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PURLOSE

a) FOA THE S TEr SHoww 1V THE LRAWMMES, 88" WATER 1L 26t/ VERED
AT A 2476 OF 75 gpm FRO7 A PRELCYRIZEL STRAGE ZAs ST
0 A TRAPEZDILAL OFEn CHAWNEL, IF THE IIPE CARRymE THE
WATER 1+ [/ g in ScHeEpUE PO STEEL FIFE RUpmm s A DLrzgice
OF 300 ,GL/ D7 & THE AlIR /AeSTVRE REPUIRED Afove 7HE
TANIT FOR THIL 70 OCCOR, NEGLECT [MINOR LOLSEL DUE 7o THe
Vave O ELEOW | BUT  COMIPER EMEREY LOLLer PUE T THE <THAIHT
P1Pe,

A) CALEVLATE THE wazer DPef 7t/ (V) 10 Tife ofen/ Clamnee WITH CATEZ)L
WALLE ANGCED AT E0° Anp A wiorly 47 7He 77 oF 7#e wAd 7k (7)
Ar 7= 2,209V,

C) WHAT WouLl THE RELEVANT TOTAL HOoRIZoM7AL AND |JERTICAL Fuoldces
Be IV THE WHOLE Sysr7er7 FIPE ~ELRowW FoR THE SUumorr pecicn 2

6/) FOR THE EBLIND fravce A7 7He (erF7- HArP-S10E OF ZHe 72/://7/ OMPY7E
THe ACTWG FORCE ANY I7Z6 Locqrion) on 7ye Frawbe

@) IF A SOUARE HIckory LOG Ve€Re 70 Ke caq RRIp By THE OFPEN CHApr gL .

WHA7 [ THE (ARGELT WO0D L9G THE cHgmme; coves ARRY 7 knowng

e PEITT OF HICKORT Woop If B30 kg /m®, wourp THe 106 BE STHELE?

75) IF VOnG A MERCURY U-TVBE [MANGIIETER 7D Iomi7oR Aip LRECrup £
WHAT SHOULp e THE MINIITULY  DIMIEMION  OfF ZHe ()- TURE AL 17 IS

MEASURED FRoM THE COMNECT 0p) A7 7HE AN 75 Twye towecr o7
OF T7THs U-7TUge,
g) IF A Fow wvozzie IS vSED R MTEASURING  Flow, AND H4c 4 RA710

DRop Acrosr 7HE MNozzie ?




A) WHAZ Woutp fe THE PRELSURE JNcherens IF THE Udive &/

THE PIPE WERE Clotep Suppewty 2 JF 7He FopU L s OF ELALCTIV T

OF L7EEL 15 200 GFn Woud THERE Fe Awy Chamwse oF
CAVI 74700 IV THE S7c7e/7?

/) IF A LO6 HALF 7THE LIz OF THE (ARGEZ 06 WeRe CARR 1 &2

By THE CHAMNEL | CArcviare THE LARGEST DRAS Force /7 woy p
EXPERIENCE |F 17 Werke S7uck /i THE CHAMMEL
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DA74 & VARIAELES

FOR 15 in Schepuie 4y creee pipe:
Lore= O,1242 fs = 40,9 mm = 0.0409 m (From BLe F-1, Mo $20)
Aoirg = 01414 32 = [,310 x 107 1m*

TEMPERATVRE OF wa7en = 7 = §O0°F = 1€ 4°¢

FLow RA7g oF wAa7eR = @ = 75 9pPM = O,00%73 M‘%

HEIGHT OF WAZER (a7 pfr (Fror? cuTte7) = 3 Fr = O,9/44 m

Orew ctamped

LENGTH OF CHAMMEL = [ = Zpp £7 = 7/, 44 m
ANGce o©OF LATER 4 ¢ WALLC = g£o°

WIOTH A7 THE 707 of 74, Wazepe (1w CHANMEL) =
CHANNEL  CLofe = O, PERcen -~ = Q 00/

2,307y

CHANNME | MAZTERIA L = UYNFIM LY D copenere

FIANMINGE M Urogeg (UNFIN fe ONERETE) = N = 0017 [ TARLE 1%, PAGEZ77)
Devsiry ofF Hickory woop = $30 /Tﬂ/m3

NOZ2ZLE DIAME7ER 70 Flfe DIAMETER Ra7io = 0,5 ,
MobvLvs OF ELALTICITy OF S7egy = E,.,, =200Gh = zopx10” £
SPecIFIC WEIGH7 OF wWa7ep = = = U5 x/og/\/ﬁoé’ (47 (5°¢)
GRAVITY = 9 = 9,8] m/>

Pire Rovewmers = € = & x 10° m (Tasie 8.2 Prse /85)

SPeciFic GRAVITY OF HyckoRy Woop = S9 = 0. 72

Hicktony




Pro ce pURE
q) 70 DETERMINE THE AIR PRELURE REQGUIRED ABovE THE

WA7ZER I THe TANK, I WitL v7iLiZe FeRMNovLL! S EQUITION,
THe VErociry HeAp AT THE LRrpce  oF  THE ZAMT 1€

COMLILERED 7o BE ZERO Awp 17 CAn BE CAVCELLEL Fros
, Q , - 7 THE OVTLE
RERNOUVLLI'S  EQUATION . ALLo, vHEr THE FLuld AT THE oV7eEr

STHeAM IS Expaceld To THE ATmOSPHERS | THE SRETRE L
ZERD AND THE PRECFURE HEAL TERF7 (AN AliD BE CANCELLEL

FrRom BERMNOVLLI L EQUATION, UTILIZING THE rMpoly CHART Ane

PARCYY EQUATION , THE AIR PRecroRE€ REQUILEL ALovE THE WATZER
N THE TANVA L0 UL77M4 7Ly Found,

) USing T7AFw /4,3 (/9,45( 333) Lot A awe K Musrr ge
EXPRECED) IV TERMe OF pimenicron Y ; WiERe THE AREA (A)

I Eouy 7
AL 70 [, 73 Y©  THE WETTimE Prrireren (wp) covsr

5.9y, Awo 7ye //Vﬂ/&'uc RaZIve /) covarr %
WE Wit Ee pge Ty Lupresuze ULING THE NORITAHL  DILCHARGE
ERUATION Awy 170 U /
ARIEAN T  ——p =/1.00 2% 7
¢/ (/7 )’9/93 /9/?/ //Q

l
A FReEE 07 Z
C) £c Bo LIAGLRALT? O THE Frvipo W THE ELlow wilg V= /MO,
THe Forces Py A, a0 Ay ARE T Forcec pue 7o THe
FLulp /FRESIURE, ﬁ/c O DIRECTIONS Il RE pngiyzes Lermpsvely.

d) To COMPUTE THE FORCE ACTING UFON THe ELpp Fiavce AT THE
LEF7 —HAND —SILF OF 7HE 7aMNAT L, WE will vrE THE AR LRECIURE
ARoveE THE WATER ANO THe DIAME7eR our [ é 1 Sctepvee O

S7eel FPIPE




PLo cepVRES — (cowrimuen)

&)

f)

9)

THe Penciry OF VR Hictaopy wooD /I 830 /(j/mz e
THe Demsizy OF WATER IS 1000 trg/m? (INCE THE HickoRY
wooD 1S LESS PEMIE THAv WATER, |7 ~HOVLD CERTAINLY

FLOAT N OUR OPEN CHAMMEL . BUOYANT FORCE [ EQUAL 70
e WEIBHT OF FLUID DIPLACED ©

WelhT, w = (racc, m)(GraviTy, 9)

Avp SINCE Dé’/\/f/7y/ o= MASEC, my

| THEN
V&LUMG// v

Mascr = (. 0er517 ) (Vorue)
THus, THE WEISH7 OF THE DISPLACED FLvip |5 DIRECTLY PROJORTIONAL
70 THE VoLurME OF 7HE DILPLAcED [fLvip.

WE DEZERMINE THE VOLUME AVAILARLE [NV OVR OFPEN CHANAEL AVP
we wiLL BE AEE 7D DETERMINE  THE LARGEs 7 HictoRY LoG

TaT THE OFEr CHANMEL covry CARRY.

MERCURY | ULED I FPANOITEZER S BECHUE J74 H/IEH Depcc? 7 ST/
THe HelgH” oF THE CoLUin (AN PE frepr 7o A READONILLE T1ZE,
OUr - TVBE FMAMO/METER WitL USE THE GAIIMA -4 LouaTIol

D Ser EcEVATION. MANOMETERL MEAJSURE PRESCURE BY MEALYR/ME
Lelsys OIFFERENCES, THE PRErORE IV O (70816 TANK WAL |
pETERMINEY TO EBE 218 kFa, ATHOLLHELIC Precrvpe (S /0], 2 kla,
SINeE THE PRECIORE W THE TAMK 4 CREATER  THE [TERCURY

r rForceD vrwarp On THE LEFT JIPE OF THE MANOIETER.

UG OUR HMOMW DIAMEZER of PIFPE AVC THE PIPE RATI0, WE NAE
ALlLes 70 DETERINNE DR NOZ2(E /)/AM€75/21

Mexz, W€ WL Oe7gppnE 7He PISCHASSE COCTSTAENT  ArZ
oty THL DETEQfre 0V PRESICRE DROYP AROISS THiE NMoZZics,




PROCEDVRES

-

h)

gF THe [FIE oVl L€ CopzfROpmLEL
CLOSEL @U/C/Lféf”, THIL L—”’I/G“A/T/ CALLED
L Roplo VALVE Ac7ug 700/,

STRVC7ZURAL  IV7EERI 7T
|F 7THE VALVE WERE
CyaTER HAMMER' £ (CAUEL ~

¢ HoofrEL AW AMD THE propUe VL O/~ ELASTIT 7y/

U
e can DETERINNE (£ AMT Lapase #AL EECH Pone
7n OVR )y Ja Scnsrvie Yo STeEl I,

Wi wrel

JF A LoG 6678 SZuctr (v THe OFEH CHARVMEL
V7itjze THE PRAE ForLE E@uA7IoN MAkpg sy CROL =L ECcrrorg L

Aleq oF 09UR LOG AN THE pugs COEFFIcIENT T8 DeTERMME

e LARGesT PRAS FoRCE




CALCULATIONSL

2

@ Aoy Z; T zZU/ ~bh, =4 sz s bs (Bewovecs EQuyrion)
< 2
I J % J
O

( LARGE auonﬁ :M
el CTREAM

Z

P - [ 2y X
? = % (=, Z,)+2j+hJ

L, =& . ooouzz nik 2,6 my
A, L.314 x 167 py? ’ -

Z

4
2 :(3,5 m/f) _ 12.94 W/f
29 2(9.9 mp? /9,62 m/c .
KINEMazic  Visconry (7apLe 4.1, Pace ©488) = vV = /1S x 0% wifs

O,66068

REYNOLLL WNUpigep — N, = __UQ: (3,6 m/r)/@..o#o‘?m)_ 2 c
/ i /1S x 1076 m*fs = {2802

BeCAVE Ny 1t M
o ORE  THAL 7‘000/ THE Frow IL 7UREULENT,

D 0.0409 m

o

E % 6 x [0 m

= 897 = RELATIVE ROUGHNEL

Fricrion Facrek = F = 0,022 (SEE Wavpep MOOD Y CHART)

ENERGT7 LOSr pPUgs 7o FRIc7lon  JSing LARCY T €un7704) 2

h :f—é’—_gj = 0, azz(w =.6 mp)° -
a,0%09 m 2[7/3/,,4/(5 = 32.5 m

F= 9.9 % N/mf[/—o,‘?w m) +(0.6606 ) +(5’2—75’”)J

e = 247 /{/\//hz,z = 3/( /(/Dq = AIR PrecrulE REQUIREL AEovE

THE WA7ZER /4 7He TAM fe




d) Cram — Moopy ' VIACHAL]
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FIGURE 8.7 Moody’s diagram. (Source: Pao, RILE. Fluid Mechanics, p. 284. Copyright 9¢. 1961. Reprinted by permission of the author.)




CALCULA 7104 S (COA’/?/NU g;’}

-<
N 2 n@ _ (o.017)(0.00473 wi/5) _ 804 x 10 s
b) AR® = Jpos4 = /.00 (0,00/)% 0.02/&

Z

/)/{é_: O 00254 —> A Awe R M7 b6 expredey 1o/
TERPLS OF THE DIfUmTIIN YV

ALGERRAIC SoLU7ioN FOR Y [ Ap7 S1/7PL7 DPONE,
D TRIAL - AND - ERROR APPRoACH (AN BE ULED,
THE RELVLTS ARE AL FoLiowd !

Table 1: Determination of the Depth of the Open Trapezoid Channel

Goal = 0.00254

Trial and Error
SO B I S S BT S v it
0.100 0.0173 0.0500 0.1357 0.00234 yis too low
0.101 0.0176 0.0505 0.1368 0.00241 yis too low
0.102 0.0179 0.0510 0.1378 0.00248 yis too low
0.103 0.0184 0.0515 0.1387 0.00254 Perfect!

THEREFORE, THE CHAMVEL DEPTH wouvesd BE O.103 s
WHEN THE DICHARGE 1€ O, 00472 méd




CALCULATIONL  ((Com7imvED)
CALCYLANTIONL

¢)

Force DIAGRAM ON
FLvip in TiHE ELBow

FRee Roby »£laGrAr :
Ry

_1

L p

— T ax

AiA ’
—Y

4 [T

WE FiNg THe weT Exvermar Fokce W THE X OIRECTION By THr cpugrron:

FX:/)Q[VZX‘VI}()

WE MOV THagr

FX = RX —'/0/ /)/
y -0 FRoM OVR PA7A4:
VZX % F, = 316 kePa = 306510 %
Iy ~ - ¥
= 1000 kg/r7?
THer, wWe HAVE A/O - 3/17;7 /0—2 -
- O—(-v 7 fiee — - X
RX — P/A/ /&@[ ( ’)’J Q — O.OOL/'73 M%
/?x :/)QVI + /O/A/ :
V=R _ 000473 m% = 2 4 pe
A, [, 314 x 10 2
— (/000 /@)(0 00473 1 _32’:;{__/*2_\ = |7,03 ky-m/s* = [7.05 N

Ry = [ 17 os N+ HIS.ZN) T 432,2 N (Retumwr FoRee iv X DReciow)



CALCULH TIOMS (C/ COA/7//I/UEﬂ)

c) IV THE Y LiRecTION
Fy :p@(l/zy- Vi, )
We hAwvow 7H47;
6’ :ﬂ’%’ -~ A
2y = -1
Vi, =0

ReSu7AM7  FORCE

/?)/ + P A, =00
/Q/ :_/—OQ\/Z - /Oz /)2_
p @y = (122 02) 000475 1) 3.8 %) = 1703 kg M/ = [702 W

_ (3l x 107 =7
/02’42 - (7’4////,3/%)( 0 /If) = 452 N
IF EMNERGY Lofres |V THe &Etkow ARE /VFGLL—'C'/gp/ V, =V, A
/01 =P Eccquse THe z2er IF THE /Mee7 ArD ovzLe7 AXe E®UYAL,
Ry = —]7,03 VN — #S,2 N
ﬁ)’ = —Y432,2 N (pervizanT Forece IV THE Yy owmecrion)
The FPREC Ry Art Ry ARE THE REACTIONS CAVLer A7 THE Elpow
AL THe fvlp TURuC F0°,

My CIVIL ENMEINEER (DLLEAGUE Wit USE 7Hete Relfuirr 70 Leliéa
SUPFIRTS  FoR THE Sxlzers,




CALCULATIONS (o7 p)

J) Force ow THE FLawee = F .. = FPxA

4
@/W( = FReEfrvRe AT THE Tapp = 31§ X 107 Mg,z
: -3
Aﬂmw; = ARcy OF Fiarvce = ARes oF L = [, 314 x [0 r?
FFL/”VGF - Pz%//f o AFLAM&F

Fromee = (316 ¥ 10 Mx(1.214 x 197 w2 = #I1S,2 N
2 _

THE FLAMGE Force o STRONGELT On THe BOLTS OF 7HE FLAreE,

AND 1€ DIVIJEY £ VErty Armonc THE 7074C MUMEER OF EoL7s,

@) 17 1S 6ven THar s 'QFGA,eaf TRAPEZ0/D
70 THE LOG6 S1z€, THe CRocr {*—“—" LS ~_____.>\
SECTION If A (QUARE, THE N\
GOF OF THE HickoR? Log ) o T ; : \5 -J}
IS UMTED 76 THE 1wib7z 220559 B S f o

o THE BALE OF THE CHAMMEL, o Y i \< »
THE clHAsNMEL [Z/)fg/ b= LISSy : :
WE WIlL LE7 THe /06 OF 7HE Lo6 = b | ‘;A:/,/L()/ —|
THe VOLUME OF 7ife LOG CAMoT EXCEED bxprb = 4%
ACCORDINGE TO TARLE 14,3 [Pﬂ)éé’ Z& ‘3) b= /,'/5—;),
WE Dersrtingy  THAZ Y= 0102 v (W sags 4)

THUS, VOLUME OF 7He FLog7/4/6 HIClkory LoG (MAx,) :
V= b3
V= (155 )7
o = s
vz [,59(0,003 m)] = 01189655 m

V= 0,00/148 m° |
m = (penniry)(vocvme) = (2?0 /gﬁy,é’)[o,w/&? ”73) = [ 3297 /fj

Maxipurm tARGecT HickorY Lo6 = m = [, 277 kg



CALcvLazions (e, conrmver)

il i bl
o GRAVITY OF THE SQUARE Crall SECTIoN OF

6) THe CEVTER
JC 170 GCeorrE7RIC CEMNTER,

7THe (06
A FLOATING Lopy 15 STARLE /F 170 CENVTER OF GRAVUIT 7

L RELow THE METACENTER.
( b i //n/é"/Z”/"//‘?)

ME = I/VG/

THE (o6 1€ (7TAFLE,
Spe— Cwrer ALYVE

.F ) FOR THE fIAMOMIETER L THE RELA 710 MIH P
RETWEEN A CHAVEE IN ELEVWTION I A

Li@uie (L) AN2 A cAnee IV B
@ ( Mercur ‘/—ﬂ,g

PressvrE (Ap) S7A7€0 AL

Ap =/

wHere GarpA ( }/) 1 THE SPECIFIC WEGHT  j 4

OF 7H& U@V, \
Forp MelcURy — ISPEC/FIC WEIGHT = = /32 & IH Lifeer
o X”éﬁc 2, /M/g
$g = /3 5y ‘
By = fom + %52 = Wh
[7 =IReLRe Ip THE TAMKH = 316 K/
Pigs © /0/,2 h/z
w -h, Im
318 kg = 101, 3 K T h ® (%, ’)
.62 m =(4,-h) =2h
N, = Nozzee DIASETER ’ N b,
Py = PIPE DIAMETER = &, 7 m P 0,0409 my
D
Ra7o = 0,5 =8
A/p = 0,020%5 »,

~Lf 2
Noweg = 3,28 x 10 m




CALcLqTio VS [ 9, 504/7//z/u€ﬁ)

) DETERIIMING  THE DIrCHAR GE  COCFFICIENT  FoR THE [Frow MoZZue !
C= 09775 - 6,52 BN,

C=0997¢ - 6,57 /0.5 125025
CPM

C=0,985 V) =2 T Z 2887 a2

Sowvirg FOR AP AckorLr 7HE NOZ2zg : NA/Z&;/:7 3,25 X/0”¥MZ
A7 =[v, 72 T 2

I [A, 8,0 =17] ps,7 /7

/ y WWM

£ =192 5,385 (.20 x 6% i vy w7 ][ Barid

A) Hooker taw:

F=kAL
>/: VOUNGC MoV e of é’éff%/(/?’f AL = 7 //;

[\L = Clarse CAVLEL Fy  DEforyr4770a

Y= 200 G/i
THeRe WovLp HMOCT Liker? g A CHamge 05 CaviaTion 1K oW (Zl7er7,

/) PRAG FoRce On 7THe 106 ¢

Fp = a6 = C, (pv25) A
Cp = ORAE cocFrreien7 = /[, 60 (/—‘ﬂaM TALLE /7.// PAGCE )

/9 = pEMGTT OF WATEK
THE Drag COEFFIckr™ DElferss ov THe Aeypwocps MUr7£ER

/:p = &) (/m/%)/)

Vi
Nz :”7L




SUMMARY *

— FlicrioN 1S NECLIGIPLE PR THE —“ra7cr7, ,
_ (HAwErL S1ZE MAY FE FETTER [ IMEREALED /W 1z [OF //w/%o VEY FloV,

HICKORY WO0P JIAY RECRUIRE 1:/CRH (cr PRECIVRE [flop TIE TAMAT
pvE 70 (76 HISHER DEM7 77 Cotifigperr 76 OTHER Woop TIPES

M pzeria s,

- }’7oﬂ/\ Ge TANHA

% o Scyeovie Yo Seeer Pore (200 £1)
— Maroh e 7k (rercvny)

— TRApEZ010 b pen CHANNEL (LnFIm ey Corere7e)
~ GATF VALVE

- WA7e R
— PUSP FLANGE
—PIE SUPORTL

AWgLycs €7
Rl bt A

— S OF THe TAYpeZo1PAL 0L CHAMNEL L S90LT EFFT enT.

= THe UL-TVEE PIANCIIETER MAy FE L£e776R Senvepr Al 4 LouRoer
GAVEE pve 7» AN OUZSrLe (OCEAT7eAr,




