











































































































Purposes

determinedeflectioninmonometer using gasoline
instead of oil
minimum hight of manometer so gasolinedesertgo into
System
usingexcel find displacement usingmurcary oil gasoline mercury
Drawings

he 387

m Iifn B

6ft
v A

Sources

Mott R Unterer J.A AppliedFluidMechanics 7thedition
PearsonEducation inc 2014 Pagels 504,502

considerations
constants PressuredifferanceA713 2.717785
Incompressible fluids Temp 77OF
Data Variables

Jwater 62.21 3 80 F

Isas 42.4014 3 Doi 0.9
murcary844.915831SggasolineO68

77 F



Procedure

PIsinggaia
Heration we alredyhave constantpressure sets p to

8h where 8h is equal to theproperties starting from b goingon
then going down to point A

Parte
h cancels we alreadysolved for ha Sohe must be the an use

Porte
usingequation of Joh from PortA we swap dgas with

8mercury excell willbedoingthe calculations so noneedtoexpatfurther
Calculations

Parraz
I D 8 oh P 2.7177Pf Jail be 77 OF

PSI Yin
f by so 2.7177 131 391.351 2

Ap 8wah 8gas.hr t 8waterChith 6 etation

391.35He 42.4 It o hat that6 062.215ft

80 391.357 1 42.4 1 3 a 52 62.21 1 distribute

C42.4 158 3 bz 62.21 3 he 373 1485

so 391.351 5 1 42.4 1583 t 62.2138 3 he 3731685
then 31310 8

2 373 158 2

18 35157 19.8 1483 he



so ha FEET
then he 0.927ft

PartB
minimumdistance he 0.927 ft

PartC
formula AP qq.at 8aurc.hat8wate

oCFithzt6

SP 8murc.hzt8waterhzHunter 6ft

IP Jmu c t 8water ha GunterGH

ha AP Gunter off
C Inure 8water

look ecell sheetfor Calculations copyattachedbelow



Summary
Ponta

thedeflation of systemwhenusing gasoline insteadof
oil is etual to

ha 0 927 ft

PartB
we havefoundthedeflection in PontA well weareasked about
theMinimumdistance his etat to thehightofwater for b but
thehightcancels intheequation sohe is left andhe is theminimumhisht

Minimumdistance he 0.927ft

PartC
for portC we derivedan equation same one inPorta but with
Smurcaryinstedof 8gasoline It was a easy plugandchug we got

42 0.02322ft

Material
water oil
gasoline murcary

Analysis
Themain part of the problem was to read the drawing
We were informed or the equation we should use which was Ap 8 h
Partb wasconfusing at first but we Just had to keepinmind
hascanceled out and we atrelysolvedfor ha
Partc gave as anegative he value I assume that isdue to the dbeing
Soheavy Sothe pressure ofthewater wasntableto keepthemercuryup



Purpose
A withthe gin system wearetochoose apipethat willsupplypeeressesflowrate
B wewillhavetodetermine pressureandthethepumpneedstodeliverto keepuswithdemonsÉfinally we will determinethe costto ran thesystem

Drawings
14ft

be gaz ya ya

I 2

Elbowl
Chekvalve

Filter6

C loftSources

Mott R Unterer J.A AppliedFluidMechanics 7thedition
PearsonEducation inc 2014 Pagels
onlineconverter a googlesearch atacamonia Coolantis

i

considerations

constantpreperities Energyloss

Q Zatines39mm.geE6ogpm 0 332ft's
Umpon 345 7 9.8437s

Sgcoolat 0.92 0.01morethanaguaamorin254 will use atraanoniadata fromp 504

0 3.6 1051442
filter 1.15

Today 56.78HE p 1.77
5109ft



Procedure

Calculations

A seletion ofpipe

A where 85.6 5380.133Hse

A 0.133 FYI
9.843 Sta 0.0135ft Crowcheck p 513 to selectpipe

sizzling
Chart schedule'd floyage

O O OPipeSeletion I't Scheidel 40
Igwesee man It willnotmeetdemandor

1111 7 signs gsassy0.1342ft 0.1351 2 sonextsizeup yawichwillallow36105161st andsupplydemandopto0.014,4ft wichismorethan
0.135ft 142pipewillbeourseletion

B compute pumphead HPat R
noturbineBernulieset

Lyft t t2
P EgtathersineLosses

so ha IItz If at ha

theyfytÉIp
th I ha Ga a the



ha 22 21 the
22 22ft
21 3St

he he
exit theentrancethefrictienthecheckvalethtatterthiopengate

hekÉg findk fromtabes

EY s
so he

exit theentrance thefrictionthlcheckvalethlatterthiopengate
k 1 tf too.tt l.t5Ef.ftEg

Where ft 0.02 for 142 pipe take10.5

friction inpipe f E É
assumtfulltersulan

so oof
haexit 1 9.843748 1.54ft

2032.2874sec

an t g
hefricton 0.02 22410.1342ft

9.843ftse
4 93ft2032.2874sec

chervate 100 0.02
9.843 48 3.01ft
2032.2874sec

hesitter 1gg
9.843 48 2.78ft
2032.2874sec

hcopnyasea oo.o4
9.84344s
man



so

ha 22 21 the
22 22ft
21 3St

he sheexit theentrancethefrictionthecheckratethesittertheopengate

he 13.253ft

ht 22ft 3ft 13.25387 32,253 ft

PA ha Q Joon 32 253ft 0.133 Ftse 56.78

244.8591
PA 244.8597sec Ibp 550 It Ipsec

so 244.858the lhp
5508 14

0 445 hp motor

Pactc find pressure inlet

Bernulieset

ta TIE I YÉtÉhÉÉÉdas

so ha 2 f y the solve forB

Pg Catz Ig h

Ma P hitz II 5.8 Just Plug chug



P3 32.253ft t 3G D8432ftIs
2 32.284s

13.25387 56.70 3

20 496ft 56.78188312

1163.7631864

Ps 1163,763 158
2 I Psi 1441487

P 1163.7631442 IPsi f of psi
144 1

cost of installation for ya schedyo pipe

142 pine 6ft 933.9516ft









Equation ha

hp

gamma

∆𝑃 (lb/ft^2) 𝛾_𝑤𝑎𝑡𝑒𝑟 (lb/ft^3) −𝛾_𝑚𝑢𝑟𝑐𝑎𝑟𝑦 (lb/ft^3)

391.35 62.2 -844.9

Calculation

h2 (ft)=

v 1.504420016

Calculation of Deflection (Murcary

-0.023188961

divided 550 ftlb/sec = 1 hp

ℎ2 =
∆𝑃 − (𝛾𝑤𝑎𝑡𝑒𝑟 ∗ 6𝑓𝑡)

(−𝛾𝑚𝑢𝑟𝑐𝑎𝑟𝑦 + 𝛾𝑤𝑎𝑡𝑒𝑟)



Equation for pipes pipe size ID flow area ft loss exit

(22-3)+hl 1 inch 0.0874 0.006 0.022 loss ent

19 1.25 inch 0.115 0.01039 0.021 loss filt

hp*q*gamma cool 2 inch 0.1723 0.0233 0.019

2.5 inch 0.2058 0.03326 0.018

56.78 loss check

loss gate

h_L

h_A

Hp

COSTS

6' section 

Price 

sections 

needed 

piping 

cost
labor cost extra cost

1inch $23.95 12 $287.40 $114.96 $43.11

1.25 inch $28.95 12 $347.40 $138.96 $52.11

2 inch $46.95 12 $563.40 $225.36 $84.51

2.5 inch $71.95 12 $863.40 $345.36 $129.51

slected 1.5 inch $33.95 12 $407.40 $162.96 $61.11

loss fric

divided 550 ftlb/sec = 1 hp



1.50442002

0.75221001

2.78317703

1 inch 1.25 inch 2 inch 2.5 inch units

8.33111313 6.04384389 3.649725 2.894802 ft

3.30972404 3.159282034 2.858398 2.707956 ft

0.26477792 0.252742563 0.228672 0.216636 ft

16.9454221 14.49567554 11.7766 10.8592 ft

35.9454221 33.49567554 30.7766 29.8592 ft

0.32433045 0.39766675 0.547443 0.63439 hp

 at $730 kw

instalation 

cost

operation 

cost
total cost

$445.47 $176.56 $622.03

$538.47 $216.48 $754.95

$873.27 $298.01 $1,171.28

$1,338.27 $345.34 $1,683.61

$631.47 $242.24 $873.71


