABGAL 5 3 4 oA S A Lsle iR
Ailegl Jans i) of 3) 448 a 535 18 3l bl

Llll) 5 dexd Baaly sl a8 ddiae 2 2 i sl saall G
&l Al 5 gl Glelu 4 diads Jaea glas 2 daiae IS 5538 | (dalis)
Y 5 obas 7.5 daadl 5)3 e IS (Slilegl) cliine 3 Ml of 2 shsm
Aablia) Gliias g

: aall dipall Jle| 2-2-4
tA )l adigal Anlasall LA DA e Sl gan il -
Slly 5 4y Jyenn allai sa 5 sl () suldl) pUai sa (21 el Capall sy =
cesleall (Sl 8 Jlei)) eond Aoy pulgal 8 2o Gigan are el
coalsal ag 2 5 byl a4 a4y Clalaa)) jli
Sl mhand e sball auant iy Cus dag 4 aulse e SUadY) Chupeas ol @
cersendl LAl ) Lyt oy Andas Sl ye 5 o)) ) Y
oo Al Lugend A a5 g Al G aadiead) oayl) Capall Gl
S obdl) oy (@AY agi 5 (Llos] Laabal) ghdias L st Bl Gub
ATl aag LS e gl ) el Jseay e duagend glaall <04
dlhe Gigan dlls 8 dahdin] db g e JSI A 5 il 33 58 5 (Dalaal)
Aaganll (5)laall dSuly
‘fw 2\.}“&;1‘ Lf‘ﬁ"ﬂ ELGDA EII 9 Duct L*g&e.\.d\ 9 LJ)..AS\ ):w‘}n ;L&;l P
5 ol Bha layal lgleat g saall Glaalall Gl UPVC jaulge aladin) o o=
aglll 5 ddbash) slsall Lgaaglaa

Db Jslaadl 5 i abaal alasinly bl Ll cilags ) pensl il -

5 anhal lan 4 o Johall e lgle Joandl &3 A LY ol jls =
end Gyl dlae U] (3t aai a2t w3 L A3laadl 5 Galsadl dagy 3

Lyl Gpeall g Ul ciagy 2 2ial) anid (yalealY) alae 8 DAY ans
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Capall Bysule Lol diie 58 Lo pe il laaas duags 4 58 el 5ysulal dpually
ung 2 Ml g dagn 3 ki

Jiw Lass 6 Laulse C ¢ Bl ¢ A2 ¢ Al Laghall V) caad Gipall Laglaa =
S8 511187 Jwdasn 8 MNE 5D geball b hdl yus 510140
SRl Y 5 eleall (Kl G aall JleiuY) aaad @b 5 ol jhadll aladi)
o35 & Lo (3l 38 saaaill o) i 020 o5 Ly A5l 5 B e ey <)

S o Sl sae o)) 5 dals oavall Capall g oball 00 JSLae gl o] ®
22016 _alsl Lualall dnadl o) 5 3)
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sualdl) Juail

Sluagil) g DAl



el Ll

Gluagil) § Aadal)

dadAl) 1-5

(s 2\.1:13.@ %é..aj\ LJ‘)..A‘ 9 J\JA\X‘ r'.\.LJ ("%3’53 9 fa:IA.AA:I 2\.,.»\): 93¢ z\_ubdj‘ XYY c«“)ﬂ‘-({ﬁ
5 el Jlas 5 Clagles e deen 2 Lo DA oy UL Zalall Glile a)
sl Al L diagll

sAgail) Jlef 1-1-5

Al Lald iy agny (Y ALLYL Laseall ASAN 58 olall (o)l jaiad)
el O3S e A0 Al ged el A% b el aladl) Wl cdpealad)

S Baanl ) dan2 ge coun (A) el Dbl L3l ulge U
L) S 8 dag 1 Al L3l Jaglad Ul (B) sall 5 (A) sl (0
Lo A5dy 532 22 (B) sl 532 24 8 (A) (sl Lslall ol da
Jorin ddand A4S & 530 18 o sdinall GlDAIL slaall duaS (f 223 Jiia 58
LAl

Olas 2 daiae K )38, (dalia) 40lll) 5 Jasd s2aly ddine 2 Glaadl axe
7.5 g JS5y08 ae JS1 Oldian S5 98 M) gl cilelu 4 Jiads Jara
Llia s Y 5 (Olas

c el ol g lad) Jla A alsdn d  JSljeS algs aag

Al Cipal) Jleef 2-1-5

4 3a)) (aleadl dag 3 5 anlial juded dag 4 s 4@V claladl i w
ol iag 2 5 bl day

2\&}18 -6 ‘):"“‘“19‘“ O..HLQQ.;‘)JE ua‘){)_” Q;EQJ*A\LJL'; u
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LlialS s S A 5 ddaill (s
c el ddlaadl algill slel e cacs

ralbuagill 2-5
L) e cluagll 1-2-5

Gliiaady dhe Ggas Jla 8 ahadiud &5 e JS dhlia] Glicas S5 .1
i) (o0 sluall Ayl haind Glaal diglall liliall slaall 2ég A

c sl Ampe Ll A AV sladdl cOl3AT A yeal) dalladl 2

5 i) Alasid G A 5 4t Glebaal) b Aoy liale any .3
| PP A EPVWING (. PR

ol 5 bl i g Jlaain) g sdl dualic Sam dina gl phasin) 4

Cipall 5 olaadl gy 5 Aoyl AKA cplage Jlee dauly Doyl Lbuall 5
el

FAadla) cluhd cluagi 2-2-5

cdaall Bleei mast g eDlgaa) cVand 4ulj sale) L1
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: dgal) AL galal

pinadl Ai€a ¢ AflygS) 5 Laall @lanall ¢ (,2012) sase sl s dea]
VY ¢ gles ¢ a5 ol el

Cenal QUK s ¢ Al dunighl ¢ (51985) Canal deal dang g b
ygas

Glegladl 5 &Y dyne ¢ 1 Jbell Ll Syt ¢ (21981) s G 2
ygu ¢ la daals @l ygdia ¢

danall LSHll 5 sl daigh 3 Slal) 2 ¢ (,2005) Las ube 39l
e ¢ A ¢ Calad) sl

(Shall Jah dsall GlLuSHl dwvia B g0l ¢ (41983) (graed) Gola dess
Ol ¢ gy ¢ daadl il )l

slase ¢ ldaa Zuai ¢ olwll 2aaY) dudia ¢« (2005) (g2l (33la dess
s ¢ L) ¢ Gaglaadl

¢ el slite (2 sl Capall duvia ¢ (p2005) (gell ola e
cran ¢ Ay

Capall 5 olall Al e 5 sl ALl Jle ¢ (;2004) amallae 2
s ¢ SR ¢ apsl) g il Agalell) CESI s ¢ aal

Jah Llgat 5 Laall 3ihall ¢ daall JlacY) duvia ¢ (,1972) 535es ano

. _paa ¢ u)b.d\ )\.ﬁ ¢ @Lmj\

rAgjulady) dallly aasall
1. Hall, F (1977), "Building Services and Equipment (Valume 2) ",
Longman Group.

2. Hall, F (2015), "Building Services and Equipment (Valume 3) ”,
Longman Group.
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