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Catchment Area and Estimated Recharge Volume on
surrounding Area of Recommendded Well Site.

e

s

~ Rechargex
Area Catchment Rainfall Easc 1 Gase 2 Average .
Arca (kn® ) | (am/yoar) (x10° (><1°3 m’ m® day

syear) ~ year)
vadi Asfan | 24.1 | 300 723.0 1.084,5 | 1,980~ 2,970
Dimina 0.9 400 35.0 54,0 | 100~ 150
Al Khashna 379.4 400 15,176.9 2,216.4 41.570~; 6,240
Al Zakira 9.6 400 384.0 §76.0 | 1,050~ 1,580
Al Kheisen 22.4 300 660. ¢ 990.0 1,810~ 2,710
Al Rajam 5.8 400 200.4 300.¢ 550~ .820
Shihara 54.1 400 2,164.0 3,246.90 5;930~w 8.8%0.

Hote @ 1) » Case 1:
Gase 2 :
2)

Estimate of
{assuming a
cizltivated;

recharge 9% is 10%

recharge % 1s 15%

land surface
suurce: PRATT, 1975, p. 16)

two-thirds

The percontages are refered Tron helow table;

hydrological EFlow paths for the region of Dnamdir |
uncultivated and one-third

Rainfall

Runoif
Grouncdeater

COMPCHIENT DY TEAR AVERAGE YEAR WET YEAR
tn mn o
100 400 100
Evapotranspiration g5 200 295
10 145 85
5 Ly 40

b —f5. KISMEREE. AMARALRICL O, BARETRNCERT A

NS,
XTHEZEND.,
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T= G+t (R/¥)./ 27« Sw
g 1 27 - 5w
CoIn (k1)
a: km (m® day)
8w KRBT (m)
:ERE (n)
5#P¥§(m o
5£$§%§(m /mw

R R -

:'%gﬁm)mﬁpﬁﬁu)msomwaﬁﬁﬁémt
SRR 0= T 2w Sws8 e

s, mﬁﬁFRDWTﬁ BN E 8L TREL. xm#mcaawr
BREEUTRARM O 0.8 £HOK, RERREDEICELEHENS,

“lwadicpAT AU TAL AR LT s ad | Harad
Asfan .'{ Khashng Zakira | Kheiser{ Rajam | Shihara ' | Dahi '

ﬁz}@ﬁﬁ Y 37| ner| 72| 144 316.8|.(48.38) 380.2
@oday) | {1 1 b ] 3

ﬁ&zkﬁ&ﬁﬁak 2.02 (26 [1.37 [50 |10 |22 (3.36 p.6ax107" |

o /min) | <107 %107 %1073 x107 | x1072 | w10t | x1078), 36x1072

;tflﬁa(a) 1" 200 10| 180| 315 200 200 60 50
S ! I . & © 807l 814

1% ﬁl(m) g0 oes| s.aa| o100 00| 2.4 281  19.0
2 : 45 157

:ﬁﬂ':ﬁfﬁm 180 . 65| 17457 . 215( 100|  7h.6| 32| 310
B o®. i 4 D | 3| ehT

I BAmEAk] 144 40 83.6] 135 80!  57.3 2| 248
®oomy e ' | | M| 63.25

JeFaw| e | 99| | 0| 13| 6| 6.2
: (13) T I ; R £ ; o 201 2.45.

—_—

[# P& [ 025 0.2 0.25] 0.25] 0.25 0.25] 0.20] 0.25
BSOSy [ PUS ERTD Y CAP SO RRNE ) IS 0.35

i

y%‘zk'ia" 625,47_ 113.4__:140.6 452.4 _226*2 3558.0 | 228.0| 1851.4
m° 7day) ) B ' 760.0 93. 1

 Xt<k£ﬂ®ﬁFmL9mTﬁﬁ§éo : 
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Document 1.

Standard Lfficlency of General Pump

(from Standards for Water Supply Systens)
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bt Discharge (m'/min)
Dacument 2 Allowance Rate of Power Units
. Alloyanca
Power Uni t Rate
Small Motor (under 37 kW) | 0.15 - 025
Medium and Large Motor (over 37 kW) | 0.10 - 0.20
Small Engine (under 50 PS) | 0.20 - 0.30
Medium and Large Engine (over 50 PS) | 0,15 - 0.25

Document 3

Transeission Tificiency

Transnitting Method

“Transmission Efficiency

b

Direct Coupling 1.0
Parallel Gear 0,97 ~ 0.07
giize Angle Gear 0.94 ~ 0.96
Mesh Gear 0.95 - 0,98
Fluid Coupling 0.9g"* 0.97
Flat velt 0.90 - 0.93
V-Delt 0.93 - 0.95
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Qlte Vame :

Wadi Asfan o o
{, Opexatm s 1x 27,000 ¥/n" 97000 ¥ /m
salary ' ; p . e TR
9.Fuel Cost daily unit total
' Lo ‘operating ' consumption.  consumption
typefoutput  _hours (hr) _(1it/hr) (1it) _ |
30KVA/44PS 6.6 4.6 0.4 | 30.4 'x 3 ¥
1,034 x30days :
= 31, 020 ¥/m
Luhrlcants 10 /:
3 102 éf/m
: 3.Puﬁ§/_ submersible pump ' S :
generator. 3,463,463 x 1.1 - 3 809,810 - (3 809 810 %
repair generator. : : G 05+ 12
cost 2,877,221 x 1.1 = 3, 164 940 = 15,874 ¥/n _
(3 164,940 x-
_ : 100D =12
(total_34,336 ¥/m) . =18, 462 ﬁf/m
4.Well reha-
hilitation
_cost _ _ _
5.Pipeline | 15,748,000 x 1.1 = 17,323,000 L -
repalir (17,323,000 x 0.005) +12 = 7,218 7,218 ¥/m
cosi _ R ' o
6. Faucets :r24;300 x'lgpcs.x 1.1 ;-481;14OS _'_ T
replacement | 481,140 =+ 24 - 20,048 . 20,048 ¥/m
cost : . :
“Total L o
operation/ T
maintenance 122,724 ¥/w .
cost | (9,091 YR/m)
Water fee de%lgﬁ pdpulatlon QQO NS , RN
caluculation | nos, of household: 98 R E
-water fee = Oﬂ cost/houqehold = 620 %?/m(45 JYR/m)-Q_r -
water fee ratio- to housefiold income: 1.1 %
Note

~ 104~



Site:Namel

' _Af_KhaShha

1 Operator s

1 x 27,000 ¥/n

21,000 * ¥/

5,811,663 x 1.1 = 6,500,000

salary
9. Fuel Cost daily wit  total
o - .07 operating - consumption consumption
typa/gutput' _hours(hr) ©  (lit/hr) {1it) _
30KVA/44PS 3.8 1.6 152 5.2 x 34 ¥
. : = olT ¥
517 x30days
= 15,510 ¥/m
.Lubricéﬁts_lﬂ %
1o o LBbL ¥/m
3 Pump/ - ;asubmer91blc pump (:S,SOO,UOO-X :
' generator' “‘generator 0.05) —+ 12
repa:r | control panel = 27,083 ' ¥/
cost-

4.Well reha-
bilitation |

cost .

' 5 Plpel1np_: :

‘Tépair:
cost

1 509,500
3,045

6 645,000 x 1,1 =
( 7,309,500 x 0. 005) 12 =

3,045 ¥/n

; 5 Faucets
replacement
L cost

24 300 x 4 pcs x 1.1= 106, 920 '
106,920 = 24 = 4,450

4,455 ¥/n

1. Total
.operatlon/
| maintenance "

78,644 ¥/m
( 5,825 YR/w)

| Hater fee
| caluculation

: des1gn populatlon

490
nos. of household: - 98

water fee = O coat/household = 802 %?/m (59 YH/m)

water fee ratio to household income:

149 %

ol

- 105 :—




3. Pump/ -
generator -
repair -
cost

Site Name il ?aklza _ _ ; .
1.0perator’s 1x 27,000 ¥/m . 27,000 ¥/m:
salary _ : ST
9. Fuel Cost - daliy '__;unlt S ffbiéi:: ‘
' P _ operating ﬂ;consumptlon congumhtiOn .
type/output _ Chours(hr) o (lit/hr) o o o (it) F%.J' : . _
10 Ps 7 1.04 7.9 oo T8 K 3 ¥
248 x 30 days~
;{'7,440_%ﬁ/m _
| Lubricants 104
_ | : 144 '¥/m .

booster pump

1,950,164 x 1. 1 = 2,145,200 -

4.Well reha-

~cost

bilitation ]

5.Pipetine

14, 800 QZG x 1. 1 —_18 281, 000

s

%OOXO 5)
-8, 938Y/n "

- 106 -~

ropair | (16,281,000 x 0.009) +12 = 6, 184 6,784 ¥/n
cost IR
}I__ —_—r J— —
6. Faucets 24, 300 x8pes x 1.1 = 21? 840 L
replacement | 213,840 + 24 = 8,910 8,910 ¥/m
cost _ L i
~ Total | 7 . Ll
operation/ - T
mainienance 59,816, ¥ /m ..
cost L 443 YR/@),i
Water feo - 'déslén popuiét}on 820 L P B . E'
caluculaticn | nos. of household: 164 2
water fee'= ON Cost/household = 365 §5 ( 27 YR)
vater fee rat;o to household incomes 0.68 %
33 -+ 4 000) : :
Note ;-i;
S E o . ORI S S



, Site Name |

Al Khe1sen :
| {.tperator’s. | 2x27m0¥m 54,000 ¥/
salary ' : )
9, Fuel Cost : daily - unit tdﬁgi
s - ;o . operating - consumption . . consumption
type/output  _hours(hr): {dit/hr)y (1it) - e
C40PS o B2 4.14 25.7 | 310 x 34 ¥
(ex1st1ng borehole pump) . =1,054 ¥
o : : | 1,004 x30days
. 12 pS 4¢3 1.24 5.3 = 31)620 '¥/m :
-‘,(booster pump /- new engine) o ) N
S Lubricants .10.%
13, ﬁﬁﬁﬁ/”':‘ | exzstzng punp / engine price }_ 5 OOO OOD | ('5;000;003_x-m
~generator | new booster pump Jengine ¢ . 0.0 +~ 12 -
reépair 2 438 234 x 1.1 =2, 68? 000 - = 29,170 ¥/m
cost - 1 (2,682,000 x

(total :

g SN ¥/
40,345 ¥/w)

0.05) + 12

_4.Heil reha-
-_bi}itation'

3cost'“‘ o _ -
5] Plpellne 80,576,885 x 1.1 = 33,634,570 o
b repairi (33,634,570 x-0.00S)*%IZ = 14,000 14,000 ¥/
. cqst__ :
| 6:Faucets -724 300 % 16pcs x 1.1 = 421, 630 ST
“.replacement | 427, 680 + 24 = 11,820 17,820 ¥/m.
Creost o -
oot
operation/ | ' .
Zma1ntenance 3 160,947 ¥/m
cost. : (11,922 YR/w)
‘fWater_fee_' 'dé31gnlﬁ0puiat10n L1170
‘| caluculation | nos: of household: 234
Lol ater fee = OW cost/househoid = 688 %é/m (51 YR/m)
' water fee rat10 to household income: 1.3 _4
”'Noté
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[ Site Yoo | A1 Rajan o o | |
1. Operator’s | 5 x 27,000 ¥/ms S 135,000 ¥/ |
salary : T S RLEE NI
2. Fuel Cost o -dally Cuntt R ‘total- |
- operatiang - consumptmu : consumptlon
type/oulput _hours(hr) " i U(it/hr) oo (i) Ci
L onokvasasoes - 109 2%6.9 293 o | 52w 34 ¥
177 | T gy
o TT5KYA/220ps 10.9 - 22.8 248 118,428x30days
S ' A S i< 552,840 ¥/
Lubrlcants 182 |
_ o . o :55 284 ¥in
S.Pum/ | subsiersible punp (6,581,435 ¥2 % 1.1) 0. 05 2 60,330 - *f/m;f_
generator. | booster pump: (4,072,078 x 1. Dx 0.05 ~+:12 s 18,664 e T
repair | booster pump (6,458,009 x 1.Dx 0.05:+ 12+ wof 29,599 1 ¥
cost O00KVA gensrator (11,156,264 x 1, 1% 0.07+ 12 w1586 ¥/ |
¢+ | 175KVA generalor (9,302,984 x 1. 1) x 0. 07 +12 5%, 694 ¥/m
central control ganel (7,787,496 x 1.1) 19,970 ¥/ |
B L 0T 289,843 ¥/m
4.Well reha- | |
hilitation |
'5.Pipeline ST T LI E AR T TR EN |
repair- (106,8_00,000 x 1.1 x 0.009): + 12 =48i950 .} 48,950 ¥/w
COSt . : K
6.Faucets ?4 300 x 62pcs X 1 1=1, 657 260 S R RN AT I
“replacement | 1,657,260 + 2 - 69,052 S 3 e 69,052 ¥/m
cost. ' |
'lotal _ : Lo s
operation/ - : ' LA Rt
|'maintenance. | ' ' : 1,150;969% /m.- | -
cost : o o | _ L 85;257_ Y}?/m)-?jfr: ‘.
h‘ater fee .des‘13n populaiiﬁn 6,070 L | E
caluculation | nos, of household: - 1,214 -
water fee =08 LO%t/household = 948 ¥/m ( 70 YR/m)' -
water fee ratio to househqld incomas - 176 /é_-_
:NOfu It
- : .J' .
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Site Name

. Shihara ) |

| 1§0béréfdr’sﬁ_ N T x 27,000 ¥ /m 189,000 ¥ /u
'salary' . : o
2.Fuel'Co§t. _ - daily - “unit ' total
o e operaling  consumption = consumption
type/output _hours (hr) (lit/hr) (LY
| TOKVA/959s  18.8 hr/d 9.8 184 11,801 x 34 ¥
1 100KVA/130ps.- 18.8 - 13.5 254 61,234 ¥
1 1T5KVA/220ps 18,8 22.8x 2 857 51, 234x 30 day
200KVA/260ps  18.8 26.9 4%4__§KE;W“ =1,837,020% /in
- : total 1,801 Lubricants 10 %
183,702 *¥/m
'.3 Pump/ sﬁbﬁéréibléﬂpUmp. (6{546,&43 X I D x0.05 +12 30,005 ¥ /i
: generator booster pump. [(3 133,564 + 6,758,009 + e
~Lrepair oo b _ : 4989651T7298990% oL T
cost. - 5,079, 518 x 2 x1.17) x 0.05+12 146,847 ¥/m
gcnerator ((3,329,640 + 3,923,040 + 9,302,784 4 , L
11,156,264 % 1.1) x 1.1 x 0.07+ 12 | 161,653  ¥/m
central control panel (6,707,496 x 1. 1) 20,07 + 12 43,070 *¥/m
g _ . _ IOTQL 381,075 %E/m_
4. Hell reha—
b111tat10n
_rcost S :
‘| repair ,(205,379,'000 x 1.1 x 0.05) 6+12 = 94,132 94,132 ¥/m
Ccosb . . e
[ 6bancets | 24,300 x 205 x 1. [~ 1122,660 _
~ replacement 1&2%0*%—46W8 46,778 ¥/m
'cost =
Total /_
.operatlon
mdlntenance 2,132, 201 ¥ /m |
_ "Water fée{; 'desxgn pepulatlon 8440 _
| caluculation | nos., of ‘houseficld:: 1688
o water fee = Oﬂ cost/household 1 619 ¥/m (1?0 YR/m)
-'_uater fee_rat1o to household income: 3.0 %

fMote




Waterffeé- .
caluculation

1 Note

design. popﬁiatzbn
nos: of household:

1,806

_——gzggui;he ]kALHA—B;hi o
1.0perator’s X 27 000 ¥/m f135,000; éf/m_:
' salary _ IR TR R
2. Fuel Cost  daily o unit f ‘t0ta1 _
. e - operating | consumption consumptlon
type/outout - hours(hr) _(llt/hr) (11t)
bo2Pps . 13.2 2.1 '_2?;7 . 58, 4 x 34 ¥
' o _ : Lo =1,884 ¥
‘ s S 1,884 x30days
217 x 2 nos = 55.4 . =96, 520 ¥/ ?'
- Lubrlcants‘lo %
_ _ o "”5 652"%§/m E
g Pump/ 16,423,992 x 2 nos x 1.1 = 14,132,782 | da,182,782
generator SR SRR S ) 8 0, +12.
repair . = 82 440 - %f/m N
costi : :
T 4.He11 roha- | 1,406,284 x 4 times -+ 20vears = 281,260 281,260 + 12
bllltatlon ' ' = 23,438 ¥/m !
COSL ' . L
|5.Pipeline | 80,430,255 x 1.1 - 88,473,280 Ch ey
" repair (88,473,280-x 0.005)*?12-: 36,864 | $ 36,864 ¥ /m
cost . - . Y e
6.Faucels | 24,300 x 28pcs x 1,1 - U8, 440 | S
replacement | 748,440 + 24 = 31,18 = 31,185 ¥/m
cosi TR G |
- Total
operation/
maintenance 3715 099 ﬁé/m
cost (24,489 YR/w)

9,030

water fee = OM cost/household = 205 %?/m (15 ZYR/m)

5 operators W111 be paid 1nclud1nﬂ sub51tutes
due o2 shifts a day,

wamrfperahotohomemﬁdlname

0.y

e
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~ Site Name | Harad |
| 1.0perator’ s 5 x 27,000 %/n 135,000 ¥/n
salary - o K
' Z;Fuél-Cbsf'} | daily - Cunit total
| _ o operating  consumption - consumption
type/output - hours (hr) (1it/hr) _(1it)
113 ps. 15.3 13.5 20,7 ik ¥
- | (borehole pump engine) - =3,774 ¥
Lot . ' : 3,774, x30days
45KVA/5TPS- 15.3 5.9 90,3 : *113 200 ¥/m -
(generator for existing and new pumps) :
' Lubrxcantq 10 %
o | | ' 11 320 %F/m :
| 3. Pump/ _(new borehole punp + Supply ‘pump + | '
.| generator | existing submersible pump) ' (13,983,5?35x
" repair | 0.07 + 12
- cost (5,517,912 + 1,465,661 + 7, 000 000) x 1.1 = 81,571 ¥ /nm
ST = 13,983,573 '

4.¥ell reha-
- bilitation
cost

1,406, ?84 x4

t;me%

+ 2years = 281,260

281,260 + 12
- 93,438 ¥/n

_ 5.P;pellne;
" repair
| cost

76,119,889 % 1.1 - 83,731,878
(83,731,878 x 0.005) +12 = 34,888

34,888 ¥/m

:-cost

G.Fauéets'=:'
-replacement |-

94,300 x 24pcs x 1.1 = 641,520
641,520 + 24 = 26,730

26,730 ¥/

Total .
operatlon/

cost

maintenance |

426,147 % /n
(31,566 YR/m)

| Water fee :
_caluculation

'.de31gn populat1on
'nOS
'water fee = O4 cost/houeehold = 308 ¥/m (2’3 YR/m)

6,920
‘of household:. 1,384

: water fee zat10 to household income:

0.6 %

Note
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YEMEN ARAB REPUBLIC

Rural Water Supply Department

Design Criteria for Rural Water Supplies

1. Population Present

Population statistic issued by the Central Planning Organization (CPO) show
Tigures which appear to be on the lower side. Databank on Yemen's popula-
tion issued in 1975 by the Swiss Technical Co-operation Service. shows also
figures lower than the actual population. Information provided by the local
villages gives figures that are often exaggerated. :

To obtain reasonable estimates of present populatibn, the following steps
should bte followed:

a. Obtain COP figures: pdpulation, number of families and number
of houses;

b. thain populatioh estimate independently from more than one
reliable source from the village;

c. Calculate:pbpulatioh by:

~ multiplying number of families by 7
- multiplying number of houses by 10;

d. -Comparé-populéticn estimates obtained from above a, b, and c,
discarding doubtful figures, take the mean ard then use it for
design purpcses;

e. Try and obtain from the village Sheikh population figure accord-
ing to "FITRAH" (or religious taxes) which is probably the most
accurate estimate although is usually indicates less figure than
the actual population. '

2. Population.Future

It is prétically impossible to use population projection techniques as
there exist no statistic prior to 1975 the overall growth rate is about
2.9% per annum; 2.5% for rural population and 8.5% for urban population.
The growth rate in some urban towns may reach 16% and great care must
thefefore'be exercised ‘in establishing, as far as possible, how fast does
& villége or town. expand by examining its economical and social conditions
affecting such growth. In some cases, an idea of growth tendencies can be
had by obtaining information on building permits granted ans population
figures in the last few years. ' '

The fbllbwing'table gives population projections for certain growth rates.

Multiply present population by shown multiplier for the required design
period.

- 113 - (1)



Growth Rate . Multiplier ' Multiplier

% bx 15 gears : by 20 years
2.5 1. 41 ) . 1.80
3.0 S108r o 1.75%
3.5 1.62 . : 1.92
4,0 1.75 - 2.11
4.5 1.85 - 2.31
5.0 1.98 : 2.53
5.5 2.12 2,77
6.0

2.26 3.03°

However, it is suggested that the following projections be used;

a.

b,

4,

For rural areas: 2:x preSent bopulation;-

For Semlwurban centres. use an annual growth rate of 6% - or
3 x present population; S : o

For urban centres: investigate each case separately.
Water Demand

45 llt/person/day ~ using public fountalns only Wlth no house
connections, especially when the' source is not suf*1c1ent

80 - 100 lit/person/day - for general house connections with éomé

public fountains. Use low:figure for temperate cllmates and ‘Thigh-
figure fTor hot areas such as Tihama reglon : :

Fire flghtlng demand ~ is not economlcally warranted for the rural
areas. ‘ :

Daily Operating Hours'

Ideally, the shorter the daily operating hours the better, in order to
facilitate operation and maintenance of the mechanical- equipment-and to
provide flexibility in the operation of the system by enabling the opera-
tor to increase operation hours, if the need arises w1thout put 1ng:tdo
much lozd on the pumplng unlt : - R

Twenty—four hours operatlons is not de51rable as thls leaves' not time" for3-
necessary maintenance and would reduce the life of ‘the pumping unit- SLgnl-f
ficantly. However, standby unit must be prOVLded 1f 24. hours pumplng is’ U'

desired.

The following.guidelines are proposed:

a.

The d851gn should aim at .maximum dally operatlng hours of 8 - 20
hours at the end of the desxgn period,"if the source yield is: "
adequate; : : i
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The daily operating hours should preferably not exceed 8 hours for

 human.consumption if the same well is utilized to supply water for

irrigation purpose; _ '

If the yield of the available source is low, the daily operating

‘hours at the end of the design period may have to be increased

beyond 16 hours. In this case, the concerned authorities should be
warned of the situation and advised to look for supplementary
source. The period after which 16 hours daily pumping wil be neces-
sary can be roughly calculated and noted.

Storage Tax (Séorage Capacity)

For ground tanks storage capacity of the reservoir should be based
on maximum -daily’ demand at end of the design period. ThHis is neces-
sary in rural areas where repair of mechanical equipment may take
a- few days to be carried out. However, a maximum storage capacity
of 250 m* or more may be used in larger villages.

If the designed storage capacity is more than 100 m’, then it

is preferable to split the storage volume in phases according

to thé demand and local c¢onditions and the availlability of the
funds, : '

For elévated tanks: about 25% of maximum daily demand at end of
design period,

Use the following standard sizes for ground tanks:

25 = 80 - 100 ~ 150 - 200 - 250 o’ .

Use the following standard sizes for elevated tanks: 40 ~ 80 -
100 m* ,

Water Distribution Networks

‘For -small water distribution systems with no fire hydrants. the
minimum head at any point in the system should be 10 m for double-

storey houses.

For water distribution systems with fire hydrants, the minimum
head should be 20 m.

Iin casé-the fire fighting vehicles are equipped with pumping
unit theén the pressure may be reduced.

Public Fourtains

Standard units are for 24d:éhd 6 taps per unit.

The'ioading'pér'tép should not exceed 200 persons.

‘Maximum walking distance to any public fountain should preferably

not exceed 200 m:
~ 115 -
(i i)



3. Distribution Flow

The cravxty flow in any pipe should be taken as 2 times the average dally
flow. The average flow is the total demand dlvxded by 24 hours (converted
to lltzes per seconds or US gpm) : o

9. Arrangement of Valves'

a. Immedlately on the’ pump dlscharge llne a non—return valve should
be installed followed by slu1ce {or gate) valve.

b. Azrurellef valves must be installed at high pointg OQ-pipelines}
c. Drain Valves'(sluiee ar gates)-must'be installed ét~lowfﬁoints
. in pipelines. . - AR :

d. WOrking'breésure.musﬁ-be definéd-in the drawing.

10. Water Marker

‘In hlgh oressure systems iv 15 necessary to calculate the 1nstantaneous
rise in pressure. ‘at* the ‘pump ‘upon closure of'the non—return wvalve after
stoppage of the pumping unit. This rlse in the pressure should be added
to the total manometri¢ head and the’ summatlon constxtutes the worklng
pressure for the pipe.

11. Duraulon of Prime Movers

Engines must be derated for the altltﬁde and maximuin embient temperature
combined. Humidity has also an effect on the rating of electric motors.:

12. How to Specify Pumps
Any pdmp must be specified by the fblloﬁingi

a. Dieeharge: (us apm) or (llt/second)

b. Total manometrlc head - m
c. Internal size of well casing (if a deepzwell)
d. Installation depth (1f a deep well) Con51deratlon must be. glven e '

in both horizontal and vertlcal pumps - to the: NPSH (Net Positive
Suctlon Head) of the pumps in questlon

e. Mlnlmum rated output of prime’ mover whlch must be based on . :
Temperature and altltude duzatlon and the maximum: S, N. P of the'
pump at rated. speed (not the SNP at “the rated o and E) AR allow-
ance should be added for flexlbllltj of operatlon and other factors
such as type ‘of drlve (cluteh or belt),

£ Multiplier of. the power needed is 1.2 = 1.4, T

~ 116 - {iVv)
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