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BF5I AVA1LAIU. DOCUMENT
 
S r~ta w3 e - dia '6r LbutrTa'e Coaxal tant wa ir.; " t~ to e v' t e tha 

sy3teua based on iirprovervt5- P'Vpuied to b-) 6onpleted by thti yo -. an 

aaticLpated dema'rId for the siamIIe p !::icf. 

Pai3ed :.tt(oe directioni tho aitLlys win performed on a hypothatienl. network 

operatirg,c-,iio-aure to '. prt~vdlent by Decomrbar, i985. 

The hydrqtu'ic nlya.ln pro3scfted h;Irein in based on conditions anticipated to 

CXU.!t tproxivite~ly four yen1rs in thle future~. 

n 11-It 3 f Cu.i ton.t by th -! 3u rai ra i tnih -!r riud 

jyoto i:-,;4 i- 7,4)2- Th!i',i iniui 921 cu~itomorq serv!(l at .!t in 

ant~cip-tted thn'. t',e total number of~ cu~iltnnr.-rlll1 increaa,i tj it pruiti 14y 

1~ 3' by IlOtI5. Tho ntxiber of ptiblic hydrants soreri in 196 is 131 andr i., 

~ntIc~ otto 1to grow to 200 by 1961j. 

The Irtilnggu aind Tognligondo ayatemn and othfir CUutOMn4is aervod 'mnoute from the. 

trnnztii-J4of mnitnm betwoon Cokrotulung Spring* and the Karatnsuril flendrvoir wors 

not c',)i1ired in thi.- annlysim. 

Syntoi-wii.: uiv(,7.)unltnd wtit'oi .'olum 0 boing rn~tlwen1 by an o,(tt~naiti progrn to 

!. 1.t o re. tnnc t lybeta.v~ no r evki , .1. ry u.ime te4 i v:i~ n: 

~ttoI1 :~ lnt It:Lp'tnd 60 refuco -nnceountri wttr voluma to 

nppr~xirnntv,1y 2%pt.~ft~n by 1t5 

*7~' 1 1 nyitttn 

tPA
 



NI1, 	 tho vdit-tonal :sfppjy ,Oifs(li4terz per second) fromT1Wit14. Vo. I 41w4 

a supply of approxim a'tely 400 1/9 availablA frorA tho KartanurH avc;car, 

43tCM do.-;iM of 433 3./u o*n ba anatained wvith adequ~e reaMl ikip!'~Jr 

throiudhwtt.the nvstem. -2 

Tho 3nlyi U3.O *ln4il.-tO that .rizting sturage on thO 37atei. Vill regmatn full
 

oxa;npt dutj-otvuyhigh deadperiods.
 

At the~ prettsit time$ becausq of the methods of operation, of evaivu &pd. 

ro.tirv-;iLv, the moiny 168k3 in tho system, and the num". natr0f d or j 

d-trectivv 5-tiv connections it in not poinible to obtain atourate, Iol&e4 tt i 

dctni reqt~red to make a meaningful proforma hydraulic analysis. a *moply ~th 

tho study objective, it was therefore necessary to make certain assumptioI As. 

to the amounts of' unaccounted water volume, system usage and ponkintg Cactops in, 

order to perform the analyrsis of' the distribution systems 

The following assumptions were made to perform the calyjis based an1 the
 

Conultant's knmowledge of, the existing system and other pertinent faotst

1.* 	Looks in the system will be repaired, unmstered oisatosers will be 

motoed~ and Izactive aters replaced to reduce the' system-wido 

unaccounted water volume to 25 percent. 

'2 M IU 	 2 "e 



400 
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and larer "a 

(1) s an lrer "" 1
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-14sureaser for coptto of~n~Leqa Knm&own opnerain elevtion
(at./.

an Jebe reeviswr. sd
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.5hould, ther be440
 

oiul'rcueana4 dot ae 	 4ieieteatc 

95ulmte-gran- hon*and the tMqenaosurveydgrouoi mveuallo fr~b 't 	 roma 

the-hydraulic gradleatt at~.tbst node. 	 ,. 

.	 Thetfollowing data:.tog~rdLug 1C~rtasura flssorvoir and Jobrea, Reservotr 

were .used ira making the'!anayis~. Each reservoir has two equally 51544. 

compartments* 
. 

Reservoir 

SKartas 	 Jabr
 

Overflow Elevation (a) 150.70 115.50 

Bottom Elvation (m) 146.85 111.50 

Kaxiu Water Depth (a) 3.85 4.00 ' 

Total Volume (ai 	 4P679.44 2P206.00 
 * 

7. 	 A maximuma flow rate of 400 1/s would be available froa t thip SKartaswz'a 
Reservoir to the Burakarta Distribution System..* -. 	 * 

S. The following data regarding the now supply well (2W-I) werer used in 

making the analysist '4 ~.- 1- "~ 

Well 'NV-I 

Total flow 60 1/a A 

flow to Veruanas Area 30 1/s 

Flow to Surakatta Distribution System 3O 1/# 

BURAPS.A4 

http:BURAPS.A4
http:2P206.00
http:4P679.44


9. The followin, population projections w-re used to det .ii'e tho 

Deceits2r, 19;5 domands within the distribution usage - oft the 

system. Each customor service was assumed to supply six persons. Per 

capita co:'.nurnptionl at eah service was a.3umed to be 175 literi per day 

which re3ults in an average daily demand per customer service of 1,5C0 

liter3. Public hydrant consumptio. w-i estimated at 2N liter5 u'3 

capita p.ir dAy. Each hydrant service w~s assumed to serve 300 persons 

rejulting in an average daily demand per hydrant ser-tct,? of 6,000 

liters. 

SUAPI . HA
 



.> ~SSRAXARTA W4ATMWPROaFZC'T
 

N4URBZR OF CUST~OMERS &PUBLIC HiYDRANTS 

___ ~~A ZQCESTINkTED 
~ rrt' 

=roATESIG 
-E~I~t~'vcz~c -

TTM 
-LT0 PULC--7 

'JAN. .1981 ADDr'L QUAMLTY WYDM4~?S HTR 

:C2~1S DEC. 198S JAN. 1.981 £i~c. 1985 

ituwarti 60 1150 

mniil30 100 '130 1 

anukustian 80 1350 , 230 1.3 

11ilan '180 s0 230 11 

3ncdokan .150 50 200 .15 

11ingan 10200 ,340 442 

sola5 150 '200 3 

ajqr -200 200 -

ayna 325, 75 400, 

sbees .200 250 ~ 450* 8 110 

oyosuran 110L 10021U1 

4[unfl 

ampung 
Baru 
SeWU 

300so302 

25 125 l150 i 

arangabem -100 100 

Uuman. 230 40' 270 43 

~eunLubu 120 460 180 2 

emlayan 325 75 400 112 . 

stihn Xualm 180 s0 230. 

.tiban Wotan '400 s0 450 
prabon 400 100 500 ,,10 

rten an 125 125 

utalan 240 100 340 2 

telaft 130 12515 

fatonan 1.20 100 220 1 

iwayan 
Mnahan 

70 
150 

100 
200 

. 170 
350 

-2 

1 

ngkubumn 220 200 420 S 

sukan -300 300 -3 

ularan 160 125 285 2 

sar IKliwon 1290 1_100 380 4 10 

4 .C.m t.. 
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WA 	 EMCETITZO L~IU 0APPRIOX 
Lt3AA QATT CIJAWTIT 	 PULIC, WrQAL PUBLIC 

JAN. 1981. 	 QU?(J.T YAS WiR% 

rcgs....C..985 JAN. 1981 DEC. 195nuWS 


235 	 ..

nu.ping 	 .110 125 

.Pu.wosari195 	 .... 320 * * . . 

.o0,Sem~gi~30 ~ 	 lq 130, 61 8 

200 225SerengAn 25 1 66 

d 220 100100 320 - 20 201 :Setabelan :"80 	 : '-

Sondakan 80 100 180 .	 1. 

2275
Sriwedari 175 100 	 .
 

0. 0 .. 580 	 15 16 
Su"pp.jan. 

180 100 280 2 / 4
Tgalharj. 

610". 360260
Timuran 
430 15O 180Tipes 

20*4
-

7200 5,000 12120r 131TOTAL 	 ,200 

CUSTOMERS OUTSIDE SURAXRTA 

DelatgU £
 

Tegalgondo '209 100' 309. -a
-	 T+ 92 	 so.42
Kartasura 

.	 , a .... .
 
545 is supplied from transmission main between.Cokcrotulung Springs and 

&aura Reservoir.
 
One has average monthly consumption 0 7427-m3
 cludes edo large customers 

d cne has 1687 m3 
of 363 m. 

ludes one large customer 	with monthly average 

.....
i, .	 .. ... 
,,4;,, 
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- 19dS Pea 
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reoc(metse kyedd o 

haticipae in 1955 Haed*rnulorssow nydruli corae te( an ond~te ntods
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HYDRAULIC tUALYSIS
 

SURAiFARTA WATER SYSTEM
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PIP DATAI
 
* n . .. . . . .. . . ...... a .. .... .... b... 

PIPE 14003 ?HIAo HLQS
' ! RATi& :STY 3abut F 'o ro ELNGTH D H Ct, F YEVIT I 51 

lU a~a
*fl* O *S.. .. .. . ........ ~ **........ W .. & .........
 

'. 300 273 2 5720. 0,450 11*.0 63,393 0.19Q 2,191 u,364 
501 2 3 15U0. U.100 IO".u 0,875J 00111 0,51! ),i
 

a 5,)2 4 3 1o4o, o.150 !2v.Q U.luhb1 0.001 O.Vo0 0 ,10
 
0 503 5 4 lOo-. , 30 12U.Q 6.)594 -0,193 U. 0 .Qa9V
 

504 2 5 390, 0.450 11 o'0 6J.il Oo'.i 0.*?0730 1 
505 4 6 7b), u.150 120,0 4.127' 0,214 0.451 0,59s 
Sob 6 7 Sto. 0250 120,0 1.1 7q 0.4)21 0.002 0,005 

* $07 1 1 124u, u.500 1J3.O 19.5 '7 0,4-36 0.541 (0.436
 
509 5 55), 0,450 1100. 55,1420 0.347 0.22) 0.405
 
5'09 * 9 Ou, 0.250 120.0 2.2002 0.043 0.0112 0.015
 
5,10 9 10 970. 0.150 170.0 2.Z0i2 0.125 OotO O.IP6
 
Sit 10 It JOU. 0,150 12,n 2,2301 0.125 0.056 0.1$
 
512 7 11 5bv. u.510 l.900 89.933 00454 0,246 0.40
 
S13 It LI 9u09 0.100 1-).0 i.7149 0.2to 1,11. 1,1"
 
514 12 13 340, u.100 t0o.( 0,354 0.105 0,106 Oot3
 

* 515 14 13 130. J.100 0O0.o 0.7825 ,'loO 0.036 O,',) 
* 516 15 14 55v, v150 12u.u 3.5475 0.2)0 0,251 n,4 
* 517 16 15 720. 0.450 110,0 72,1442 0.457 0.4146 O.6 
0 511 17 16 450, '.450 110,0 7.212) 0.4912 0.J48 0.73
 

519 I1 bOO. 0.450 110.0 112.I1h4 0.7o 0.9u7 1,51!
 
520 1 Lw 1200, 0,5'.lr LJoo 99.4791 0.457 0.525 O, 1'
 
51 to 14 320, 0.200 120.0 12,5970 0.4)t 0,311 1.160
 
522 19 20 210. 0,200 120,0 9,1831 0.311 0.153 o.716
 
523 20 21 190o 0,200 120.O 707445 0,244 0.04) 0,476
 
$24 19 21 400, 0.100 100,0 io19O 0.152 0."41 O.c7
 
525 12 21 23U. 0.100 100.0 0,1394 0.010 0.091 0.011
 
526 21 22 400, Uo100 100.0 0,9670 0.110 0.1J4 0,335
 

* $27 23 22 32U. 0.200 120.0 J,247J 0.Ioi 0.)1t 0o,04
 
321 1 2 400. 0.200 120.0 4.O392 0.001 0.00) ,U0
 
529 23 24 JOut 00200 120,0 Z.625J 0.0d4 0.014 0,064
 
530 14 24 450, 0.125 100.0 0.949W 0,077 OO O c.1)4
 

* 531 25 24 520. o.2')0 i2OO 1,1456 0.01 0o()07 0,014 
532 15 25 555, 0,450 1I0o 65,152 0,410 0.jOb t),551 
533 to 46 5700 4.500 13O.u 76,3427 %),J4; 0o163 0.125 
534 26 27 400, 0,100 100,0 1.2222 0.155 0.253 O,i2 

0 935 26 21 2o0 0,125 t0.O U.452b 0oJl ,.uOo 0.034
 
136 19 20 t7u, 0.100 10o 0,776 0,112 U.058 0,342
 
537 21 22 ibvo 0.100 100.v 0,8444 I.ld 0.115 0,19
 
531 20 29 330' 0,100 10o.0 0.201 0.05J 0.029 0,097
 
539 27 30 5170, 0,100 100.0 0,4458 0..57 (0,056 o,194
 
540 10 31 120. 010o0 100.0 0,0207 0,004 0,000 0,001
 
$41 31 32 1900 0.100 100.' 0.0207 0.003 0,000 0.000
 
$42 32 33 200 0,125 100.0 1,|59 0,154 0.095 0,476
 
$43 3J 34 iio. 120.0 0,330 0.426 100190,150 IA9763 
$44 34 3s go, 0,125 100.0 5.976J 0,447 O)t) 4,031 
545 35 is 310. 0,1o5 IO.0 J,2120 00267 0.447 1.76 
546 36 31 sOU, 0,150 120.0 00543 0,0(33 OOUO u0.00 

* 341 3 3 $5Jo. 0.100 100.0 1,1351 0,145 0.IV2 0,51 

-11



No, r~u.4 TO LU.for rm DIA cu~r rLO P'-- VEL0C1rY L-. i ~ 
* 54 22 3M JOV. 0,100) 100.0, J,2743. 0.417 0.7I 4 :," 

t.549 
* 550 
* 551

552 

39 
24 
40
25 

39 
39 
39
40 

44v. 
434. 
500,
343 

0.100 
0.125 
0,100
O.A5Q 

I00. 
100.0 

11Q.0 

,014101 
J.623 
1).".7511 
1?703 

11 
0.11b 

0.21)
0.3)a) 

0,00 
Q.fu 
.')'tl
0.170 

--
I.eL 
1*211 
11,44, 

* 55J 
.554 

q 555 
55b 

41 
39 
42 
40 

37 
41 
41 
42 

32J.o o5.0 
44u, 0.125 
440, 0,150 
oo, - 0'450 

120.0 
IV(,( 
12').o 
1U0q 

;o4439 
1, 453 
6.4177 
55.2214 

0.1o6 
0,15n 
0.346 
0307 

0.101 
0.7.,j 
0*.5 
0,154 

o,.j; 
t.4.1 

1,511) 
L. 4'.A 

557 
55 
S5? 

o,560 
561 

* 562 
56J 

t 564 

26 
43 
43 
47 
47 
49 
46 
50 

4J 
44 
45 
46 
40 
40 
49 
47 

25e 
25'). 
310. 
90, 

210. 
20. 
21. 
3". 

0.500 
0.125 
0.500 
0.150 
0,125 
0.L00 
0,109 
0'150 

1)0.0 
5j).Q 
130.0. 
110.0, 
IOA.u 
100,'.) 
10)'0 
12o.o 

73.95, 
,-. ,07 
7J.S067 
0,I2' 
0,9]hi 
0.112hv 
0,4702 
2.1m1 

0.177 
0.1,Oo 
0,31-
0,047 
0,07b 
O.Ao4 
0,3)0 
O.5 o 

0,077 
U, I 
).oh4 
0,Ov. 
0.017 
U.002 
0.02J 
0.066 

(O.J 
u7U. 
u'JOl 
U,O)O 
co.130 
olUOl 
O,59o 
0.174 

565 
566 

* 567 
569 

0 567 
* 570 

So 
49 
52 
52 
53 
54 

51 
51 
50 
53 
51 
5 

33o, 
250, 
210, 
300, 
2909 
100, 

0,00 
0,125 
0.150 
0,100 
0,100 
0,150 

100.0 
100.0 
120.0 
100.0 
100,0 
1204.1, 

0.47)7 
0.6)/ 
J*JSJj 
1.0114 
0,739 
4.423 

01111 
(.Us, 
0,190 
0.111 
n,#db 
0.2A 

0.112 
0,019 
OoOds 
0,11d 
0,4)59 
0.1I1 

n.)39 
0.014 
V.4'c 
0.462 
0.2:3 
0.11i 

571 
72 

54 
55 

55 
5b 

340, 
300, 

0207 
0,200 

120.o 
120.0. 

r 10,7192 
12,472 

0.311 
.,, 

0.,2' 
0.3.1 

oSq. 
1.12 

# 57) 
574 
575 

45 
56 
37 

56 
57 
S 

bJ3 
140, 
37u, 

0.500 
01150 
0.150 

1i0,v 
120.0 
110,0 

67.b3 ; 
b.;Ai 

0.. .)4 
0.','I 
0.'.1:0, 42 

(j0j. 

.tC'11; 
,,'.444 

£.JS' 

-10t 
576 
577 
579 

* $79 
560 
$a1 

* So2 
SO) 

a 564 

sd 
I5 
57 
61 
61 
37 
63 
41 
64 

35 
so 
60 
600lv0 
62 
61 
62 
6. 
63 

47U, 
ovV, 

JlO' 

10, 
440, 
$9o 
35v. 
410. 

0.150 
0,100 
0,100 
,100 

0,100 
0,100 
Oou 
O.O0 
0.76O 

120,0 
1i0.0 
lOu,. 
50v.0 
10.0 
100.0 
IOU,.' 
Joj.v 
100.( 

3,9729 
3.3143 
0.3U97 
1.74,27 
0.5181 
1.0146 
0.0624 
2o2111 
1,!979 

0.-125 
0.4a) 
0.0i9 
0.717 
0,006 
0.2)4 
01012 
0,362 
Oi)1 

0.26 
1.121 
0.,)5 
0.14k 
0,014 
0,Sb3 
O.Out 
0,003 
3.12 

0,55S 
4,042 
(.Qoo 
IlfS 
0.1;v 
1,141 
#.,Ou 
1.195 
J,70 

565 
0 50 
* 517 
* So 

5i9 
* 590 

591 
592 
593 

42 
b5 
66 
07 
64 
69 
69 
70 
66 

64 
61 
65 
66 
61 
6e 
70 
71 
71 

29U, 
JU. 
52f. 
26U, 
140, 
00, 

3509 
240, 
420, 

0.450 
0.125 
0,125 
0,450 
0,450 
0,150 
o.100 
U.100 
U.150 

Io.u 
500o, 
100, 
1o.V 
550.0 
120.0 
1U0.0 
1U0.0 
121), 

40,ioon 
3.9593 
3.0)t6 
5.6711 

34.03A7 
24.2202 
5,4215 
5,06) 
1,04)4 

0.25) 
0.32) 
0,247 
0,1l 
1)o,7C 
1,71 
Q,'qu 
0,045 
0.455 

U'vTh6 
C.5w) 
to.5')I 
U.027 
u.041 
4,740 
J'492 
3.10 
o,02 

OJ2b 
1400 
1150 
'1,1 

17o1 
I5,e~l 
9.97b 
e.192 
3.051 

$94 
0 595 

5?b 
$97 

71 
72 
71 
1) 

12 
55 
7j 
74 

215, 
490, 
21o, 
j71. 

1,500 
V,100 
VISu 
o.O 

50V'u 
1o00O 
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O000 0,000 000 111.5% JJl2 325,5 144.7J 

1001 -Q,OJO -3,OQ 115.00 $,.0 649,75 111,0 
1003 -0.215 -215.11 146,15 3,15 37.7) 150,70 

-z2



RUN NO. 2 - 1985 PfAK M).MAD 

HYDRAULIC , ,\LY; IS 

SURAKARTA WATER SYSTFM 
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1941 

78-377-2-002 HyflpAI1LC A.4ALTS13
 

CITY of SUNAKARTA IN(JIL3A 

S5r4pLtUS j&4PI4UVML'd3 THAOUGK
EX1.,,LNG 

2.b9SO
 
ALL OLMAND FLOWS AHL; hULTZPLIED B'1 


210
NOOLS 

0sQUHCf. PUW'PN 

05)I$T%#4 P'14I'3 0 
I
PL' 'PV01I5 


~1N1U'R LU3SE,.i 0 
0
pHvl 

0NOZLES 
0CHLCX ALVti 

OACK pS~ 0
P'it 


NUDE £ELLiATIGH
 

)91,946
NCT Y5TFS4 DEMAND EUUAL3 

421,941
miTIy( rVf'AftO IN WYETC' EOUAL3 


SUM~Uor 


111 49
MALr t3AtO wiIDTm 
NUqb:R Of LLCVP1, 9ND WIDTH ANDO 


TMOD u6t:, TO SOLVE COUAT1t48.
 
4 41x, cYrc'SI1 M'-

3o r rVtFt.IILICES aO0.62to0l
 I~TI. vrn IU. 

o 2*ZJLvvI
3 5U4o iur vir.,.hCLITtRA T I~isw 

) 3*Or JlfrtTYv.50 0:12LOOO
llt~~lt!* 
'V30 0 41ILoOl
oIVFLE0
ITLOAW? lut1 4U QF 0 )3Iryt- S*4 0.1IL

I~OAIU2 ~lJu 01 
I sumt or OIVIIAtL -305 0*321I..O4i'tAtljw~ 

UNITS (It300U1101 AVE$. 
OIAPETE"i -*qttt1 

HEADS - Ffr 

LLI043O a* K
 

L1lfStS/ACCoO
TLuw 
usgo rp computipa mcAD asigs

Tlionfuti
NALKO-NILLIA"S 

W24.

2 

http:JlfrtTYv.50


PIPE VATAI
 HEAD 	 HLOSS
PIPE NUULS 


VELOCITY LUSS 	 /1000

NO rkOH TO LENGTH DIAM CUEr FLOW RATE 


-	 -- 010040-0U* 40 
w 	 .. -***- wwo.."..WUU l**elfU S*ww "M- a 	 a .. f"l.. .. 

0 500 275 2 5720, Co450 130o0 11767216 0,740 6.91e 16209 

50 2 3 1500, 0100 to(), 0 1,6196 020b 1,597 1,005 

4 1 1040o u,150 120.0 0,017b 0,001 0.000 0,0000 	 502 
0 	 503 5 4 to3, 0.200 120,0 1l2005 0,357 0,9bl o,933 

504 2 5 j9vo 0450 110.0 117,0657 0.736 0.636 1.630 

505 4 b 760, 0,150 120.0 7,9076 0,447 1.511 1,968 

6 	 7 Sloe 0,250 120.0 2,494 0,049 0,009 Oot7
506 

* 	507 1 7 1240, 0,500 1.30.0 170o024 0,67 1,776 1,434
 

508 	 5 4 550, 0,450 110o0 102,5900 0.645 0,702 1,277
 

b 9 g00, 0,250 120,0 4,1935 0,05 0,041 n,051
509 

510 9 1o 970. 0,150 120,0 4.1935 0,237 0.59b 0o614
 

10 it 300, 0,150 120.0 4o1935 U,2)7 0.164 00614

!1t 

512 7 11 	 560, 0,500 130,0 171,2671 0o72 0,812 i,450
 

960, 0.100 10,O0 3,0910 0,394 3,3) 3,524

513 	 11 12 

514 12 13 340, 01100 1000 1,4149 0,10 0,282 0,029
 

i0, 0,100 100,0 IblO 0,205 O,137 1.054

* 	$is 14 13 

* 	516 1s 14 550, 0.150 120.0 6,b)2e 0,357 0,789 1,435
 

* 	517 16 is 720, 0.450 110,0 133,7255 0,41 1,502 2,066
 

* 	SIP 17 16 450, 0,450 110,0 14Jo369 0.9)2 1,Ob6 2,174
 

519 	 0 17 b0o, 0,450 110, o 204.6193 -,298 2.758 4,597 

11 It 10o. 0,500 130,0 171.0952 0,471 1,736 1,447
520 

521 IN 19 320, 0,200 120,0 21.V172 0,694 1,026 3206 
522 19 20 210, u.200 12uo0 16,6175 0,529 0,407. 1,937 

523 20 21 19U. 0,200 120.0 12,9159 0,411 0,231 1,215 

524 19 21 400, 0.100 100.0 2,0141 0.256 0,63 1.594 

525 12 	 21 210, 0.100 100,0 0,J40 01049 o,nl7 n,073 

22 400. 0,100 100o0 1,4656 0,17 0,354 0o,8Ss2b 	 21 

5.811 0,1.5 	 0,89 0,277"
527 2) 22 320. o.200 120,0 


52P 1) 23 4co, O..0O 120.0 0.2622 0,0CI 0,000 cOCl
 
5'9 2) 24 )in, 0,200 121jo0 4,0647 n,129 0o,)54 0,143
 

24 	 450, C.125 11",0 1,7716 0.145 1.192 0,4i65Jo :4 
S2. I..'00 I; o 2.5412 0,'I1 ,ll 0,0t0

131 	 J" 24 4 . 
0,0i0 	 .7 0 50 1,712
 

531 4 570o n,500 )').0 147,9136 0,.54 0,b30 310C6 

i34 26 27 4'0, 0,100 I10.0 2.0932 0 ;"? 9.6V5 1.7132 

!35 Jd 21 50o, o'?25 30.0 1.1474 0,094 O.u47 o,190 

536 19 20 Iu. 0.100 I9,0 3,993 0,241 0,241 1,419 

5)7 27 1 60o, 0,100 100.0 1.2746 ,1t2 0.246 n,643 

p 20 1 )ju. 0. 1 01 I'UQ 0,319 n,1,3 otj'7 

5J9 ;7 JO 5Y ,. 0.1Q0 1U O. I 7 0.1 o179 • ,15 

541) 31) )1 12(, .060 1'J.' 0,0949 Q.'19 0,o('2 f,036 
lyU, 1.100 . 0,U949 0,o12 OOl 0.Out 

5J2 35 .5 	 5!51 110,U 0,7-b 

541 31 z 

542 32 j ;(0o, 1).)5 U', 0 '. 1 0.m7 O.1C2 i,512 

34 is. 0,44974 . 1,199'1! 	 12(., ) 9 O,'3 IJ)354) 33 J5 	 )to.J e 0.1;5 1ovUU I I 11,345
J44 	 M 


.I 35 16 .0, 0,15 1'0.0 1,J'40 *o,4j7 1.i1 0 
,) 1546 	 37 f, !e I. 0.o11d ,;oq 0.j o136 ,250 


* 	54 36$ Joe (),Ila I u.0f)71 024 f, f9 0 1, PjI 



? . HLO;3

0-° 
. ....
P oIPo A.... .. 


T 	 Q~
VE .......
fLU A 14AE OC 

-WDiL~0ro 1,0 14 D A 4 ur ...........
3 	 c ..P'. . . ......... 


"'71
5 1 0:04,

21)0. 0.100 10
22 38 	 6 

0 ' O A, 0'019 1, ;$o$917 
5 39 34 44349 


* 30 24 39 40. O3100 100.09.71	 0,195 5.• 550 45 3 ,03 0 1,7 3,tO0
100. 

. 959
67 3 7
106 	 o1
11 . ,bO0 06;0 I,9SQ


31 ~Oj2. IS0 10.o 5,))b: 	 4.)3'
* 553 4~3 	 1,90iUbI1
t2.04")t

4"0*, 0Oo"') 120.0 	 ,~ 0.61 . 9)141 	 t 7' 1• 35 4 2 )O2,1604 	 1.,7
516 4240 

4 1 VW, O*Osl 0.)10.1 	 00.64 004314 0 . 
5 5 

* 3 
2 

4 
250. 10.U 03,162 0o713 0,2"2 t. 44 	 0 

43 44 O 05, 100." 14 3 2(i 3 0.433 1.7 3 
516 


oOQC2)0o100.0 0.2004 0,9I1,1 	 0,35 47 210. O.5) 	 0, 0.Q )
0, 3 0.042 O,.Qus 0,05
 

43 4' 2ft0, OLSO0.100 i~f*.0
5-2 40 90. 1O0.'1, 3n 
, 0010 0.046
,)Q%3
* 5 4? 2'', 0.100 00.03 46 4 


* 	 5' 0 46 3g0. 0.50 1I0.0 204? 0.06 0.0 6 
0 9229 0 67

* 565 Ad 30 3 o, 0,13 000 0.o b 0,06 0,04 . to"
3,0'3
100.0k,16 	 0.
20:1, Ot 	 0.02 2 0Q 4
5 ..l 3 	 1. 035 O .O 

5!7 	 . 0 100 120 .0 

49 0 7f 	 0,94O
500 4 6 	 ,IO0, 0.105)67 049 O
47 J40 00150 


0,100 100.0 1,203 O 4 u, O.
 
5) 5 it'Jo 
 0. 0.01 0. 4'1605
2%0, .1')Q 10.0 0 	 0,044 Oo41* 5704 5it0 55 0 31. 0, 25 120.0 1*.bO0,|435 

59 36), 02 	 400 0.7)30 1 .143577 5 

Q. 47 0,52l l 1 
12 ,3 2 o1

I OU 0:10 0 1i(. 0 	 . 14U, O1,5 	 O
$ 6 7 	 100 1 0 . 21,24 000,43, 14 3 0.5.O , 6d1 n34o & 6$71 
457 5 

35
) ]4 

d 
0 
. 14, 

0 
1). 

.
0 0 t 

I 
Z
o
0 .

0 
O 6t. )6 42 0 . 

0 n 
7tb 38 

64. l 14 0 . I " I10.0 0. 163 0o54'. )16 ).79 
57 4 )4 1 , 0,40 O .0 6,')61 0)4? 40 1).,64 1 n4.4 17Al)7 o3O, .3 

341e00. 1) 1 0.1)A 5t 	 3
)2,0110,1
546~ 1 1o. 00123 100.0 	 1 3S 6 	 94 , 0,100 OV) 0,5029 ,))1f)50.6 90.4 2 
37 ;5 5'9 I 1 .Q %16 49 	 ,It34 sIOU 0,060 	 0°.71 4 1 6.u3 0j03)0715 o.
$ I 0 01to 100.0 tj* 456
* 542t 63 30. 0 00 10 13.5p3 10 	 4, 441 01 Ito 01100 0. ,v')9] 01) 0 ,6
5,07 -SI4, 

0,11 t 0,05)
540 6 166 6,s ')10 	 0,11 40. 	 0,5


5,I 7 5 4, 0,10 100 1,74* 


11O .0 TJo: g 141i 0 . 61 $0 1
 
4 IV . 0 ,450
%04 b 


* 5 4 410. J.,,)10 100.0 7 ,61614 0 4 4 1@.,3),-v)41.~ 
$ 4 6 b5 61 wt. 0 , 115 . .O]I 

1
I,t I5 t,4

|0O.' |),|45


• g 49 Go )00, 0150 

l o
0, V. Jl
9 J1 o ,10o t v 4"6180 

4 
0,

16
0 11 5 .1761b| 10 l 	

0,ose$
 
10t it5 3so,0.. 0 1,33' 100,.0*V+, 3t0.0,i10i Oo~ ,


340 , I I$ 
| .. l4o4+ )J 0, 0 01 .11e1
430 0 O ,| s o1604|1 


1 .11 6
1 *Q lO ,4l 0. 111 0: i 1l 

|t 0
7l 3 71 0 1 J O|
$i t 	 0 64005 0 .00 0 0 "0 01o 

, 1 a1 1 49 0 0: 100 100t.O 1 0 ,1 4 

http:100.09.71


PIPL n~rAI
 

PIPE 1UDLS H+F I.405 
NO, TROm TO LENGrH DI1M CUEF FL04 PATL VULI I Y Lrr /Ij. ' 

aft..a... .m 00.....ftm** ... .. .... ....... w.. 

590 7j 74 315. 0,1ou LOO.u U,6649 0.045 UOe) o.105 
519 
goo 

7) 
75 

75 
7o 

4J. 
ilu, 

0,150 
0,250 

120.0 
17fll0 

Io'j42 
10,224L 

0,1) 
0.20 

1316 
0'142 

3.I99 
0,066 

0 601 
0 606 

77 
78 

70 
77 

200, 
140, 

4),150 
0,150 

1200 
I2(,I " 

3, V'-1 
4,417 

0,177 
0.250 

t 1 
0.1"7 

0,]15 
0.675 

6O) 
6o4 

56 
76 

70 
i 

570. 
190, 

n.159 
0,25O 

120,0 
170.0 

5, )74 
10oY042 

0,241 
0,2*2 

;.41 
o,5? 

0,3j 
0.1'"0 

605 1 12 IOU# 0,250 1j).o 7,7676 0*0$ 00CA) O,2.) 
* 606 1. 92 lO, 0,000 100,U . 0,7614 0.151 0,125 0.74, 
0 bO? 1.) 1) IOU, 00|00o1O.0 0,7611 On97 0,026 0.263 

601 77 0 3)0, 0.100 -100,0 O,'504 0.064 0,0)1 0,121 
b09 79 so " 69, 00100 100.0 ,1 92 0,17) 0.204 0,770 

* 610 
& 911 

79 
79 

7 
51 

1 v5' 
505, 

0,100," 
0,100 

100.0. 
10t,o 

0,1512 
1,2575 

0,017 
0.033 

0,005 
0,02D 

0,013 
0,ii5 

612 56 79 590, 0,500 Iju,0 125,5427 0,639 0,441, 00ci 
913 

* 614 
12 
i5 

14 
34 

2'ue. 
760, 

0,250 
0,150 

120.0 
130.0 

6,0472 
4.4767 

0.12) 
0,25) 

0,21 
0,555 

0,100 
0'59a 

615 79 Is 29u, 0.500 lio'0 22,310 0,627 0.223 0,745 
929 Is 46 130, 0,150 110.0 11,3043 0,640 0543 4,527 
617 16 67 400, (0,,io I1OO 5,49)3 0 1 0,476 I,19 
6I1 i1 11? 100 0,150 110.0 2,9622 0,1b6 0,057 n,379 
19 17 661 20 0.100 in0010 5,1412 0ohO 2.513 9,105 

920 
921 
932 

I 
60 
86 

49 
19 
90 

400, 
530, 
260, 

0,100 
0,125 
0.100 

100,0 
I0oo 

1J0,)u 

1,u435 
1,2109 
4,7090 

0,.36 
0,099 
0,600 

1,370 
0111 
1,9-4 

),424 
0,210 
7,605 

92) 90 91 120, 0,100 F00,0 J.6070 0.459 o,501 4.%91 
* %J4 91 as 390, 0.100 1Q),0 109561 0,249 0,4)6 1.510 

ba5 44 92 100, 0,400 I30,0 31.2315 0,646 0.216 I,079 
626 92 91 160, 0,410 1).o 77,5023 O,17 0.1 n'09U9 
*17 9) 96 200 0,400 130,O 74,9149 0,5-J6 0.146 0,929 
626 94 96 120. 0,400 IJ(1. 69,0294 0,5t3 0,0,6 0,190 

S6211 96 )9 300, 0,100 lOUO 4,1010 0,522 1,211 5.915 
* 6)0 )9 97 ISO. 0,150 120,0 4,5751 0,159 0,106 0,72 
* bit 97 95 190, 0,100 100.0 J,721) 0,45S 0,o75 4,b0 7 

0 233 95 91 220, 0,100 10060 I.)331 0,10 O.0,lb4 0,74S 
)1 
934 

96 
96 

96 
go 

llU. 
lot 

0.400 
V,10 

1)0,0 
I11,O 

61,2691 
J,1091 

0.4t6 
0,405 

0,115 
0,946 

0o,40 
51189 

*)1 9 100 tou, 0,1M5 100,0 101106 0,2%4 3,121 1,206 
6 16 100 97 12') 1121 100,0 1,2)4j 0,15? 0.01 0,644 

* 9)7 154 9t 30, 0,121 290,0 40j,40 0o347 0,21% 16141 
6)6 1204 102 205, Q'450 I10.0 14,1661 3,211 ,st 6,1b) 

* 69 
640 

lot 
of 

65 
104 

90, 
Isu, 

0.110 
0,400 

1O0,' 
110,0 

7,179t 
10,4049 

0,95 
0,401 

1.010 
0,109 

1P,)%4 
0,446 

942 101 102 )4v, 0.410 I20v' 21,Jo64 0,149 0,029 0,064 
* 643 20) 101 440, 0o150 10.1 5,1019 0.5i0 Oou4i 0,01S 

64) 6 010 160, 00414 Ito,, 31,8120 0.20# 01025 A,5% 
644 11. I$ 1%0, 0,100 20.,v 1,7534 0,331 0,115 101 
94) 105 lot S00, ),100 100.0 0,J6) 0,047 0,034 0,069 

0 644 107 216 lJO, 0,tOO 00.0 1,0119 0,119 0,144 0,449 
0 941 l! 101 410. 0,410 110,0 )2,4326 0'MIO 16410, 0o00j 

-7



P{P DATA: 

N' r7pw4 TC LCMs I M DI&P CU7-- fL04~ RATE VELOCITY 
8ZAD 
L?55 

HL3 
I#b;u~l 

we"~~e. . .. ... . .. . . . ...... .. .. . .*f~e *......* 

b4a 04 too 2b0, U,450 110.0 lJo'ia 0,017 0004 ',. 
647 

* 050 
14 
95 

10 
054 

700. 
2bU, 

0,500 
O0,51)0 

lIo,0O 
110,0 

1).1431 
100.1480 

0,097 
0,541 

0,nI1 
').155 

0 
t0. J4 

651 92 10) 50, 0.100 1000. 2,2437 0,24b 1.119 1.V44 
6 5 j 
65) 
65 
b55 

t; 
110 
1 

ItI 

tila0 
111 
III 
112 

2Mo, 
12(, 
51e. 
JIo, 

o,.)4o 
0 10 
0.100 
O'nao 

IQ.') 
10010 
1O I.O 
1oo.,) 

0.7.02 
0,J104 
Zo1621 
0,9979 

0.1 $1 
0,)41 
0o 15 
01'0 

0,loQ 
0,0 
1.001 
0.4b) 

4), ? j 
o,051 
1.619 
1,247 

0. 
o147 

112 
93 

111 
Ili 

290, 
270, 

0,I0 
0.100 

1000. 
IO0o' 

1,2)93 
,10674 

0.150 
0.492 

0,1I1'4 
1.441 

(.$49 
.1.17 

* tl 114 III 2b0, 0.100 100.0 0,7167 0.o4, ),071 f,273 
6 611 

• 
! 

111, 
10A 

It-; 
115 
Ii115 

220, 
215, 
390, 

').125 
0,125 
0125 

100.0 
100.0 
100.0 

4'P041 
5.)465 
1,4166 

0,)56 0.495 
0,416 0,7ol 
0.27a1 0,554 

2.252 
J'23u 
1.431 

b62 102 11 390, O.1O t10.0 2.4101 0,1 1 , 1oI1' I 
* 063 

061 
0.,5 

* 65N 

117 
111 
107 
1 

114 
Ito 
14U 
t19 

300, 
So, 
2310, 
90. 

9000 
0,300 
0,450 
n'3j0 

10.0 
120.0 
110O. 
120.0 

2.9)M1 
3,03:2 

10.0220 
29.1657 

0.IaI 
0,052 
0.Ob) 
0,41) 

0,991 
0.000 
0.004 
0.09 

i.j31 
0.01, 
0.017 
0.762 

061 
WOP 
669 

Ili 
13-, 
121 

12) 
121 
122 

200, 
6JO, 
461, 

O.J30 
0,}00 
O,0O 

120.0 
120,0 
100, 

26.701 
25.459 
1.4960 

0,378 
0,359 
010J 

0.1io 
0.|1 
o.j) 

0,649 
O.5. 
OQiS 

671) 
671 

f 67, 
073 

* 6 4 

119 
121) 
1)U 
122 
1?) 

122 
13 
12J 
12) 
10 

400, 
320. 
20), 
42Q. 
240, 

0.n7 
0.103 
0,100 
0,100 
OO40 

104.0 
100.0 
100.0 
1001o 
100,0 

1.0515 
1,4671 
0.431 
1,1059 
1,)660 

0,211 
0,117 
0.1)9 
0.141 
0.212 

O.4sj 
0.)V4 
OOV 
t,2t 
0.]49 

t,942 
0,007 
0.125 
0.52 
1.451 

:773 124 21t. 0.00.0 00.0 0,454 0,044 *).1'I n061 

* 

q 

6'% 

0?) 
71 
90 

1:'. 
W' 
113 
111 
111 

175 
1'0 

1 Ili 
111 
124 

220, '0,100 
1 ., 0.10, 
Io, O'3e'o 
300. 0,100 
1900 0,100 

100,0 
100.0 
112.0 
100,D 
10010 

1,1066 
0,5292 
70,1090 
1,)647 
1.113 

0,240 
O,67 
0,290 
01$74 
0.152 

01%1 
0.0 
1,052 
0,2 ) 
O.oIy 

11413 
0,114 
0,')17 
0.715 
ObO 

bIl M1 
482 Ii 

* 40) t34 
* 64 12i 

445 10 
bqb 125 
S17 17, 
64616 ) 

4 

Ili 
t3t 
121A 
124 
iW7 

21 
It)
Il 
i e1 121 

310, 
2506 
140, 
220, 
2I, 
Vv, 

22, 
IJo, 
4, 

0,300 
0.Iio 
0,150 
0,100 
01100 
0,10 
0,100 
OJO0 
0,100 

120.0 
1j2.O 
120'0 
10010 
1u'.O 
100.0 
00.u 
lfj.o 
111.0 

1|o5972 
J,2422 
2.J61 
O,042 
2,0101 
0,010 
2.240 
14.079 
12.381) 

0,261 
0,143 
O,is 
0.114 
0,2%% 
0.10) 
OJVo 
0,v* 
0.18 

0.126 
O.Ovs 
0,010 
0.01S 
0,445 
0.05 
1,4)9 
0.0i5 
0,0I4 

0'm3 
0011 
O.tb 
o.}$4 
1.501 
(o.j1 
1,19% 
0,11 
0,11hi 

* 490 121 12 2vO, OIs IJV.0 1.06ib 0,0017 0.0)1 O,1S 
491 

* o92 
1 
17 

1.16 
6 

4uO, 
)20, 

0.100 
0,100 

lC'000 
100.0 

O.tos 
0,221% 

0.j10 
0,01)9 

0,14 
0.009 

o,4s 
ouvi 

*• G 
13 $ 
2t 

IlI 
Ilt 

J4U 
450, 

0,121 
01100 

I00,0 
110.0 

1,4171 
1,019C 

0,111 
0,1J$ 

0,100 
0,'3O 

o,296 
0,00) 

* 4" 
bib 

134 
l3n 

IMi 
I1I 

Jo. 
ISO, 

0.100 
0,100 

|Uo10,0
100,t) 

0.301 
0,072 

0.0il 
0,009 

O. 
0.000 

4o4oO 
oOOl 

097 1 0 940o 0,400 I0,o 1711669 0,-169 1,))$ 1,424 



.. .....
...
...
...-- '' 
o---..
.,....
.. . ........ 	 "
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