Yépootatikni

2.1.1. Opiauoc e Yopooratixig Iicang.

Yopootutiki) mieon AEyetan 1) KUOET OVVUL] TOV UOKEL TO PELGTO EMTGVE GTIV LOVAOU EMQUVELTS
TV 0PIV TOD:

F .. AF dF

L _ a5
P~ 4550AA  dA

H ovvapn F mwov ackeitonr ano Eéva peveto 6 npepia 6€ pua
GTOLYELMON] GTEPE(E EMOPAVELA A VUL TTAVTA KUl TavToL KabeTtn o¢
QUTIV TNV EMLQPAVELC.

Ye Savoopaniki poper):  F = p A

H micon sivor BaBuetd néyeboc. Xe kabe onueio £yt o
GUYKEKPIUEV TIUN OY1, OU®C KaTeELOLVON.




H mieon NeTplETOl GE 0VO OOQOPETIKEC KAIMOKEC. ovaioyo e Tnv aepintmon. IToAv coyva
YPTCIULOTOIEITOL 1) OYETIKI] KAILOKM, ONAUOT OTOV UVOQEPOUUCTE GE MIECT MAGLE Y10 TNV GYETIK)
TECT)., L€ EMIMEOO UVUPOPUS TNV UTUOGQPUIPIKY] TIECT] Patm. H TEGT av1i) oty o1e6v) Pifpioypagic
UVOQEPETOL OOV gage pressure 1 gauge pressure. H ayéon mov v Guvoger e v amdAvTI) Tieon.
OMNACOT] CLTIV OV £YEL OOV EMIMESO GAVUPOPUS TNV THECT) OTO KEVO. EIVUL Pgage™PabsPatm-

LIV eAevbepn eM@AVEID EVOC OMUATOS LYPOV 7OV EKTIOETUL OTNV ATUOOQUIPU. EIVOL Pgage = 0.
UQPOV Pabs = Patm. OTOV OEV OIEVKPIVICETUL CLYKEKPILEVE OTO TUPOV KEILEVO, YPTCIUOTOIEITOL 1)
OYETIKY TiEO.

H micon e &vo pevotd eivor oveldptnTn TOL TPOCUVOTOAIGHOYD Kot £ival Pobumto néyebog. Ot

GNUOVTIKOTEPES NMOVUOEC UETPNGNS TNE Elval: Pa=N/m=. psi=1b..-"'i112. bar=10°N. Ztov mivaxe 5
VIAPYOVV 01 GYEGELS NETOUCD TOV HOVAOMY LTV,

ITivaxog 5. A16popeg HOVOOES UETPNTNS THS TIETHC.

Ovolacic ovaoos povaoca Metatpom)

Pascal Pa 1Pa= IN/m"

Bar Bar 1bar = 0.1MPa
MEeTpo vYoug vEpPOL mH-O 1mH>O0=9806.65 Pa
ATIOOQUIPIKT) TEOT) Atm  latm=101325Pa

Meétpo oming Yopapyopov mHg  ImHg= 1/0.76atm
Torr torr Itorr = ImmHg



, ITieom e :
ITieom oto HlEfm ot BaBog H}Emj o
KEVS eAed0epn 10 33mH,0 baog
emQGavew R 20.66mH,0
vYpOY
-1 atm 0 atm 1 atm 2 atm

GETIKI)

UTOLVTY)

0 atm

1 atm 2 atm 3 atm

Zriua 10. ATéivty ko1 ayetiky mieo).

2.1.2. H uetaforn e Yopoartatixig mieang.

H YOopooTuTiKl] 00y0AEiTOl LE PELCTA MOV PpIioKOVIOl O OoKWNGio, 11 O oupowopopen por. H
OYETIKY) KivNoT (O10TUNTIKES OVVANELS) KOl 01 QUVALELS EMTAYLVONS (OVVAUELS UOPAVELUS) OEV TNV
a@opovv. Mdvo ovvduelg mieone kot Pupvmntoc Bempovus 0T opovv c'ovtiv. Emopévems, Ot
UVOQPEPETUL OTNV YOPOOTUTIKY. B0 TPEMEL Vo EYel vo KAVEL e NACEC MOV, €1TE eivol KIVITES. E1TE
KIVOUVTOL LLE GTOOEPT) TOYOLTITO KUl YOPIC VO DITAPYEL OLATIUNGN.




OEMEAIQAHY EZI2ZQ2H THXZ 2TATIKHYZ TQN
p— _______ PEYITON

5@5}:55@5ie}:{zi5@5}:{5@555415}:555-:-: i vTo pevotd sivan og npepia

: H v’ Eéetalovpe tnVv 160ppoTia Temv
ﬁiﬂiﬂi&ﬁ?;g;;;;#; duvdpeov ce éva delypo peveTod

B TR SO SNSRI TS MOV TEPLEYETAL GE EVA VTOOETIKO
BT 1 T STIL 3% RTINS opBo kvAvopo Paong A4

_ﬁﬁﬁ}ﬁﬁfﬁﬁﬁﬁﬁﬁiﬁ V=Ahxon m=pAdh
eSS IS St
Po E:EZ:I:::::Z_I:::::Z_I:::::Z_Z:::.;Z_Z:::::Z_Z::::;Z_Z::::jﬁ_ﬁ::::: F _P:? _IV — 0

1

Eotw: F=p,4A xov F,=p, A4 l

p>=pi+Ap > PP = Ap=-pgh
emiong W=mg=pgV=pgAh

To apvnTIKO GMUELD VIEIGEPYETUL YIUTL 1] TECT] EAUTTMOVETUL |LE TO VYOG, 1) OE
TOPOVGLH TOV g GNLUIVEL OTL 1] LETOPOAN TNE TIEGEMC GE PEVGTO GUYKEKPILEVTIC P
OPEILETUL OTTOKAEIGTIKA GTT) PapOTnTo.

H oyeom ovoualetanl Oepemong eE10MOG1 TG CTUTIKIG TOV PEVCTOV



OEMEAIQAHX EEIXZQ2H THXY YAPOXTATIKHX

dp
r r r r — —f) ® o
Ozpus®ong E1I6MON TNS GTUTIKIS TOV PEVCTOV: o S
Otav 10 pELGTO ELVAL LYPO 1) TLUKVOTITA EIVOL TAVTOL GTAOEPT), Y1UTL TU
VYPA EIVAL CGLUTIEGTA. . YWOI
Av p, 1 mieoT 6TV EMPAVELX TOL PELGTOL Omov h=0, h>0

to1e 1) Tieon p oe BAOOX -h Oa eivou:

po = —pgfdh N p-p—pgh
Po 0

— + Uh
P~ Po"PE FBA@OE

Ospe@ons Eic®6N TS VOPOCSTUTIKIG -h

N vrepmiecn pgh KaAeiton VOPOSTATIKY TiEoN)
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o¢ ta EavadoU e Aiyo no avotnpd....
Y& KOTuKOPLEO KOAIVOPO LIE OTUTIKO PEVCTO. TO GOPOIGIL OAMV TMV OVVALE®Y KUTA TOV dZova TmV
Z etval unoév. Mio ovvoun amd cuTég eivar To Pdpog Tov LYPOY TOL TEPIEYETUL LLECH GTOV KOAIVOPO:
W=mg=pVg=pdAdzg opod n pndlu ival To YIvOLEVO NS TLKVOTNTUC €1 ToV 6yKo. Ot 6v0
GALEC OUVALELS, TPOEPYOVTOL UO TV TECT OTO (VM KUl 0TO KATM JKPO TOL KuAivopov (oymua 11):

d

: o - . , L P - :
H mieon 610 KGTm GKPO TOL KLAIVOPOL Eival p. KUt 1) Tieon 61O dve dkpo: P+ PR (a@ov o

prouoc petapoing eivar dp/dz. kot to vYwog dz). [ToAlaniocidlovTag TIC MEGELC [IE TU AVTIGTOLYU
ENPUO. TUIPVOVLLE TIC UVTIGTOLYEC OVVANELC:

dp
pdA xdto. KOl - [P + - dz |d4 EMGV®.

Etot. npocBetovidg 11 Le To fdpoc. To 0M010 TUiPVEL KUl dDTO apvITIKO TPOGTILO AGYM TOL OT1 £)&l
QOpd TPOC TU KATM:

p-dA—{p+d—Pd:]-dA—p-dA-d:-g:D

d

To onoio petd und enelepyocia diver: P+ a%dz

dp dA

- = —JL} . g

d=

- Weight
dz 18

IIpayuo mov onuaivel 0Tt OAU T GNLLELD GOV DYoL dW = pg dAdz
£yovv TNV 1010 wieon. Avtd opilovv pic 1600anTIK r

1 1GOO UVU LN EMPUVELD. \{_/
z

P




2.1.5. Merafo/n micang gg kvfiixo gToiyeio pELATOD.

Ectm atoyeio otatikov pevatov e owotacel dx. dy. dz. H mieon 6to kévipo tov Grotyeiov gival
P(X. v. ). & kdbfe katevBovaorn). epOGoV TO PEVGTO 1G0PPONEL. TPETEL TO GOPOITIA TOV GVVHENEMV VU
etvan umoév: XFx = XFy = XFz = 0. Zug optloviiec kutevfivoels o1 OUVANELS EIVal LLOVO TAEVPIKES
MECELS, EVO KUTA TNV KOTUKOPLEN ep@oviletol Kol 1 Pupvtnte. ETot Aowmov npénet:

- -

cx oy




Eve otnv Kutukopuen otevbuvaen:

J"::'J

dx-dy =

E:
2 Onote:

H\.._______.-'

2F,=0=— P+ﬁ %]-fﬁ-dr—}f-dr-dv-d:Jr p—
| oz \

<
e

- dy-dy. d~—{ }d drdy=0=>L__,

cz

3
”.-. |~q

ATO aUT T1 OYECT), TPOKVITEL OTL:

P 23
dp=~y-dz= |[dp=—y-[dz= p,~py=7-(z,~ 7))

OV £ivol 1 10100 OYECT) OTNV ONM0l0 KOTUANCUE KOl GTIC TPONYOVUEVES OVO Tapuypdeovs. To
GUGTNO CUVIETAYIEVMV EYEL EMAEYEL £TG1L MCTE 1 PupdINTU Opd GE O1EVHVVGT] LEIOVILEVOD Z. X1
£CI0MGN CLTI TO p 1] TO ¥ UAOPOVYV Vo PETafariovial oIV 01evBuven Tov z. OTMS cuPaivel cuyva
GTIV OTUOCQUIpO OTAV EIvol BEPLOKPUCIUKO OTPMOUUTIGUEVT. 1] GE [ A1LLVT).



210 oynua 14 eoivetol n HETUPOAN TOV HETPOL TNG TEGNC LE TO PdBOC. oV KOAIVOPO UPIGTEPD. N
mieon CEKIVUEL OO P=Patm OTNV EMQOVELD KOl CVEAVETOL YPUIIKGE. TN OECUMEVI) GT) HECT] TOV
CYMUOTOC. VIdpPYEL Adot endved oTo vepd. H avinomn ¢ mieong eivat Kot €06 Ypolpkn e 1o fadoc.
QLCOVETOL OUMS [LE LUKPOTEPT) KAIGT) GTNV TEPLOYN] TOL AUO10V. AOYM LIKPOTEPTC TVKVOTNTAS TOV.

14. Iieoy, L :
| el _— ;_.
Oil 'ld. -2m [re—
H Water
Byger=75m
2 '\
L l 1 N




YAPOZTATIKO NAPAAO=0 - APXH TQN LYITKOINQNOYNTQN AOXEIQN

P=P_, +pgh

'Ot0v Ge 00YEI0 OTTO10VOTTTOTE GYTULATOC TOTOBETNOEL VYPO, 1] TIEGT) GTOV TLOUEVE TOV
efgptatat, HOVOV Umo TO VYOS TOL DYPOL G 0vTO. H dvvaun mov ackeitol GTov
TLOUEVE 1600TUL, TOTE, [LE TO YIVOUEVO TNC TEGEMS EML TNV EMQPAVELX Kl 01 [LE TO
Bapoc Tov vypov. To GuUTEPUGT AVTO OVOUAGTIKE DAPOCTATIKG TAPIA0S&0.

AvtioTpopa: Te 00)£l0 |1 0GOVGONTOTE KATUKOPVPOVS KAAOOVC
OTO10VOTTOTE GYNLLOTOC 1) EAEVOEPT) EMEAVELN TOL DYPOD Bu Ppicketan
GTO 1010 DYOC. AV 00TO 0ev GUVERUIVE Ba DTPYE S1OQOPA VOPOGTUTIKIG

TIEGEMC GTO KOTAKOPLOO GKEAT] KL TO VYPO Bo ETPETE VoL KIVEITAL
Apxn TwWyV CUYKOIVWVOUVTWY G0XEIWV




Aoyeio oymuartog U mepieyel 000 vypd: vepPo
TOKVOTNTAC P, 6TO 0EE10 GKEAOC KOl A0 AYVOGTIG
TUKVOTNTAC P, GTO Ap1oTePO. Ot PETPNGELS divovv [ =
135 mm kot ¢ = 12.3 mm. IToon gtvon 1) TokvotTa
TOV AUO10V;

Oil~_

Av 1] TTIEGT) GTI] KOWVI| ETLPAVELD AXO1OV-VEPOD GTO
OPIGTEPO GKEAOC EIVOL .  TOTE 1] TTECT] GTO OEEL

WNinterface OKEAOC KOl GTO 1010 EMIMEOO |LE CVTIV TNV EMLPAVELN
U Ba etval eTONC p. . O1OTL TO UPIGTEPO KoL TO OECL
GKEAOC GUVOEOVTUL [LE VEPO KATM OO CUTO TO

— e

EMMEDO.
AgEl oKELOG Pz = Po+P,8! ‘ ]
P, = p, ——=916Kg / m’
Ap1otepd OKENOG  Piy = Po + 2,81 +d) I+d

Napatnpnon: H teAk) amavinon oev e€apTatol amo TV OTHOGQUIPIKI] TECT
P, OUTE GO TNV g.



TO NEIPAMA TOY TORRICELLI

blopevtia, Avorény tov 1644

O Y®POS ETAVO ATO TNV EAEVOEPT) EMPAVELD GTO EGOTEPIKO TOL COANVO UTOPEL VoL OempnOei
KEVOC, EVA GTIV ETLPAVELN TOV LOPUPYVPOV, TOL PPIGKETUL GTI) AEKAVT), CGKEITUL LOVOV 1)
OTHOGQUIPIKT] TTEGT]. Oa TPETEL AOUTOV, ENEON TO GUGTILA IGOPPOTEL, if ATUOCPAIPIKI]
TIEGH VO 160VTAL JE TV VIPOCTATIKI TIEGH THS GTHANS TOV DIPAPYVPOV, SNALAN, HE THV
TIEGH TOV AGKEITAL ATO GTIjAl VIPAPYVPOL VYWovS 76 cm 1f 760 mm.




AV YVWPICETE OTI.  py, =13,6 x 10° Kg/m? Pyep = 10° Kg/m?

['ari moTeveTe OT1 0 Torricelll ¥pnoigoTroinoe udpapyupo avTi yid VEPO;

p atm J'E}U&Jg hu&:}:& - !'g Hs_,ﬂg hvsp

h =t

VED hm‘p

P VED

PRESSURE HEAD £

—13,6-0,76m =10,336m

Pressure head /i represents the height of a column of homogeneous fluid that will produce a given
intensity of pressure. Then

:
Ir=-;

4

(3)



2.1.9. Opyoave UETPNOHE TiedC — POPOUETPO - HOVOUETOA.

To popouetpa (oynua 18), Hetpodv TNV XOALTN TECT TNC UTHOCQUIPUS. 1T AEVBep em@dveld
00 LYPOL (VOPUPYLPOL VIO TUPUOEIYN) EC® Omd TO PupdueTpo. 1) TECT eival ion He TV
UTHOCQUIPIKY). ETOUEVOC. GTO ECMTEPIKO TOV CMANVO. €0V VIUPYEL KEVO, ONAUON LNOEVIKI TIECT)
OTO E0MTEPIKO TOV TMANVE, TO LYPO B avEPer neypt v otdbun h @cte vo v eCicopponncst. To
vyoc h Ba elval TETo10 MGTE v 1G Vel N YveoT] ayéon P=pgh. Kot ene10n] onmg elyule 6icel atov
tivoka 4 eivor: lmHg = 1/0.76 atm. edv mpokeital yia vopdpyvpo. Ba etvor h=760mm. Edv
EMPOKEITO V10 VEPO. MPAYLN TPUKTIKG 0VoKoAO. Bu NTav h=10.3m. AnAaon woyvet: 1 atm = 10.3
mH20 = 760 mmHg = 101300 Pa = 14.7 psi (AiPpec avd TeTpay®VIKI) 1VIOW, GTO UYYAOCUSOVIKO
GUGTI|LLCL).
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Mercury hj*, v
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Zynua 18. Bapouetpo (0p1otepd) Kal o16.Q0pIKO LOVOUETPO (0eCId).




n

AwoIxTo

[MEZOMETPIKOZ 2QAHNAZ
P=yh+P,

PA=V1|‘11 (Pg=0,0xeTIKR TTiEDN)
Pa=P;

MelovekTpaTa

C{) FJA > Patm

B) ZXETIKG PEYAAN TTiECH YIA
TNV aKpIPn HETpNon Tou h,



AVOIXTO

—l- (2) o X (3

MANOMETPO TYTIOY U

Patyihy- vohy=0 = Pa=y5hs- yih,

To peucTd TOU HAVOUETPOU
OIAQPOPETIKO ATTO TO PEUCTO
METPNONG



"Eva kAe16T0 00YEl0 TEPIEYEL UEPU LTTO TEGT] KUl LYPO |1 TUKVOT T 900kg/m’.
‘Eva vopapyvpiko povouetpo tomov U cuvoéetal 6To 00yElo OmMC QUiveTul GTO

GYILLOL.
["o h,;=0.914m, h,=0.152m xo1 h;=0.228m, vo Tpocotopichei 1 Evoelln 61o

MEGOETPO.

EXETIRG
Mieom r
A Avon

Mir
AxolovBmOVToC TN YEVIKI) HEBOOOAOYIN TV

T HLOVOUETp®V, dpyilovle omd TNV OlEMPUVELl
- F . T 0EPU-LYPOD KU1 KUTUAIYOVLLE GTO UVOIKTO

J( | OKPO TOL LUVOLLETPOV.
P:xs’pu + Tu'rpoi'u (hl + hZ) _ ?uﬁp{:p.hl'n =0
P:xs’pu + pwpnﬁg(hl + h! )— puapup.ghS =0
+900%9.81%(0.914+0.152)-13600%9.810.228 =0

Pu;s’pcc

P._ =21007 N/m’ (Pa)

ospa



METpnon diagopdc TTieong
Pa +Y:h—Y5h, —yshy; =P

¥Ya

—F @) Py —Fs =Yh, +y3h; —y h,

* £TTI0OPACN TOU MNViokou

- i3




Ye &va coANVA 1] Tapoyn ovkov Q(m/s)umopel vo Tpocdiopiohel IEGM eVOS

AKPOPLGIOL OTMC PUIVETUL GTO G0 TO UKPOPLG10 ONIIOVPYEL iU TTOG)
TIEGTC GTO GOANVU P, -Py Kot 1) Tupoyn) [mopet vo vToA0Y1GHEL 0O T GYECT
Q=KVP,-Py (K=ctabepa). H peTpnon g TTdCNE TEGC YIVETUL LEG® EVOS

lavoueTpov tomou U.

No tpocdiopigbel 1) e€lcman Yo v P,-Py Gav cuvaptnon tov v,.y-.Kat h,.

— Avon
Sn ZeKIVOVTOC 0o TO ONEl0 A KUTaAYouLE
GTO GIlElo B
Par Pt L [ 2 PA_Tlhl_Tzhz‘FT](hl-l-h:):PB
b ol P,—Pg=h,(y,-71)

Arpoglimo

*OTMOC QUIVETUL 1] TTOGT TEGTC ECUPTATAL LLOVO OO TO LYOG h, Kot 01 GO TO
h,. Oco ymia ka1 va Torobemcovie to pavouetpo (hy=0.5m 1 h;=5m)
gvoeiln h, mapapever 1 0w



KEKAIMENO MANOMETPO

P, + 70— 7,l,sin 0 —y;h; =Py
P, — Py =7,l,sin 0+ 7;h; —7,h,
[N'a agpla
P, - P; =7v,1,sin O

P, - P,

l,=————_,0avénon 7tov 1, Kot d
© Y,sin © ” sin 6




2.1.10. Myyovika povouetpe (tbmon Bourdon).

To povopetpe ovtd Pocilovigl OTNV EACCTIKY] TUPUUOPQ®MGY] EAGCUATOC 1] EAQTNPIOVL. KUl
YPNCILOTOI0VVTOL Y1 TNV UETPTOT NECUIMV KUl UEYTAMV MEGEmV. To EAUGLO TOL QUIVETUL GTO
aymua 20 va gxel Ko 100 e ¥4 ToL KOKAOV, £Yel eAlemTIKI) owwTol). Me v avcnon mg mison..
1] OLOTOLT) LEYUAMVEL KU1 ETE0T] TO DAIKO £YE1 TNV 1010TNTU VU KPUTUEL TOV OYKO TOL, MKPUIVEL TO
LKOC TOV, LIE UMOTEAEGLO VO NETUKIVEL TNV PEAOVA TV EVOEICEMV TPOS TO EMAVE.

Hair spring

Measure pressure p

Zynuo 20. Mavouetpo Bourdon.



H APXH TOY PASCAL

Av éva pevcTo Ppebel ekTOC TOL TEGTIOL PapOTNTEC, ONAUOT) GE YOPO OTOL 1] ETLTAYLVOT)
¢ PapomnTog g eivat UNoEVIK), 1] TEGT) GTO EGMOTEPIKO TOL OV Ba. LLeTafAAAETUL, UQOV,
OM®G TPOKVATEL 0O T1) BePeM®ON EIGMOGT TNC GTATIKNG TOV PEVGTAV, KU1 1) UVTIGTON
netafoin e mecems dp Ba eivar unodevik).

Av Lo1tOV 6T0 PEVGTO aoKIO<i KATo1a COTEPIKN] TigGT P, avT) Oa peTadodei
apetafaty ¢' oL0KANPY TN PAlA TOV, OTOC KAl 6TA TOYONUTU TOV 00)EI0V TOV TO
nepi€yel. To copnépacpa avté ovopaletar apyij tov Pascal.




E®APMOIEZ: 1. Mw¢ va OTTACETE TOV TTATO £VOC HTTOUKAAIOU XWPIC VA TOV

QyVIEETE
‘ F1 - 10 N Applied force to the stopper
A.=5cm? 10 N
1 = —— =2 N/em®
Like a liquid Scm
lever, changing ; i e @
areasinan Pressure is transmitted undiminished
e in an enclosed static fluid.
multiplication 5 5
f1
T F, =P, A,= (2N/cm )(500 cm)
- plus the force from the
- 1 OOO N” weight of the liquid.
Resulting force on
o 2 bottom of jug.
A,= 500 cm

P =P1+pgh

Static fluid
pressure




2.1.8. Yopavliko mieatipio — 001 TV @PEVOY.

ST0 QPEVO. EKUETUAAELOUOGTE TO YeEyovos OTL 1] TIEC) UETUOIOSTOL LE 100 HETPO. YO Vd
OTNIOVPYT|COVLE HEVAAES OVVONIELS Ul WKpES. H mieon p HeTudIOETOL LE 100 LETPO OTNV UEVAAN
OLITOWN. KOl EMOUEV®E 1 ovvaun F2 v omola expetariievdpoats, sivor pevoivtepn me F1 my
omoia epupuolove, Kutd A2/A1. 600¢ vl O1|A0OT] 0 AOYOS TMV OLUTOUMV.

2ynua 17. H apyn Asitovpyiag TV gpévomy.,



Ou omoosiZovle OTL 1) WEGN &£ivol 16OV HETPOVL TPOC OAEC TIC O1ELBUVOEIS. OemPolUE KPO
TPIYOVIKO TPICLO VEPOD GE TNPENIC, GTO OTOI0 OPU TO VEPO MOV LIAPYEL Yup® Tov. O1 O100TACELS
tov eivon dx. dy. dz, 6nm¢ @aivetal oto oynua 16. O1 HECEC NOVUOLUIES TIEGELS OTIC TPELS EMUPAVELES
ElVUL P1. P2. P3. KU1 EYODV GOV OMOTEAEGLN avTioTOYO TIc ovvauelg Fi. Far kot Fi. Zinv o1evbovon z
01 OLVAELC Elval 10eC Kl avTiBeTES Kol aAinAoavalpovVTaL.

A




F,-F,-sm@=0=p, -dv-d-—p;-ds-dz-sind =0
STV o1evbovon x:

dy = ds-sinéf
KOl 0Qov

py-dy-dz—p;-dv-dz=0= p, = p,
N TUPUTAVE ECIGMOT] VIVETUL

v oievbovon v:

F,—F,-cos@—dW=0= p, -dv-dz— p, -d.s-d:-cnsf?—p%-dr-dr-d::0

dx=ds-cosf
KOl 0Qov

1 EC10MOT) YIVETUL:

1 1
py-de-dz=pydedz—p.2ededy-dz=0= p =ps;—p-5-dy=0=p, = p,

Aniaon. 1 mieon o 0Aeg TIg O1eVOVVGELS Elvar 10T).



Find the pressure at the bottom of a tank containing glycerin under pressure as shown in Fig

o

—

Solution:

pressure at bottom = 50 4+ yh

pressure at bottom = 50 4 (12.34)(2) = 74.68 kPa



(a¢) Convert a pressure head of 4.60 m of water to meters of oil, sp gr 0.750.

(b) Convert a pressure head of 24 in of mercury to feet of oil, sp gr 0.750.

Solation:

60
(@) hay = hw“‘“}- _ 400 13m
spgroill  0.750

hyaer  13.57 x 24/12

B hey = =
T 0.750

= 36.21t




For the open tank, with piezometers attached on the side, containing two different immiscible
liquids as shown in Fig. 2-6, find (@) the elevation of the liquid surface in piezometer A, {(b) the

elevation of the liquid surface in piezometer £, and (¢) the total pressure at the bottom of the
tank.

El. 2m
El 0.3 m
El. 0Om

Fig. 2-6

Solution:

(a) Liguid A will simply rise in piezometer A to the same elevation as liquid A in the tank (i.e., to
elevation 2 m).

() Liguid B will rise in piezometer 8 to elevation (.3 m (as a result of the pressure exerted by liquid
B) plus an additional amount, /i 4, as a result of the overlying pressure of liguid A, pa.

Pa=yh=(072x979(1.7) = 1198 kPa
ha=ply = 11.98/(2.36 x 9.79) = 0.519 m
Liguid 8 will rise in piezometer £ to elevation (03 + 0.519 = 0819 m.
{¢)  Pressure at bottom = {(1.72 = 9, TN{1.7) + (2.36 = 9.79)(0.3) = 18.9 kPa



A manometer is attached to a tank containing three different fluids, as shown in Fig. 2-9.
the difference in elevation of the mercwry column in the manometer (i.e., ¥ in Fig. 2-9),

El. 6 m

El. 5m Adr pressure = 30 kPa
e e
ke T g T

El. 2m

EL Om A e e e S e gt

Mercury {sp gr = 13.6)

Solution:

pressure at A = pressure at B
30 4+ (0.82 = 9.7903) + (9.79)(3.00) = (13.6 = 9.79)(y)
v = 0.627 m



2.21.  Vessels A and B contain water under pressures of 276 kPa and 138 kPa, respectively. What is the defl
of the mercury in the differential gage in Fig. 2-157

Water

_4.87Tm

Fig. 2-15

Solution:
pressure head at C = pressure head at D
276 138
979 +x+h= 575 y+ 13.57h {m of water)

Rearranging, 14.096 + x + y = (13.57 — 1)(#). Substituting x + y = 1.829 m and solving, we oblain / =
1.267 m.




Find the pressure difference between A and 8 for the setup shown in Fig. 2-17.

Ol (sp gr = 0.5)

vim + 070 m — 1L.50m = (v — (LB} m

Water
Fi g, 2.17

Solution:
pa — 9.79x — (0.8 x 9.79)(0.70) + (9.79) (x — 0.80) = py
Pa— 979 — 5482 4 979y — T.832 = pg

Pa— pp =133 kPa



A differential manometer s attached to two tanks as shown in Fig. 2-18. Calculate the pressure difference
between chamber A and chamber B.

Solution:

Ymercury = 132.8 H"I."Imj VSAE300il = 8.996 kHJ'rmj: Vearbon tetrachtoride = 13,37 I':-Hflmj
pa+ (89963 1.1 + (132.8)00.3) — (15.57)(0LE) = pg

—37.28 kPa (i.e., pg = pa)

PA— PR



YQPOZTATIKH AYNAMH 2E ENITIEAH EMNIP®ANEIA

YTToAoyIOHOC TNG dUvaung
(MEyeBo¢,01EUBUVON,ONUEIO EQAPHOYAC)

[Na dedopévo h n dUvapn TTOU QOKEITAl O€
dA gival dF=yhdA

H ouvoAikr duvaun eivai:
Fr = [ YhdA =[yysinBdA =ysin6 | ydA (1)
A A A

To oAokAfRpwua j ydA givain TpwTn POTI TNG
A

ETTIQAVEIAC WG TTPOG X
[ydA=y.A

A

Y. =Y OUVTETAYHEVN TOU KEVTPOU BApOUG
H (1) ypdeeTal

Fz = YAy, sin®

Fx = YAh,



IIpoGdropiGpdc Tov Giuciov puppoyc T Fi (Kévtpo micen) Q)

H pom) ¢ GUVIGTUIEVTIC SUVOUINC eivat 16T] [LE TN POTI] TOV ETUEPOVS SUVALEDV.
H cuvtetayuévn yg mpocdotopiletat umo 10 ubpoIGLLo POTOV MOC TPOC TOV UEoV X.

| :I}'(IF :I ysin Oy dA
A A
Apov Fg =7Ay_sind  gyovue
v~ dA
ey

Vi = A =}? N omov I, = pomi aopavelts MC TPOS TOV UEOVU X.

XpNGOTOI®OVTES TO BE@PUT TOV TUPUAMAOV dEOVEV
I =L +Ay~ omov I, = Oe0TEPT PO NS EMOAVELNS OC TPOC AEOVE TOV OLEPYETUL
0o T0 KEVTIPO Pdpove kot Topdiinro oTov diova X
[Topopole 1 GUVIETUYUEVT] Xy TPOGOI0PIleTon amd TV eSl6mGT)
E x; = |I sin 3 xydA
A
K01 TEMKG KOTOAM]YOVLLE GTI| GYEGT

YIVOLLEVO 0OPUVELDC (¢ TPOC opBoy@Vio GUGTI LT
GUVIETAYLEVOV OV OEPYETUL 0O TO KEVIPO Papovc.

Xp =— - +X, émov I =
VA o
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@ — I, = {554
£ 1
2
)l JT:,: = E{Eﬁ‘j
L B o B o
2 2 ! I, =0
[Ey
_ mRE
4=
I, - 0.lo98g"
I, = 02627
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AR Iy=1L, = 0054228
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[[EWUETPIKEC IQIOTNTEC XAPAKTNEICTIKWY ETTIQAVEIWYV



H oeéapievn) Tov oymuatog mepieyel Burocovo vepo (p=1025kg/m?) ce eva fabog
3.0m. Xpewaletol vo avTIKOTUCTUOEL TO TPIYOVIKO KOLUITL GTI) g YOVI.
No mpocotopiahel 1o 11eYeBOS Kl TO GNLEI0 EQUPLLOYIES TNE OVVULING TOV UCKEL TO
VEPO GTNV TPIYMOVIKI] EMLPUVELQ.
Avon
O1 010Qope. OTOCTUCELS (UIVOVIUL GTO GYILd
(b)
y.=h.=2.7m
ko1 Fr=yh ,A=9.81%1025%2.7(0.9)*/2=10995N
H ovvaun aoti) eival aveCdptni) Tov KOV
NG 0eCUUEVIC.
H Guvtetaylévn ¥ ToL KEVTPOL Tieon ¢ Ppioke-
TOL 07O T1 GYEO

'}_T_:_'1
$ty
% . -
[ g
i

=7

g



St

I 0.9(0.9)°

== 4y I_= =0.018m"
Yr y.A 36
0.018
Vg = +2.7=2.716m
0.9%0.9
2.7 )
I[Hopoporo :
I_. 0.9(0.9)
Xp=——+x_,I__ = ©-9)" .9 = 0.0091m*
y A - 72

Xp = 0.0083m



[MPIZMA TIEZHZ

h
F.=p A=Y=A
R pmr Y 2

. 1 h
Fr = Oyrog =—(vh)(bh) =y = A

F, =F, +F,

Fryg =Fii +Ey, =2 yg =




YAPOZTATIKH AYNAMH 2E KAMITYAH EINI®ANEIA

F=NiE 2 s iFy E

Fy :o ’
&

*EmIAoyn OyKou eAEyX0OU TTOU TTEPIAGUPBAVEI TNV ETTIQAVEIA

*lcoppoTTia QUVANEWY OTOV OYKO EAEYXOU
+OpigovTtia dievbuvon F=F, a=tan-1(F,/F,) w¢ Tpo¢ 10 0pIfoVTIO £TTITTEDO
-Katakoépuen dievBuvon F,+W=F,,

Fo=VF2,+F2,



O OTOYETEVTIKOE COANVUS TOVL GYNUOTOS €Yl OeTpo 1.8 m Kon elval LnGo-
velatog Le vepo.No vroroyichel to neyedog Kot 11 01e00VVGT) TS OVVOLLNG TTOL
ackel 10 vepo oto TuNua BC 1tov coinva, unkovg 0.3 m (kabeta ot otatop)).

A F
I
t‘:ﬁ
£ — Fy
Lt
¥
[

o Fu
al 2] €]

Ava

*  Emioy1) oykov eAEYyoL mov meptAauPaver Ty emeaveio BC

[IpoGO10PIGHOC TMV OLVULEMY TOV OPOLV GTOV OYKO eAEyyov F,: 1 dvvoun mov
opa oty emeavelr AC, W: To Bapog Tov vepov GTov OYKO EAEYYOL

*  Fi.F:Otoviiopacelg amo 1o ToiymLo GTO VEPO



Icoppomia dvvaE®Y

[ )] el

F,=F; > yh A=F, = 9310*%(0.9*0.3): F,

= F; =1191.9N

-

n0.9° .

W=F, =>yV=F, = 9310*( 0.3) = F,

= F, =18722N=F, = [F, +F,’ = 2219.4N



LIV 0sCUeV] TOV OYNLOTOC. LITAPYEL 1] Ni-KvAwvopikn emedvele ABC. H o1duetpoc 1o NUi-KuAivopou
givar 2.5 m. To uxog tov N-KuAivopon, onAdoT) 1) O1GGTOGT) TOL OEV QUIVETUL GTO YO Eival 101 LE TOV
AM coc oe mm. H deCopeviy mepiéyet vepod (y=9810 N/m’). ka1 1) eheBepn eMOAVELED TNC EIVOL GE ETUQT |IE
mv atpoceaipa. Na Ppebodv 11 opiloviig Kol 1) KUTOKOPLET CLVICTOGO TS LOPOCTUTIKNG OVVOLLTC.

Vv
o “ 1.5m
l 2.5m
a'.q.
B 2.5m

C
I 2.5m




Aoknon yLa To oTitL:

1) Noa umoloyiote tnv e€lcwon tng LETAPBOAAG TNE TTUKVOTNTAC KAL TNG TILEONG UE TO BABOC 0 CUUTILEDTO PEVOTO LUE 0TOOEPO PETPO

eAaOTKOTNTOG. N
Adr pressure = 35 kPa
EL2m| 7
2) Zto mapakdtw oxApa va Bpebel to VP oG TN oTABUNG Tou AadLoU OE OXEDN LE TOV |
TuOuEéva. i
(sp_ gr= 0.83)
EL 0 m e

3) Na BpeBel n nieon oto Soxeio A av to uypo lval vepo Kal av eivat udpapyupoc.

Lm




