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DETERMINATION OF FRICTION FACTORS

The dvnamic viscosity of water at 100F and approximately atmospheric pressure:

po= 142010 7-lbf'-'f:» Ref. 8. ASME étum Tables (1967), Table 10, page 280 10-20 psia, 100F
fi

The density of water at 100F and approximately atmospheric pressure:

p= - Ref. 8. ASME Steam Tables (1967), Table 3, page 131, 15 psia, 100F
0.01613 g3
The kinematic viscosity is then:
2
vt ve136910° L
p sec

The absolute roughness will be assumed to be that for commercial steel pipe. Since the piping is stainless steel,
there should be little change in serivce. The value is the one normally identified with the Moody curve (see Streeter
2nd ed,. Reference 4, page 183, for example)

e = 000015 ft

The friction factor, f, is determined from the Colebrook equation (see Reference 4, Streeter, 2nd ed. page 179).

-l—--0A86-ln L 2.51
Jr CEER
where, D is the pipe diameter, ft
Nr is Reynolds Number
14-inch nominal pipe:
D= 110428 Q =429|-!‘,l v yv=goss. Nr=2¥  Npe=1.49610°
min D? sec v
'A-——
4
€ 251 1
Guess value g =001 f = root 086[0‘6-3—'7'*—-—— e ) f=001384
7wyl s
€-inch nominal pipe
D:0sosaf Q=608 v. 2 yogees.tt N 2Y  NredsrN0®
min D1 sec v
!.—
4
e 251\ 1
Guessvalue g = 001 f = root(-0.86In L. L f=0.01667
CEERNH I

Mathcad PLUS 6.0 F(PEDP.MCD 3:38 PM on 01/03/96
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EVALUATION OF ITO'S EXPRESSION FOR ELBOW HEAD LOSS
This is an evaluation of the following expression from Reference 10:

k(a0 Ng.R ) =000241.00N g "7 (R )7

For all elbows the radius ratio is: R,=30 (This is a R/D of 1.5 for long radius elbows.)

For 14 inch nominal pipe
N = 149 10°

90 Degree bend: 0:=9
A g -196
a=095+172R, k‘<a.9.NR,Rr) =0.143

45 Degree bend
a=1+142R " k(o8N g.R ) =0093
For § inch nominal pipe

Ng = 45710°
80 Degree bend: 6 =90

. @ =095+172R "%

45 Degree bend

ky(a,0,Ng.R)=0175

@=1+12R, " k(a,0,Ng,R )=0114

Mathcad PLUS 6.0 ITOELBO.MCD 3:44 PM on 01/03/96
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Fig. 541. Bend performance chart — circular cross-section (Re = 10%)
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Fig. 13.21°.  Dividing flow: branch angle 90", loss coefficient K,
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Fig. 13.23. Dividing flow: branch angles of 45-90°, loss coefiicient K,

0.8 0.9 1.0




@

MMPR

MPR Associates, Inc.
320 King Street
Alexandria, VA 22314

Calculation No. Prepared By

Checked By B
age ~
10250002 | Mo L) "
brixé Jec (7z2)
/_/ow /P /

romn and put Sreue

A, no //wa-;'/’ rov Slow.

/’:u".’ %/;4 Jrue¥lag’ i

Viiiller (Kor 3)

ﬁfﬁi’ ¥ /77 12.2/ 5«/4?(. /€
A, = /0
@ = 10O
K, = /13 ,
2 \
Uy TR /3 J )
//9/ =/,"r +{5/ ~ }
- ”,'i
U :
A/E/ gf q /{") ; 2 f/
Ay =%, v 112
- - — r"'
“J




AMPR

MPR Associates, Inc.
320 King Street
Alexandria, VA 22314

Calculation No. Prepared By Checked By _
/ d Page oa
1020750HH 02 A /27 (24 () L a
Lryix & 7ee (72)

Flow in Fun braveh owly

Ne tr the 1901¥x)D ke, Yhe /)'7/;.23 in Jrller (et .?)
G/res a K o; 0. 0%

Thi FBichon Joss in Fhe run o3 a g howld b

-

O L05Y. &

4 v 3 U
-F D0/606 7/

-

L= 0.9207 # ),
-y /’é . /,‘///-' ',,’ e -~
) T * TR bkl S A7 L
Loty
e U s<¢
< = o0 0¥
A —

bxix ¥ éu/uau,‘z;_c (7¢)

e,

Flow /s )‘hmuﬂ( Fha buwr,
losscs buould ro? be é.//y

;o= .02

,4(4//‘3«/ tnbl 6%r fhe comwperiel)
howerer, alf &) Hhu brérd ke loss ull he used,

fo oo/:, asmall

Formm Joss, as unuld
be Expecked.

0. 0507
/

/n f’/.’fls Case Fu "',;IIH




AMPR S5 ey "

Alexandria, VA 22314

Calculation No. Prepared By Checked By
. M Page 23
/0075 DHH 02 V4 St 1k (o)

d. Gua7E VALVES
G meh - (MUV’gg, MUV'éz, MUV‘LB)

These 7.:.& voalice vn'tl be ccn-.,:&&'/e/ gren. Tha a/muw'u7
4r Ay -8 04{9 rne? zhow any vedveh'ow of area
//)19u./</; Hae valic.

Crane /éc/ < P 4-.’7) recommmerds Kz ‘V/r
whert 7[7 torus hAom & Yoble on Ve /,‘-;‘4),,,0/ A b rpminel
p/,.)‘ /5 10/5,’ Se K L 3 .0/51 f

er K+ o 2




WMPR i dvesent.

Alexandria, VA 22314

Calculation No. Prepared By Checked By

102076 DHHO2Z ZéZ%//nm.. e e Page J ¢

€. Cuweer Vetve

6 /neh muoy /(rone bin oo lh class, scul‘u() chiak )

fi-aru, (/iuf £ ) 7 /-27) Giice a A voluc ¢/ 50%,

/i

/
tor 1 tonditoir pwhave Hu ik i 44//'7 /&,
/"E’ s case, as Arr Fhu 54& Va/b'tl /;‘ wi'll ke Fo b it
Ao Flu Foble o 2 A2 /e 7 5 . 0/8 5,4

K = S0r. 015 = 0,75

This velve /s eencelt only 1 Ve valie /S Ailly spen.

EVCI WP-£97F (d. b ) actual Yes? dole ooe edlod

Br 6 ©-000/8 (isie valic that show it buas not#.
Wen unff i igloct. ) vt td paoliny teact s il € g
bouseyurnFly, MUV-40 of orly 6.7 Flse
wi'll hot be Aslly eaesr, [o Fhot 328 Mu /7 yalue Sr
hat 'A///(; Gk bali ¢ wil/ % Fre /aw, sriree Ho /‘)ﬂrﬁ}!//l;

Cpen disk st ertentdl inly Ha Klozs cheois .




'A‘MPR MPR Associates, Inc.

320 King Street
Alexandria, VA 22314

Checked By
/ . Page > E 3
Dlorsvarre LA u)

Calculation No.

Prepared By
102075DHH 02

Sonu kst dola i aveilable m Prlicven |
EORD WP-£979, Appendii D, on the eold woler

JrEsser ¢ /w,a ¥hioucdy & eomicnbona! &iu Swin
eherk vulie ot vonous diek o

-27/(5.
The valsc was a Ve e <300/ volve The valie

/1'4 ék,/,f"/ﬁ / I./'/z-(/.. /;; a ./& 1AL 4 . 20:) /5' 2’1 ¢ /7///50;‘,_,/{
‘

/
Fle balice @12 wpt /'cé'n-é'(r//, Kgrr belai:or chowld be
S lor.

»ffétuaz é chowe Fhat Wi ﬂz)(/’{,{ bty ¢ Wi /.,//.;, G
whesn e J/.‘é had cLitinn H 74",4,';7' Yot Ffivg Lutlis

J /
Gttt ¢oi1diYon WaS VG Fu

, Stachsd i Hi lo=I iz,
/ oL
L ” vz ”
oy 4 m,f.‘,.c.

7he Conts/zfr'./;s h Yhe 0aia ild 14
/‘77 2% phick zhows Ha K a lran é-lopm/,,g LA % é'//’f

L Hed o tbou? Vie Lome pelos Yy ) Kfsee, AV Fhot
peint (10-11 Ftse) He prssess drp svioss Fa palye
(/n— 55’"/"&»”5/—) bt O, 5/5/'. At F ssnw I~(fa;{é) Lo
pressui< Gy Hy Ha 6-300 fadhi yalie rpented 1o

Ir-5974 Lo z‘sswﬁa//c/ Flr Lame o] o

Woon'll be assuimed *haal Flu Crone 6-300 surnr check

: i
valve behares Vi somu as Y foeibe 52300 erpu- chock
rpokd 10 kpacudo 2 o WP-5Y74, The EVLT papn €
wes e Hu facdhe valvd

v A twns (57 2-7) ) drsk eugle 4% ¢ Lovyre o2
Klow elow ‘// ,

A eane (Fig D-17) o Alow coetbeun? a5 e buvcho
dysk oufll /
/5¢¢ Ao 6//0&:/“5 /?A‘;ts.)
Rt Fla relerve wlowh, of 6.7 % in Ha Cin P
Fhe disk augle Aon Fyunrb-'? bould be 60




AMPR

MPR Associates, Inc.
320 King Street
Alexandria, VA 22314

. Calculation No.

/02075 DHH 02

Preparpd By

/// ft/ﬂ/v‘mrr\_

Checked By

/0D,

Page sb

From EPRI WP-5479 Febercwee &

DISK POSITION vs FLOW RATE

Baseline Test, 204

80

70 -

60

60

40

Diek Angls, Deg

80

20

10

FIGURE D~-7

| THEORETICAL y & Mox Angles
VMIN — O
6o
b7
//
0 < 8 12 16 20 24
Flow Veiooity, fpe

BASELINE TEST RESULTS FOR 6" SWING CHECK VALVE




AMPR 520 ing Sheer "

I Alexandria, VA 22314
Calculation No. Prepared By Checked By
B A ‘ - Page -
102076 DHH D2 ﬂ/ﬁ////,rm_ /-% o, o

FRom EPRT MP-5474 Keterenee §

VALVE FLOW COEFFICIENT vs. STOP ANGLE

6 Inoh Swing Check Test Valve

A
Ve
1.4 /
© 1.8 /
1.2 ve

prame

(Thousands)

1.1

, o

0.8 )#/ //:‘/
" o il b

40 4 485 &2 &6 60 84
Disk Stop Angle, Dag.

Flow Coef. (|

=

Cy TEST RESULTS FOR 6" SWING CHECK VALVE

FIGURE D-17




AMPR 400 s it "

Alexandria, VA 22314

Calculation No. Prepared By Checked By
2 / ' 7 \ Page ;?
02076 DHHOZ / &&//»Wrr\: 1%’1/

The & hor Yool disk ouyle Ao Fy D17 15 Jr6p I

Cy aud K are relalid éy Fhe él/uw'u7 expression
(@am, Wet. 2, p 7-4)

£5/ d.d wbare d 43 prpe 10 in fnche s

K = ,
—72;7:1 @ = 4.065 /n
N
£ = 891 (60t5)" _ 59,4
/IS0*

The /' 5/;'4/4?‘/'_, /'-'"y"/:zr' Fliouw The o, 756 Lol pblaiwsed
LSrice fmnc (/J/ z)l‘//:'clr recom pme e/ fﬂﬁ

50 Uuse /( s 0.7/2




WM PR 250 ting Senp 1es.

Alexandria, VA 22314
‘ Calculation No. Prepared By Checked By

/02075 DMH 02 /_// G/ T~ 1.74 I,

6. Arie Lontiie gip Lowronersy 10€271F1¢¢ ot
This sechon tobulales Hu LompEnents aud feuyt ¢/ shaish? pipc
Rom thu BWST oul! fo Yagtn to he mokerp fank,
Fed c/rnw'nf PI-30S-E/ sL Cof § |
LBwET Nozsle - (T

v »
p/ ~ ’4“/5"-*)(/‘0”“) 2 W I

L= 774 =217 = 1699-1750 < Sivy 4.~

s

Page 29

&)= F0ctbocw)
. pz“- 20 elbow '/'0 e bt

L =78 =al" - LE53 = ag o tic0 - 0970 4633 5 |-

o Tia= Tee Pun M1ty i0 bid Tec | ™ Bos pig ‘e
. pr -~ 7(‘ ﬁe/‘o“ff ol L L .@ o }21" L é’/(‘/ . //5’0 v
. [ 220687520, - nopfyuitf & 717
- ¥ <! Tan
R | v L .
- N J & L_‘:('."of‘/ﬁ
L =2 L875-2.4675-0,9147-74% s 24
<1y | y :
W s by e 80 3
= ," : ” ) é/(’ Y
¢ {i'é.ffq ;',. | £6.9:¢"
Ty .-
© £2 - how¥#s® & giai"
® PB 'au:,/((/iuu - ol bon) AJC/l.‘D;-I j ) K"’
A&
E- /XN
-’%}‘/du 2.5° \/\ <\/f
- | L WJ \&_
€ * 21 fau 22.0° ¢ QU1E:s 2
- 4
f s 0,72{ ﬁ ¥ \__.—- Aom J’-(’UJ"‘A'{

" v
o 3’9% ~JE = 3800 - 200920 = 23624 -

T ———,

. Nole! ﬂf'p"uj avd tomponent 1t numbers ore arbityar. Ass:'a*nmm*s/ wiere shown
on Ve drow tuys e arc velald & seedon idewbheaben numbers an Ha
Growings, ve, @ik,




WMPR 325 ing-Sveer. "

Alexandria, VA 22314

Calculation No. Prepared By Checked By

: Page -
|0Z075DHH 02 AL ngm, /»440 70

i

Mo? elsy twhether Vluv: is a short rum o/,oyéc bermeun. Ha

¢/how owd Yhe Fee. /|
\ / -
N, e l—> io’, lee
Sec previous paje LRI - i
‘ — e 7
€= 00k E’ : o
13~
é 14»»4 (A.OW'."J

rd

/ 3, ik .
! ]y = & =/l Fhecis o /2 e

/MG ~07:5 = 0521 & N 0.9174 ~(ne ppe )
T) = 19545 b Vad Toe '

P‘/-(Teet‘z»lﬁfilh;w) ¥4 H‘ov/a- QJuAm.
L 75 0’6—9-0'7”4 - l%cp 26

le— L —>!

e —

L = 505i1-0750-0.751 i
L = 352/ 6
s £4 -FGo%elbow

P’ /lr?’ v €/ bow -elbows

EL= /o5 K
The d"’w’“’& /s hot elear on //le/:o:) Aok of 9 ET L

bl hors ‘/,0/.;: e use c/enAouz 9 0 i
- )
Thuve is & valus ¢ /& ?- Fha o> 8§ J _‘ ! ;(/0:5/:‘.;;!
duwu«j, hourtrer, Hu ‘v“am 0/ f/u sy ! o
Imension prrow 15 no’ a/:r/ﬂfu’ bu? l
/f'i.", "s )9.458 ¥ - 50 resur? cénis \ l o' 3%
L= 18.088-272 = 17,4384 »

® 56‘ 90°¢/how
v FSa Y5°elbow




320 King Street

o

Lebrevee
o E 7 focalbow Z‘fﬁfjw,,ﬂ e T
o muVv-5¢ - 6" Gole volve (#4-47 ) ;q/m7 / ,;:_fi
o PYIAE - hehnan Walws Lz 0592 9 Aom diswinp e
o pmuv-lo b chek vole (V8-¥9)
v T2 - lo-tee ~lou? brauvek)

'A‘MPR MPR Associates, Inc.

Alexandria, VA 22314
Calculation No. Prepared By Checked By
m / / ' . Page S/
102075 DHH 02 '{,A/w.///)rr\-a fii )
v

Pl = elhow bk elbou

0row/uj /s /m’c[to'; Fhere bppeer A he Yoro dismeisioirs

howtiens, (F 15 hot eldant phather fhay arc o Hu m:hA/:n'M‘
o He 45 elhow or Yha itd b Fhe <he'sh? pipc.

1 9" 0S4 9 L ¥S = 1271 Vhen dimeusion i's P weld
' P 12.728)n - S0 dimeusion (2 P ueld
L = 7Y -(/- = 2624
Eb—90-¢/bow

o P77~ ¢lhow-elbosw
L= 90-2x% =




AMPR S50 e shee "

Alexandria, VA 22314
. Calculation No. repared By Checked By N
- Page ;1
¢ P72/~ dee A Foelbhow
L=z & = kebr ~2lhow (rnr“» sup 37)

L= Fo~- 049 -0.760 = [, 781 &
. E'9-1% = 90° elbow
¢ P332 dbaw—d&w \’eu

)j/ ‘ \f/

€ 9 tanzz.f%= 2729 /n g
L= 76613+09575 - 2718 -/."; = 7778 4.~
% - Y
® . oo e - R
* P135139- clhew fo elbow
96 = 3.728/n

o 7

[ = //4/c7+3vz7/ SO -2 = Bap3 4 -
E134-14/ - Yo-ellpor) T
PIYI-142 = e/bow P elbow
L= Jooe — 2¢v0.72§0 = O.500 KA. ~
é'/‘/Z-/‘/‘/— 40—L/éabd
LIS 1S - ¢ Jhow o elbosw
L= 2.500%* 1,000+ 10,000+ /0.500- 2r.07C = 37.50 #

-

E/5/-153~ Gy -tlhow




MPR Associates, Inc.

'A‘MPR ilzega.:::lnrgia.s\;:m22314

Calculation No. Prepareq By Checked By

) Page 2
102076 DHH 02 it A1 3

® PrS6-152 = elthow o ﬁt/MG"

“*#'75& -i; “—0.73’04
q IS Htaun 128 — f.-— "\
= .3/l #
3 2 N R
A‘S —).50+ 30822 *o.soclva b = 4533 & »
~
< L = 4822 -0.:11-070% 277L4 ~
N e o q'.
. .______1___,; o
é ¢ FIL-158 - 45 elbow ':__' 7:07/ "’i/y
g e P/‘O’/;” C/‘m-e/a.‘uu. - e 09% P '
{70710 - 070 ~-0.3/) = bo/04 5 107
Ello-162 = Forelbow L A I o~

€62-1Y -Fo° c’/rou)
p/77-/w-é é. oaa + 72f0 + 7zro “7.20 +) 2"0 - /4 zro + /0 -Zr 270
¢/ how b e/bon
(e ¢1%0- 150 = 50,950 &
E177-178 = %% ¢lbous re—
ﬁ/??'/fz e/bhow ‘lef"v'ﬂé’do" v
L= 4Soo #4915 ~2x50 = 270-/)S0= 9254
EIQ18Y = 9 elhow T
P/EY-T3 '”‘"“""*‘ (as- ‘w.“a/rﬂ sipas used ) /4 ;
L ™ 5.3333, 1"0.79(7 + 04750 - 0750 - oj__i o g;‘””""
L =57 4
78 - trivé tiTram
(ho /:/'pc betneew Tee oud ka/rc)
MOV =62 " Gl vulie
o P206-207 -volve b kel
L= 6.9/4L7F% (as-bhwt)
MUK-42 4" boke volie
P2lo-TY MoviikTl
L= £Sc00+6.Cy17 = 0'73% = /0.573 4
T4 — Lxbrd  Tee. i

3&3& i D

DRty Pr-36¢-555
-

-

-~




AMPR 520 King See

Alexandria, VA 22314

Calculation No. Prepared By Checked By

Page -
/02075DHH 07 Bt abanin ;'/Zd x age -

ﬁ//)m? Aowm Nlake &7 Tork * Zice1n floind
This informabom used o esteblish volume of pip/ug,
Kekereuce a’mwl'uj PlL-305-&& Shil g 2

’ PTK-Y = makewp tank A elbow
L= /S0 —0800 = Moo 7
. i A2
o ELBoW-90°
0 Ph-12 = elhow # etbow i . » =
L = 1500+ /). 000+32250~ Ix0.00 = 475064
¢ ELRous=90°
3 TEE Yxyx2 - £un (& Tewdimevsions
s /229-27 % fo valve fes £ 37.)
L7 13333 + 2.8729 —ouss/y = 354 K
’ MoV -645 - Y check valvt, (= 147 4.
’ 2432 Check valic fo 1 elbows
L = Z2000+04Y58-0.207 = 3937 e
‘ ELBow - 957 F ¥ L
¢ P26-27 clhow to elhow »\'7:_’; g
L= loo0 -2x0.707 =0.58L 4 ; PN
gof*waZ.S/: gl
. E 3729 - 45" elbow .L?"/_ A9 Y
g V-39 elbow tovel i -

L = 0967+ 1lov2 - 0.207 = 1314 4,

’ AWV-44 Wvalhe - L= 22044074
’ P5L-4¢ valie b elbow

L= 404074 ,3533 +9.%00+ . £233 +9 4447
+ 4,250 *.7.5 w/.fi.?! *Zfoo —0.4267 -o.5
L =997 4 s

g

’ ELBow 90°
¢ P 58‘65 clbow H €/boe

—

L=.8224+ 9500+ /0.000 *2000 - ar0:S

L= 2/.51% 4.

’ ECBow Gg°




WMPR $20 g Steer. "

Alexandria, VA 22314

Calculation No. Prepared By Checked By

Page 5
102075 DHH //‘g{/a/um-r\ WOJ :

pé7“; elhow h elbow (ksc ar-‘mll)
L= 2323 -270.5 = /322 &

’ ELBow 90°

(P70 elboes A fec [‘ { Ko Yo dimvties/on Sup 57)
L= (/04/—‘;/0‘/.5) —-0.500 - 0,9Y27

L= 0673 ¢

-

TEE Erivd - Eraveh




i

MPR Associates, Inc.

'A‘MPR 320 King Street
Alexandria, VA 22314
. Calculation No. Prepared By Checked By

Page
102075 DHH 02 /'Z%//,mr»w Yt ) e

Srenwnind Tew dmensrons Fef: AME LI6.9 (/fL:)(f,/, 7)
Tiwse dirmeusirns av usid fo esboblish tha lewgths of shaisht pysc

Tlo. - /¥x1¥»/D é/acmj Tee (54d ) bt 3
/¥ in Sed 2o 1V 0 - 0.325 vun wall ok §
0.7 00-0,345 in wall VT

/833 4
/o
L
- L’TJ
IDa_{
(2¢¢)
. - 0.894 4
T/ 9y 1¥ 5§ fadverve Tee (Sd)
Gin - T4liforr 0.280 wal R 7

/!

)




WMPR

MPR Associates, Inc.
320 King Street
Alexandria, VA 22314

Calculation No. Prepared By Checked By Page
102078 DHH D2 . A0 37
T2 ATATA Ly, 9
73 G - 6.L2S 5 0.2650 wall . §

o
0.92¢4 | (193) - e e
1 L[
o 0.7 4
5628,43)
79 bxilx4 . 9

LN
5.625
05284 | (193) 1

Fin Yoot x 0,237 wall = 4.0 1L V)

75 Yxefx 3

a. 9

2., = 3500 00X 0,214 wall v 70LF 1D

4126 T l
0.4804. | (ros) _T}

- o 03234
2.875 ( 95)

Leprov Vol =
.,
T Yo2bnxlxt128 4

+ -3 3.%!‘1(7.87&3.’0;”) =

/05.92(-"/730( B /21’33//'"3




MPR Associates, Inc.

'A‘MPR 320 King Street
Alexandria, VA 22314
Calculation No. Prepared By Checked By

102076 DM M OZ e 1) il

7. PiFEREICES

/. [on'de Louer (érﬂnaﬂ'zm, A lowoble MuT=1 Indicoled
Orerprssure ¥s. Indicoted [eie) " bale. 0199-0053, Ko -
tna'tl v Bid sevisicins b ﬂf?’-&:f: end CP150 DKM =211 10-1f]

2.. (rone (‘orr/)an p f/qw of /'/u'o/s H‘)rvuﬂlw .Y?./".ff

Qi‘i'i tua J/).' Technitol o zer 410,
Croive . (or///m. ‘v, o 1/0?‘/(} {/755’)

3. D3SMmAer, [nkriyal Flow ./1/5 Wi 0(4,/’)4 and
/err‘wmoua ‘Z(a’cr‘wn /“a,,c/ éa/,,l,o“
Ja/ﬁ’/lzm// /ou //0J$*DI7 ///r Sl el érr/im Y,

(DI’/NH’ /7. '/)//yiaj

4 M L :%::*i‘l /'/l//c//q/((u’ "1 fcau«/ (".:/a"é'ctl,
M/£41IW'//,'//} Aew l/ar/r/ 7797)

“

I.t-, /C/’;’/c/","‘ Ma, 0"'¢"O¢” G/ /// 7//7 12 /s Z /J’/""" g 4

Second Ed "oh ﬁ/(rnfspbw Lissh. Jfr\/l)ﬂ (/75’)
Travslalbid gud Edolra’ é;- 6/‘4/4/,4 Vféaad
/P/a,f",u;(mt o, Guel /’/(/

G, Elechie Power / scoreh /u:»“)'f‘./& }'4/;/,",»6';;4
4&4;&//&1{9 . Clucle I/o/z et 1n Muelsr Pourvr f/nﬂ -
ErRI wP-%5474, .,mwm /158€.

7 Amercou 50:11"7 ¢/ /ﬂlc//m ol é'nr//)/:rﬁ
Fa ety - Mode Lirought Skey/ /aufﬂ/(/a’/w Fﬂma
ASME B16.7-1593 ASME, Mew Vo ke 1593,°

&, Americen ,,a(:z4/ e/ 1Veehoyres! Encincess,
NAIE Sheom Towles, FME yeus Vock 1967,




WMPR 320 ing St "

Alexandria, VA 22314

Calculation No. Prepared By Checked By
- Page 79
JOZO7SDHH 02 Z(é// Ay v AL ¥

Ceceneres (Cormd )

9. Flonda Vouer Cozroknmion, Cevser Kiuer 124NT, T No, 3
D wings

PI-305-8lb,sh Sor &, Pev. O - Scisme Dias qram | DA,

Syskm, Deca7 Heat Kevmovol 4 om Dccm/ Weat Ve
3-B fv Ven #32v5"

/7T - 305- 86/, sh JofZ Br O - Seismic Dia v MU,
Sysk vy " Fiom Poratsd Uanter fw::w ek o
Mokeup luveg Suchgmg”

7 - 305"855 th Zof Pero - Seisne Diaz e, M.U.
Sy stem, “From /VU/-/7 N Make-up ﬁump
Jacﬁo”’ h-328-3¢ "

10, K Ito, “Prssure kosses in Smoeth Py Pevds  Trovsachens
a/ /'kl LSME | Senes O, Journal of fRasic éhl;ﬂ((r'#q,
Mieveh 1540, payes )3/~793,




WMPR $20 g Shaer "

Alexandria, VA 22314

Calculation No. Prepared By Checked By >
age
/02075 ik 02 y// TR Yy, /0

A PPEIID 11X A

Jhs é/wwo/(i//&::/:/s O a4 prntovt o e
Cricod cheet Used o oerform Fhu 7.4/&»47’5’)‘47‘142 coleul o Fuas
7 /1(&(/ /055. 7/“ h‘«‘d/'p[l"l:. ﬂf/t,{ Vt’/lé(fd'; ,'npu/'

Aocwn otter colewlosiie, "Tiu spptad sheet e

) 5 6//oa,,"/.: J/’ff'/;/'«.' aolri’/abe 5.

3
LH = (f ; +/()_2Z

J

Gnd Flas zwire the bolices

T sleinrg” ait idii ' Rid & Sectow 4

Wi loss bockars are obloriywd Eome Seidsa &

7/u. ﬁ'zz?‘.o'x 74(ﬁ/f @i oé?‘a//i/cr’/.') iﬂ‘/d 4/




2 W morsomoa

*  jlem

.NBWST

E1
P2
Tia

P47-48

P126-T2
E128131
P131-133
E133-135
P135-139
139141
41142
E142-144
P144-151
E151-153
P156-153
E156-158
P160-158
E160-162
E162-164
P177-164
E1771789
P178-182
E182-184

P184-T3

MUV-82
P206-207
MUV-63
P210-T4
T4

Sum all

QuattroPro Win 6.0 CRPIPE WB2

Nom.

ssccnsnascccncacascnpacacssascans

S

Description Ref  Straight

outiet nazzie

run tee

pipe
45 elbow

pipe
red br tee
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2] Fi
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858 5.781 1045
187.2698
-858 104.5
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858 09167 1045
-858 1045
858 10573 1045
-858 1045
11.4897
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Flow

Length
Ft

2.7489
1.8333
1.3744

1.3744

1.14781

1.1781
0.58905

1.1781

1.1781
1.323

1.1781
0.58905
1.1781
1.1781
1.1781
0.58905

1.1781
1.1781

1.1781

1.1781

0.9367
1.1668

1.1042
1.1042
1.1042
1.1042
1.1042
1.1042
1.1042
1.1042
1.1042
1.1042
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0.5054
0.5054
0.5054
0.5054
0.5054
0.5054
0.5054
0.5054
0.5054
0.5054
0.5054
0.5054
0.5054

0.5054

0.5054
0.5054
0.5054
0.5054

0
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0
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0
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64 3055
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218
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o
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0.149

0.21
021

021

0.21

5129

0.04
012

0.12
0.02
03

Factor

0.01384
001384
0.01384
001384
0.01384
0.01384
0.01384
0.01384
0.01384
0.01368

0.01667
0.01667
0.01667
0.01687
0.01667
0.01667
0.01667
0.01667
0.01667
0.01667
0.01667
0.01667
0.01667
0.01667
0.01667
0.01667
0.01687
0.01667
0.01667
0.016€7
0.01667
0.01687
0.01667
0.01667
0.01687
0.01667
0.01667
0.01687
0.01687
0.01687
0.01667
0.01667
0.01667

0.01667
0.01667
0.01667
0.01667
0.01667
0.01667

Coeekee bye YN

fiUsec

6.664
6.664
6664
6664
6664
6.664

-
AL

Coeft
K

1.548 05
1.548 0073248
1.548 0.182
1.548 0.060577
1.548 004
1.548 0280239
1.548 0128
1548 002948
1.548 0129
1.548 12

2623544

0.690 0.116136
0.680 0.21
0.690 0566825
0.690 0.21
0.690 0.149
0680 0.118181
0690 o
0.690 0.247378
0680 0.21
0.690 0.12
0.69C 0.018896
0.690 0912
0.690 1.13
0.690 0.223663
0.690 021
0.690 0.2568548
0.690 0.149
0.690 0454615
0.690 L.21
0.680 0.016482
0.690 e
0.690 1071872
0.690 0.21
0690 0.124415
0.680 0.148
0.690 0.198232
0.690 0.21
0.690 0.21
0.690 1673827
0.690 0.21
0680 0.239132
0.690 0.21
0.690 0.190679

1064619

0.680 0.04
0.680 0.12
0.690 0.030236
0.690 0.12
0.690 0.348737
0.690 0.02

0678074

d1

Friction  Velocity Velocity Cornbined Head
Head Head Los Loss

07739
01134
02817
00838
00619
04338
0.1887
0.0456
01997
18574

01315
73414

00276
0.0827
0.0208
0.0827
02405
00138

0 4682
11.8704



