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BOLOLKEG KOl TTAPOLYOLEVEG SLOOTACELG

Awaotaon:

|6LotnTa tov purnopetl va petpnBet (pHAkoc, Bepuokpacia, xpovoc,
uada) n umoAoyiletal pe oAN/opo n daipeon AAAwyY SLooTACEWV

ZuoTtApata Hovadwv: Kkolvl opoAoyila otn HETPNON TWV SLACTACEWV — TIMA + LOVASEC
e Sl - International System of Units (Systeme international d'unités or Sl)

* CGS - centimetre—-gram—second system of units (mtapaAAayn tou Sl)
 American Engineering System (AES — UK)



https://www.bipm.org/en/measurement-units/si-base-units
https://www.bipm.org/en/measurement-units/si-base-units
https://www.bipm.org/en/measurement-units/si-base-units
https://www.bipm.org/en/measurement-units/si-base-units
https://www.bipm.org/en/measurement-units/si-base-units
https://doi.org/10.1021/ie50712a010
https://doi.org/10.1021/ie50712a010

BOLOLKEG KOl TTAPOLYOLEVEG SLOOTACELG

Movéses pétpnong

—

MRKo¢ m, cm, km, in, ft, yd, mile, €to¢ dwtoC
Mada g kg, t, Ib
BAZIKEZ _
AIASTASEIS Xpovog s, min, h, day, year
Oepuokpacia K, °C, °R, °F

Taxutnta m/s, km/h, mi/h
Mukvotnta g/cm3, kg/L, kg/m3




BOLOLKEG KOl TTAPOLYOLEVEG SLOOTACELG

The International System of Units (SI):
Base units

Base quantity Base unit
Name Typical symbol Name Symbol
time t second S
length l, x, r, etc. metre m
mass m kilogram kg
electric current LT ampere A
thermodynamic T kelvin K
temperature
amount of substance n mole mol ,
Mnyn:
luminous intensity Iy candela cd

Bureau International
All other Sl units can be derived from these, by multiplying together different powers of the base units. des Pois et Mesures


https://www.bipm.org/en/measurement-units/si-base-units

BOLOLKEG KOl TTAPOLYOLEVEG SLOOTACELG

AeOvEg ovotnpa povadwv (Sli)

Baowkn Aidotaon Baolkn povada

Awaotoon Z0uBolo Ovopa Z0uBolo

Xpovocg t deutepoOAemTO S
MnKog [ HETPO m
Mala m XALOYPOLUO kg
OepuoKpaoia T Kelvin K
HAeKTPLKO peLpL / Ampere A
DwtoPoAia l, Candela cd

Moootnta UANG n mole mol



BOLGLKEG KOLL TTOALPOLYOLEVEG SLALOTACELG
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Napayopeveg dSLaotAoELg

Erupavela = purikog ? Oykog = urjkog3
, pada pada
Mukvotnta = - = —
dykoc¢ UN KOG
, unKog . TayvTnNTa _ UNKog
Taxvtnta = - Emwtayvvon = - = - >
xXPpoOvog¢ XPpOvog¢ xXpovogs
pada -unkog

Avvaun =uala - ETITAYVVON =
HNn =pada - emrayvvon Y povoc?

Evépyela = Suvaun - unkog = (uada - emtayvvon * unkoc) = ualo * taxutnto 2

EvépyeLa
Xpovog

loxug =



2YZTHMA

SI

BaolKEG pLovAdEG

Awdotoon

MnKkog

Madla

Xpovog
Oepuokpacia

Moootnta UANG

Napayopeveg povadeg

AUvapn
Evépyela
lox0¢
Mieon
Mukvotnta
Taxutnta
Erttayuvon

OeppoxwpnTLKOTNTA

T

n

< 5~ T TV m mm

0O Q

Movada

HETPO m
XIALOYP A0 kg
SdeutepoOAemto s
BaBuog Kelvin K
mole (ypappouopLo) mol

Newton N
Joule J

Watt w
Pascal Pa

kg - m/s?
N-m
I/s
N/m?
kg/m3
m/s
m/s?

J/ (kg)(K)

(0]



2YZTHMA
AES

BaolKEG pLovAdEG

Awdotoon

MnKkog

Madla

Xpovog
Oepuokpacia

Moootnta UANG

Napayopeveg povadeg

AUvapn
Evépyela
lox0¢
Mieon
Mukvotnta
Taxutnta
Erttayuvon

OeppoxwpnTLKOTNTA

Movada

I nodLn ivtoa

m  AiBpa (nddac)

t SdeutepoOAemto, wpa

T BaBuoc Ranking/Fahrenheit

n AiBpa mole

F AiBpa (dUuvapung)
E Bpetav. Bepuikn povada
P Imrnoduvaypn
P
drp
v
a
C

ftin.
lb
s, hr

OR’ OF

m

b mol

Btu (ft) (Ib;)

Ibs / in.2
b, / ft3

ft/s

ft/s2
Btu/(Ib,,,) (°F)




Z0YKPLON CUCTNUATWY HovAdwv

Mnkog¢

Mala kg g slug Ibm
Xpovoc¢ S S S S
Avvaun N dyn b, lb,

Evepyela J erg, J, cal Btu Btu



IlpoOéuara yix Suvduers Tov déka

Advaun IIpoOepa Yovtunon Avvapn IIpoOepa Zovtunon
1072 YLOKTO y 10° XtAto k
1072 (ento z 106 Heya M
10718 ato a 10° yiya G
1071 PENTO f 10'2 TEpa T
1071 TUKO p 10" TETa P
1077 Vavo n 10" exa E
107¢ UIKPO u 10%! (eta Z
1073 XAL0oTO m 10%4 ylotta Y
1072 £KATOOTO C
1071 dexato d
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METATPOMNEZ MONAAQN

LYNTEAEXTHX METATPOIIHX =

NEA MONAAA
~ AEAOMENH MONAAA

https://online.unitconverterpro.com/unit-
conversion/convert-alpha/force.php



https://online.unitconverterpro.com/unit-conversion/convert-alpha/force.php
https://online.unitconverterpro.com/unit-conversion/convert-alpha/force.php
https://online.unitconverterpro.com/unit-conversion/convert-alpha/force.php
https://online.unitconverterpro.com/unit-conversion/convert-alpha/force.php
https://online.unitconverterpro.com/unit-conversion/convert-alpha/force.php

METATPOMNEZ MONAAQN

(EUkoAo) mapadeypa: Metatpomnn cm o€ m Kol avtiotpoda

, , _ Nea povada (m) I )
ZuvteAeoTI|G LETATPOTMG (Cm = m) = sedopevy povada (cm) To0 10
N ) 100
YUVTEAEOTHG PETATPOTHG (M = cm) = fa povada (cm) =100

éedousvn povada (m) 1




I20AYNAMIEZ MONAAQN MHKOY2

AlO

A

ZE»

km
in
ft

mile

1000

0,0254

0,3048

1609,3

1

2,540 x 10>
3,048 x 104
1,61

39,37

39,37 x 104
1

12

6,336 x 10%

3,2808
3280,8
0,08333
1

5280

6,214 x 10
0,6214
1,5783 x 10~
1,894 x 10
1

14



IZ0AYNAMIEZ MONAAQN OIKOoY

AlO
§ =9
_____

5,787 x 10* 4,329 x 103 1,639 x 102 1,639 x 10~

fit3 1,728 x 103 1 7,481 28,32 2,832 x 1072
gal (USA) 2,31 x 102  0,1337 1 3,785 3,785 x 10
L 61,03 3,531 x 102 0,2642 1 1,000 x 103
m3 6,102 x 10 35,31 264,2 1000 1




IZ0AYNAMIEZ MONAAQN MAZAz

AlO

A

ZE»

____MI

kg

t (neTpikog)

Ib

ton (US short)

1000

10°
453,6
9,072 x 10°

1

1000

0,4536

907,2

10®

103

1

4,536 x 10
0,9072

2,2046 x 103 1,102 x 10°®

2,2046 1,102 x 103
2204,6 1,1023

1 5x 104
2000 1
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IZ0AYNAMIEZ MONAAQN MNIEZHZ

AlO

A

ZE»

mm Hg
kPa
atm

bar

psi

0,1333
7,502 1
760 J[101,3
750,06 100
51,71 6,894

1,316 x 1073
9,869 x 103
1

0,9869
0,06805

1,333 x 10 0,01934

0,01 0,1451
1,013 |[14,696
1 14,50
0,06895 1



IZOAYNAMIEZ MONAAQN ENEPTEIAZ (DEPMOTHTAZ & EPIOY)

A

HO
§ =5

-__m-mm-

cal
kWh
Btu
ft Ibs
hp h

0,2390 2,778 x 107 9,478 x 10* 0,7376
4,184 1 1,162 x 10® 3,970 x 103 3,086
3,6 x 10° 8,606 x 10° 1 3412,14 2,655 x 10°
1055 252 2,930 x 10* 1 778,16
1,356 0,3241 3,766 x 107 1,285 x 103 1

2,685 x 10° 6,416 x 10> 0,7455 2545 1,980 x 10°

3,725 x 10”7
1,558 x 10®
1,341

3,930 x 104
5,051 x 10”7
1



I20AYNAMIEZ MONAAQN 12XYO2

AlO

A

ZE»

—_m-_

Js
kw
ftlb: /s
Btu/s

hp

1000

1,356
1055
745,7

1
1,356 x 103

1,055

0,7457

0,7376
737,56
1
778,16
550

9,478 x 104
0,9478
1,285 x 103
1

0,7068

1,341 x 103
1,341

1,818 x 103
1,415

1



2TAGEPA TQN AEPIQN

Twi Mo |

Jmol?1 K1 { =
8,3144 mo 3
Pa m3 mol! K1 Pa - m
mol - K
L -at
0,0820574 L atm mol?! K1 L -atm
mol - K
[
cal molt K1 %
1,9872 m% m;K
Btu Ib-mol1 °R-1
lb — mol -°R
62,3636 mm Hg L mol! °R-!

10,7316 psia ft3 lb-mol! °R?



AlNO

A

ZE»

—__m CEIEET synteesTes

kg

t (peTpikog)

Ib

ton (US short)

1000
10°

9,072 x 10°

1

1000
0,4536
907,2

10 10210 METATPOMHE - MAZA

103 2,2046 1,102 x 103
1 2204,6 1,1023
4,536 x 10% 1 5 x 104
0,9072 2000 1

Mo tapadelypa, yia petatporr) ano AiBpe¢ o€ ypappdplo
, , 1lb, =453,6¢g
Ba xpnoLonoLjoou e Tov cuvteAeotn 453,6

Avtiotpoda, yLo pETATPOTH amod ypappapla o Aippeg Oa 1o=220%x10% b
XpNOLUoToL)oou Ue Tov ouvteAeotn 2.20 x 103 (=1/453,6) E=4 m

Awabdikacia yprjyopou cross check:

H AlBpa slval mepimou pood kAo (~ 500 ypappdpla, yio tnv akpiBsia 453,6 g) 2

Apa n petatpornn ano Aifpa o€ ypappdpla Ba pou Swoel «ueyaho voupepo» (453,6) evw n
avtiotpodn peTATPOTI) KATL «LKpO» (1/453,6)
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‘Eva autokivnto kavel tn Stadpoun ABnva — Oscoalovikn
(535 km) o€ 5 hr.

Mota eival n ueon TayUuTNTO TOU QUTOKLVNTOU OE

km/hr, m/s ko ft/min.

NMAPAAEITMA 1

Méeon toxutnta v = anootach / Xpovocg = TSRTm =107 km/hr

1. Metatponn v arntd km/hr ce m /s

535 km _ 535 km [1000 m| 1hr~  5351000m

= = = —=29.72m/s
5 hr 5 hrl 1km |3600s 5 3600 s
2. Metatponnvanom /s o€ ft/ min

v =29. 72__29 77 rn|32808ft| 60s 3.2808 *60 ft

= 29.72 — = = 5850 ft/min

1n 1 min



2e Blopnxavikn povada ol cwAnveg petadopac KATTOLOU Uypou
elval eowteptkng dtapétpou d=2%z in.
d(mm)=>?, Sdtatoun cwAnva A (mm?)=?

Sdtatoun cwAnva A (cm?)=?

NMAPAAEITMA 2

1. Metatpornn d ano in. e mm

d=2%in.= 2% in |=0%| 20 = = 60.33 mm
2. Awatoun A o mm?
A=nd£=nM=2859mm2

3. Awatoun A os cm?

A = 2859 mm? = 2859 mm? |—""_ - 28.59 cm?

102mm?2
23



NMAPAAEITMA 3

1. NMukvotnta os t/m3

d=19t/8 m3=2.375t/m3

2. Mukvotnta os kg / L

4
(5

Oxnua petadopac okupodépato (Bapela) petadepet 8 md
UALKOU, padog 19 t.

MMota elval n mukvoTnTo ToU okupodeuatoc (t/m3, kg/L, g/cm3).

d=2.375t/ m3= 2.375

kg |1000 1L
= 2.375%4 |1999] _
L1 1kg 11000 cm

ni3

1000kg| 1m3

= | To00L " 2.375kg /L

=2.375g9/cm?

24



MAPAAEITMA 4 , bmft
Metatpornn >
min
&
KEEP |bm > g > kg
CALM UETA ft = m = cm

CALCULATE

Kol TEAOC min =2 s

= kg-cm Don’t Panic.
SZ (Okay, panic)

lb;-ft1453.6 gf 1k 0.3048 m| 100 cm| 1 min? kg-cm
e - 0,00384048 %4
min? | 1.tb,, | 1000g 1ft 1m | 602s?2 s2
3 kg-cm
=3.845 - 10

g2

25



NAPAAEITMA 5

Xnuiwk Bropnxavia xpnotpormolet de€apevry Slaotdcewv D=2.00 m,

=4.00 m vy tnv amnobrnikeuon &vo¢ €eVOLAPECOU TIPOIOVTIOC TNG

Mapaywylkng Otadilkaoiog, to omolo €xet mukvotnta 0.900 g/cmi. H

defapevn yepilel og 45.0 min kot adetalel og 30.0 min.

1. YnoAoyiote 10 pUTUO POPTWONG Kol EKPOPTWONG the deéauevnc oe
m?3/min, g/s kat kg/min.

2. YnmoAoyiote tov oyko tn¢ deéauevnc oe yaiovia (gal)

/l\l')GI‘] )
Vi = 0.279 m3/min Vour = 0.419 m3/min
m, =4190 g/s = 251.4 kg/min Mgyr = 6285 g/s = 377.1 kg/min

V =12.57 m3=3321 gal

J

26



MAPAAEITMA 5 AVon

D2 22m?
L. V=— L=m - 4m = 12.57m3
4 4

. vV  12.57m3 3 . VvV  12.57m3 3
2. V.. = = = (0.279M . V = = = 0.419M .

o t,,  45min / min out = ¢ . 30min / min

_my B B g . g | 1kg 1003cm? -

o= my=peV =095 1257m = 09 |onon || 12.57m =

= m, = 11.313 - 10°kg

. m, 11.313- 103kg 11.313-103kg|1000g| 1min g
tin ti, (Min) 45min 1kg | 60s S
m 11.313 - 103k 11.313 - 103k k
=—L= J - J _ 25142

tin tin(min) 45min min



MAPAAEITMA 5 Abon

5 My = My, - tin = Moyt * Lout

D Tgyy = M 22 = 62852 = 377.1 -2

tout S mimn

264.2gal

6) V(m3) >» (gal) V =1257m’ 1m3

= 3321 gal



MAZA, AYNAMH KAI BAPO2z

Avvoun: F=m-*a Bapo¢:B=W=m-*g

IN=1kg-m/s? 3710 Sl to Newton (N) avtiotouet o 1 kg mou
gTtaYUveToL e 1 m/s?
1dyne=1g*cm/s?
e 2TO QUEPLKAVLKO cloTnpa pa AiPpa dSuvapung
11b,=32.1741b, - ft/s? (1 Ib; ) avtiotoel otnv dpdon tou mediou

Baputntag tng yng o€ pa Aippa padag (1 1b )
Ornou g-= 9.8066 m/SZ =32.174 ft/SZ (onu. otnv empavela ¢ Sadaocoac o€ yewypapiko mAdtoc 45°)

Av b6gv Bupopaote to 32.174 ft/s? dev npBe ko To TEAOC TOU KOOUOU (akopal)

m 11t t
g = 9.8066— f = 32.174 f_2
S

s210.3048 m




To vepod €xeL mukvotnta 62.4 lb  / ft3.

Nooo Quyilouv (o€ Ib;) 2.000 ft3 vepou:

a. otnVv enupavela TG Oalacoog
(g =32.174 ft/s?)

B. o€ mMOAN o€ VYPOUETPO MAVW arto T Balacoa 5,374 ft
(g = 32.139 ft/s2)

C\t’mn:

B, =124.8 Ib,

~

B, =124.7 Ib,
\_ J




MAPAAEITMA 6 AVon

Ibm

5+ 2.000ft° = 124.8 by,

d:% >m = 62.4

OuwgB=m-g=12438lb -g
Apa (a) emipavela tng Balacoac omou g = 9.80665 m/s? = 32.174 ft/s?

ft 11b;
Bsea—tever = 124.8 Ibyy, - 32.174 = b7t

57132174 =
S

fr| - 1lb
85374ft - 1248 lbm y 32139 _2

5% 132174 m ST
S

= 124.8lb;

ft
, By B, gs5374ft 32.13977/
:m = = = B, = B; —L = 124, = 124.
EvaAlakTika: m B, = B; 124.81bs — ft/sz 124.71by

Isea-level 9s374ft Isea-level




AIA2TAZIONOlMHzZH — AIAZTATIKH ANAAY2ZH

e H tEXVIKA N OTOLO [LOLG ETILTPETIEL VAL EAEYEOUE OV ULOL EELOWON EXEL TN
owotn popodn.

* MrmopoUpE va XELPLOTOUME TIC SLaoTAoeLlC (HUNKoC, pala, Xpovoc,
ouvbuaopuotl) wec aAyeBpLka pLeyedN.

* Ta 600 oKEAN TNC e€lowaonC MPEMEL vaL EXOUV TLG LOLEG SLOLOTAOELG.

* M eélowon elval owoTtr Lovo av ol SLtaotaoelg Kot ota SU0 OKEAN TNC
elval (dLec.



AIA2TAZIONOlMHzZH — AIAZTATIKH ANAAY2ZH

KaBe O0poc pLoc e€lowong mPpETEL va £XEL TLC LOLEC SLAOTACELC KoL
HOVASEC e KAOe O0po Tou TipooTtiBetal adatpeital N eElowveTal.

Napadeyua:
Ytnv e€lowon téAelwv agpiwv PV=nRT molec npEmneL va eival oL povadeg tou R;

* To aplotepo okEANOC ExeL povadec [mieon] x [Oykoc]
* To b&€l okéNog €xeL povadec [mol] x [R ??2?] x [Beppokpacia]

Mo va €xouv Kat ta SU0 okEAN TLS dlec dlaotdaoelg, TOTE ol SLAOTACELC TOU R mtpEmel va
elvat [rieon] x [oykoc] / [mol] x [Bepuokpaoia]

R =0.08206 atm * L/ mol - K



MAPAAEITMA 7 Oewpeiote TNV napakdtw eélowon petafoAng vpoug pog de€apevig
D(ft)=A-t(s)+B

i. Av n e€lowon elval cwotn mpoodlopiloTe TIC SLAOTACELS TWV
otaBepwv A kat B

ii. Avnetiowon eival opBn, moleg ival ot povadec Twv A kat B?

iii. AvD(ft)=3 -t (s)+4, tote Sbwote tnV e€lowon ekbpaouUEvn OE M
kat min, 6nAadn D’ (m) = A’ - t' (min) + B’

(i) T va eival owotn n e€lowon, PEMEL vaL UTIAPXEL SLOOTATLKI OLLOLOYEVELQL.
Eneldn to aplotepd oKEAOG EXEL SLACTAOELG LNKOUG, TIPETIEL Kall KAOE Opouc Tou de€lov
OKEAOUG vaL £XEL KOl OLUTOC SLAOTACELG LKOUG

Apa kaBwc 0 0poc A - t (s) Ba mipemel va £xeL SLAOTAOELG LRAKOUG = A =MKOC/XPC'WOC
AvtioTtolya, o 0poc B Ba mpémel va £Xel SLAOTACELS UKOUC

(i) Movébeg Al=]TYs B [=] ft



MAPAAEITMA 7 Oewpeiote TNV napakdtw eélowon petafoAng vpoug pog de€apevig
D(ft)=A-t(s)+B

i. Av n e€lowon elval cwotn mpoodlopiloTe TIC SLAOTACELS TWV
otaBepwv A kat B

ii. Avnetiowon eival opBn, moleg ival ot povadec Twv A kat B?

iii. AvD(ft)=A -t (s)+ B, t10te Swote tnV e€lowon ekbpaoUEVN OE M
kat min, 6nAadn D’ (m) = A’ - t' (min) + B’

(iii) Av Bewpriooupe D’(m) kat t’(min) tote:

D(ft) =D’(m) S 310£gm =3,2808 D’'(m) (m.x. 10 ft = 3.2808 D’(m) 6nA. D’(m) = 3,048m)
y . 60s yr

t(s) =t’ (min) = 60 t’(min)

ApaD=A‘t+B = 3.2808 D’(m) =A - 60 - t'(min) + B =

A-60-t’+ B _3-60-t'+
3.2808  3.2808  3.2808 = 3.2808

= 54.86 t'(min) + 1.22
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MAPAAEITMA 7 Oewpeiote TNV napakdtw eélowon petafoAng vpoug pog de€apevig
D(ft)=A-t(s)+B

i. Av n e€lowon elval cwotn mpoodlopiloTe TIC SLAOTACELS TWV
otaBepwv A kat B

ii. Avnetiowon eival opBn, moleg ival ot povadec Twv A kat B?

ii. Awote tnv eélowon ekppacpevn oe m kat min. (Av A=3 kot B =4)

AV ExoulE UNMAPELOKEC aYWVIEC AV TO KAVOUE OWOTA, APKEL Vot SOKIUAOOUUE UEPLKEC TIUEC

D(ft) =3t(s)+4
D’(m) = 54.86 t’'(min) +1.22

Check, m.x. yia t =100 s = D (ft) = 304 ft
(6nA. avapévoupe 304x0.3048m/ft = 92,66m)

Oupwc t = 100s onuaivel t’(min) = 100 / 60 = 1,667 min

D’(m) = 54.86 t’(min) +1.22 = 54.86 - 1.667 + 1.22 = 92.66 m
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AIA2TAZIONOIMHzZH — AIAZTATIKH ANAAYZH — AIAZTATIKH OMOIOTENEIA

H ocuvenng dtaoctactoAdynon €ivoll GnNHAVTLKR 0TOUC adLaoTatous oplOpouc
TLOU Xpnotponotouvtotl otn Xnukl Mnxavikn

M.x. AplOpog Reynolds N,, = adtaotatog aptduog

i Laminar flow
kg m

N p . u . L m ¢ ? ¢ Turbulent flow

RE — —

i kg

m . S | Turbulent flow

:-—4;—-——@9‘;7-95;-#@

onou p = UKVOTHTA ToU pevotou (kg/m3) @

u = tayutnta ponc (m/s)
L = yapaktnptotiko unkoc (m)
U = Suvouko téwdec tou pevatou (Pa-s n N-s/m? n kg/m-s)

Ertiong, ot eKBETEC oTIC SUVAUELG (TT.X. X?) Kal ol moootnteg X o€ log(X), In(X), eX
elvan adLaoctatol.




NAPAAEITMA 8

Av n TTUKVOTNTA TOU Lypou Sivetal ano tnv eélocwon

p =(A + BT) eCP

omovu p = ukvotnta (g/cm?3), T = Bepuokpaocia (°C), P = rtieon (atm)

Tmole¢ eivat oL povadsec twv A, B, C ywa va eivat n e€lowon
S100TAOLOAOYLKA CUVETIAG;

p[=]g/cm3=A 6P 1B T -eCP

g eatm_latm_l_ g gc,eatm_latm
cm3 cm3°¢

Apa A[=]g/cm? B[=]g/cm3°C C [=] atm™
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ZHMANTIKA WHODIA

Znpavtika Pnoia
Ta BePata Ppndla kot eva pe kamota afefootnta

To nAndo¢ twv onuavtikwy Yneiwv
To nAndoc¢ twv Yneiwv t™c aptduntikng TLUNG VoG PUOLKOU UEYETOUC OTavV
QUTN YPAPETAL UE ETILOTNUOVIKN LOPP1.

To mANBoc¢ Twv onuavtikwy Pndiwv kabBopiletal amo tnv akpifela mpoodloplopov TG
TLULNG eVOC duoikoL peyeBouc. MpEmel navia va YypAadPOUHE TO AINOTEAECOL LLOLG
HETPNONG LE TOOO ONUAVTIKA Yndia, HE Oca pac EMITPEMEL N akpifeLla Tov opydavou
TLOVU XPNOLLOTIOLCOLE.



ZHMANTIKA WH®IA - KANONEZ

Mpwto onpoavtiko Yndio:
To MPWTO Ao APLOTEPA LN LNOEVIKO

LIQ[]QLO.

TeAevtaio onuoaviiko Ynoio:
* Avunapyet untodtaoctoAn: To
teAevtalo Yndio tou apltOuol akoua

KL oV Elval UnOEv.
* Av dev unapyel urtodtaoctoAn: To
teAevutalo un undeviko wnolo.

325
3254
325.0
325.40
0.0325
0.03250
32500
32.5*104
33.0*104
33*10%

N W W W b W 0 &b b W



ZHMANTIKA WHOIA — ANATPADH

AplOpo¢ onuavtikwv Yndiwv

Téooepa Tpia
24.00 24.0
0.6789 0.679
0.08333 0.0833

1.800 x 10~ 1.80 x 10~

Avo
24
0.68
0.83
1.8 x 107
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ZHMANTIKA WH®IA - MPAZEIZ

MARBoc¢ onpaviikwv Pndiwv oto anotéEAsoua
OLPLOUNTIKWV PAEEWV

NMPOZOEZH — AQAIPEZH:
To teAkO anotéAeopa £xeL tooa dekadika Pndia ooa €xeL o0
aplOpoc pe ta Alyotepa dekadika Ynoia.

MOA/ZMOZ - AIAIPEZH:
To TeEAKO ammoOTéAsopa £XeL TOOA onpaviika Pndia, oo €xeL o
apLlOpOC pe Ta Alyotepa onuaviika noia.




ZHMANTIKA & AEKAAIKA WHODIA - MNPAZEIZ

[MPOZOAQAIPEZH

Kottnpto ta dekadika Ynpia:
Kpataue tooa ooa ExeL o
aptduoc Ue ta Atyotepa
dekadika Ynoia

NOAA/ZMOZ -
AIAIPE2ZH

Kpttripto ta onuavtika Yneia:
Kpataue tooa ooo xeL o
aptduoc Ue ta Alyotepa
onuavtika Yneio

2.3422 + 3.1 = 5.4422
2.3422 + 3.10 = 5.4422
0.022 + 2.32 =2.342
0.022 + 2.3 = 2.342

15.1 * 20.54 = 310.454

15.10 * 20.54 = 310.154 — 310.2
15* 20.54 = 308.1 — 3.1*102



ZHMANTIKA WHOIA - ZTPOITYAONOIHZEIZ

ITPOITYAOMNOIHZH ZE WHOIO

AplOpoG 3° §eKadLKO 2° 5gKabLKO 1° SekadkO Movadeg
12.3456... 12.346 12.35 12.3 12
22.38450 22.348 22.35 22.3 22
54,3546... 54.355 54.35 54.4 54
55.5643... 55.564 55.56 55.6 56
98.7650 98.765 98.76 98.8 99
99.9555 99.956 99.96 100.0 100

‘Eotw OTL BEAOUE va oTpOoyyUAOTIOLiooUE ToV aplOuo, 1234.56X oto 2° dekadiko Pndlo.
Av to Ynodio X maipvel 1,2,3,4 tote 1234.56X = 1234.56

Av 1o Pndlo X maipvel 6,7,8,9 tote 1234.56X = 1234.57

Av X=5, ;55

* av Oev £XeL UTAPXEL AANOC OPLOUOC LETA TO 5 TOTE:

/7

** 0oV To mponyouuevo Pndio lval ApTLog VoL LEVEL OTwC glval, (.. 98.765 = 98.76)

/7

¢ av 1o nponyoupuevo Wndio gival meptrtd, va mpooauéavetal Katd pia povada (m.x. 99.955 —99.96)
* Qv UTAPXEL AAAOC aplOUOC HETA TO 5 TOTE oTpOoyyUAOTOoLEiTOL KAaTA o povada. (m.x.98.7651 - 98.77)




METPHZEIZ, ABEBAIOTHTA (2(PAAMATA KAl ZHMANTIKA WHOIA)

AkpiBeia tiunc (Accuracy):
[Mooo Kovta BplokeTal N TN
LLLOC LETPNONG OTNV NP AYMOATIKN
TLUN

Low accuracy
Low precision

Low accuracy
High precision

High accuracy
Low precision

High accuracy
High precision

AkpiBela Metpnonc (Precision):
dnAwvel tnv enavaAnyLpuotnta
TWV UETPNOEWV.




NMYKNOTHTA KAI EIAIKO BAPO2

[Mukvotnta vepou vs. Gepuokpaoia

’ m

[Mukvotnta d =p = v 100
"c 0.08

14 I p Ef
Elbiko Bapoc € = ——= Zose

Pref E
I 0.87

2nu. aditaotaro!
0,94
=40 =20 L] 20 40 &0 a0 100

Temperature, °C
e [0t Vypa We ouoia avadopdc AapBAvouE TNV TUKVOTNTA Tou Kabapou
vepoU otoug 4°C ntoLp, ;= 1.00 g/cm3 = 1000 kg/m?3 = 62.43 |b_/ft3

* [ota aépla we ouoia avadopdc XPNOLUOTIOLELTAL O AEPOLC



MAPAAEITMA 9 Yrnioloyiote (i) Tnv mukvotnta tou Hg o€ Ib . / ft3 6tav to e1d1ko Bapog €
elval 13.546 otouc 20°C ka (ii) tov oyko (ft3) mou katahapBavouv 215 kg.
Alvetal p,y,o = 62.43 |b  /ft3

PHg
Pref

(i) ELOkO Bapog €= =13.546 ©

Oug = € * Prer = 13.546 - 62.43 |b, / ft3 = 845.68 b, / ft3 = 84;5.7 b/ ft3

(onu. 4 onuavtika Yneia, Aoyw py;o)

s MHg
(i) Oyxkog PHg = - =
Hg
_ Mug _ 1lbmp, 1ft3 3
Vig = PHg 215 kg 0.4536 kg |845.71b,, 0.560 ft




Mole kat MOPIAKO BAPOZ

H evvola tou mole (ocupuBoAilstat pe mol)
glval Baolkn Evvola 0T OTOLYELOUETPIO AVTIOPATEWVY

* ‘Eva mole gival n moootnta YLoG OUGLOC TTIOU aTtoTEAELTAL ATtO
6.02214076 x 10?3 (aplOuo6¢ tou Avogadro) popla ) TUTILKEC LOVADEC
QUTNG
= mole gilval n ToooTNTA EVOC OTOLYEIOU N XNULKNG Evwanc rtou {uyilel

TO0Q YpouUUdpLa 0O0a E(val TO HOPLOKO TNG Bapoc

* MopLako Bapocg sivat n pala evog popiou og olykpLon He tn pala evog
voukAgoviou tou Lootomou avBpaka 12 (12C)
= JPOKUTITEL A0 TO A¥PO0LOUA TWV ATOULKWY BApWV TWV CUCTATIKWV

tou (AauBavovtoac urtoyn kait Toug OEIKTEC)



Mole kat MOPIAKO BAPOZ

Napadsiyua:
Mooa mol CaCO, nepiexovtal oe 150 g CaCO,; (Ar: Ca=40, C=12, 0=16)
1.5 mol CaCO,

Méoa mol Ca, C, O, meplexovtaL 0TnV MOPATIAVW TTOCOTNTY,
Ca: 1.5 mol, C:1.5 mol, O, :2.25 mol

Mooa g Ca, C kat O, mepLEXOVTOL GTNV MAPATTAVW TIOCOTNTA;
60gCa,18gC,72g0,
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PYOMO:Z POH2

PuBuoc pong padog

FpapupopopLlakdg pubUOG pong

OYKOUETPLKOG pUBUAC PONG
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NMAPAAEITMA 10 Yypo ToAoUOALO pEEL 0 cwAnva pe puBuo 175 m3/h.
i. Notlog eilvat o pallkoc puBuoc ponc os kg/min;
ii. Mola elval n poAapikn pory o mol/s?
Aivovrat Mr_, =92.13, p_, = 0.866 kg/L.

“époupe ottp=m/Ve= m=V-:-p= m=1"V-p
m> kg|1000u 1h™ kg
m=7V -p-= 175 - 0.866 R o = 2925.8 ——
o n_ "y _m 1 _ 1 1mol [1000g |1min
= =" Tt ™ ur 25288mn 92.13g| 1kg | 60s

= 457,5 mol/s



2Y2TAZH MITMATQN

o , , moly
MopLako N LOAOPLKO KAQoUQ Ya =
molm
’ , ualap my
KA&opo paoc X4 = — —
A Ualam Mm
oyKocQ \%
KAdopa 6ykou Uy = s _ 4

OYKOCH Vin



NMAPAAEITMA 11

Metatporr) cluotaong Kata palo oe HOAAPLKT) CUOTOON
AEpLO piypa €xeL TNV akoAouBn cvotaon katd palo
0, 16.0% CO 4.0% CO, 17.0% kat N, 63.0%

[Molo To popLako KAdopa (y) Twv EMUEPOUC aEPLwY;
Moto to KAdopa Oykou (u) Twv EMPEPOUC QEPLWV;

Nuon:

Moplakd KAaopato: 0, 0.15
CO 0.04
co, 0.12
N, 0.69

KAdopo oykou (u) Twv enipépouc agpiwv: 160 pe toy
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NAPAAEINMA 11 Agon

Opiloupe w¢ Baon umoAoylopou ta 100g piypatoc agpiwv

JUOTATIKO KAdopa Mada (g) M. (g/mol) N = m;
i Bapoug m, = X; Mg, LM,
X;
0, 0.16 16 32 0.50 950 515
3.28
CO 0.04 4 28 0.14 0.04
Co, 0.17 17 44 0.39 0.12
N, 0.63 63 28 2.20 0.69
TOTAL 1.00 100 3.28 1.00



MAPAAEIFMA 12 Moto eivat To péco poptakd Bapog M; Tou aépa Bewpwvtog cvotaon
21% O, kot 79 % N, ava mole agpa;

Nuon:
Baon unoAoylopou 1 mol agpat:

mg, = 1 mol =6.72
o Ol aepd 1 mol agpa | 1 mol O, 6 g0,
0.79 mol N, |28.20 g N,
my, = 1 mol =22.28¢gN
N> Ol aepd 1 mol agpa | 1 mol N, 3gN,

Apa n pala 1 mol agpa givat my, + my, =6.72 +22.28 =29 g,
6nA. M; =29 g / mol
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JYTKENTPQZH (AtaAUpota)

ZUYKEVTPpWON Lot SLaAUEVNC ouolag elval n pala TNG ouciog ava OyKo
StaAvparoc (g/L, kg/m3...).

MoplaKl GUYKEVTpwON cival ta mol tng ouoilag ava Oyko SLoAUpATOC
(mol/m3, Ib mol/ ft3...).

Moplakotnta sivatl ta mol tng ovoiag ava Aitpo StaAvpatoc.

Ma ixvn StaAvpévnc ovoiag (oAU UKPEC CUYKEVIPWOELG) XPNOLULOTIOLOUVTOL
oL 6pol ppm (parts per million) kat ppb (parts per billion).

1 ppm = 1000 ppb. (gn mol), ppm =y.*10°, ppb =y.*10°

To ppm/ppb givar adiaotartol aptduol kot eival oxEoels opolwyv moocotntwy (rx g, kg, L, mol kAn).



NAPAAEITMATA 13

Noapaokevaotnke OladAvpa 1ou repexelt 100 g NaOH o 2 L

SLaAUpatoc.
» JYuykevtpwon NaOH oe g/L, kg/m3 C=50g/L=>50kg/m3
* Moplakotnta StaAUpATOC M = 1.25 mol/L

Yuykévtpwon Ni: 0.06 mg/L
* JUYKEVTPWON O€ ppm Kol ppb? C=0.06 ppm =60 ppb
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NAPAAEITMA 14

To tpLoéeidlo tou Belou (SO;) anoppodatal oe dtdAupa Bekov 0&€og
H,SO, oxnuatifovtog nepLocOTEPO TUKVO BeLKO 0§u. Av TO QEPLO TIOU
npokeLtal va amoppodnBet meptexel 55% SO;, 41% N,, 3% SO, kat 1% O,
* TMooca ppm O, UTIAPXOUV GTO AEPLO;

* [owa n cuotaon tou agpiou, av v Aafoupe umoyn to N,;

Nuon:
10% ppm (O,)

SO, 93.2 % mol/mol

0, 1.7 % mol/mol
SO, 5.1 % mol/mol
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NAPAAEITMA 14 Apon

1% 0, — 1molO,  1molO0, 10*  10*mol0O, Lo 0,)
(@) 1% 02 = 100 mol aspiov 100 mol aspiov 10* 106 mol aspiov ppm A2
(B) AtaAéyw Bdaon 100 mol aegpiou
, KAdoua v, % mol
mol (pe N mol (xwpic N , ' ,
(e N eopl Ny) (xwpic N,) (xwpi N,)
SO, 55 55 55/59 =0.932 93.2 %
O, 1 1 1/59 = 0.017 1.7 %
SO, 3 3 3/59 =0.051 51%
N, 41
100 59 1.000 100.0 %



OEPMOKPAZIA

212 |)672 2npeio Bpacpou Tou vepou ( 373([100

oTa 760 mm Hg \'T T(K) = T(OC) +273.15
180 100 T(°R) = T(°F) + 459.67
@)492 2nueio TMEEWG Tou vepoU 273l o T(OF) = 18 ’ T(OC) * 32
N 460 e g7 T(°R) = 1.8 T(K)
-40 | 420 °F =°C 233| -40 5 mF o T
= = Size _% g
% _}i_é 13tm % 3
= JUVTEAEOTEC LETATPOTTNG
5 :‘—i) g2 Slapopag Bepuokpaaoiag
£15 3| ® (AT) =1.8°F/°C
w | ol
=1.8°R/K
=1°F/°R
=1°C/K

460! 0 ATTOAUTO |J|']5éV 0]-273




NAPAAEITMA 15

T(K) = T(°C) + 273.15
T(°R) = T(°F) + 459.67
T(°F) = 1.8 T(°C) + 32
T(°R) = 1.8 T(K)

JUVTEAECTEC UETATPOTING

Sladpopag Bepuokpaociog

(AT) =1.8°F/°C
=1.8°R/K
=1°/°R
=1°C/K

Ph20 @ 20c = 998.188kg/m?3

PH20 @ 70c = 977.817kg/m3

L
Eniss = Faor - PH20 @ 20c = O-SOE +998.188

ouT _ poutT
Fvol ‘Fmass

-—— =0.50

PH,0 @ 70C

Ye €va taxuBeppocidwva LloxUouV Ta TAPAKATW:

T, = 20°C, T, = 70°C, F = 0.50 L/min

+ Alypappa pong;

-  Oeppokpaocia etoodou kat e€6dou (T) o€ °C, K, °F ko °R ;

- Awadopa Bepuokpaciac etoodou kat e€06ou (AT) og °C, K, °F kot °R ;
« Napoyxec (og kg/min kat L/min);

Fuss=0.50 kg/min H,0 OEPMANSH E9UT =0.50 kg/min H,O
FIN =0.50 L/minH,0 (TaxuBepupooipwvag) | FOUT- 51 | /min H,0

T.,=20°C =293 K = 68°F = 528°R
T, =70°C = 343 K = 158°F = 618°R

—

AT =50°C= 50K = 90°F = 90°R
k 3 .
— oo = 0.50 kg/min,  onp. FAY = Fillss
kg 1 1000L _ :
min 977.817 kg/rrl3 m3 0.51 L/min



niezH

- Atpoodailplkn mieon eival n Tieon TOU OOKELTOL OO TNV
atuoodatpa otnv entdpavela tng Balaocoac (=1 atm).

« IXETIKN TEON €ival n mieon MOV UETPLETAL PE Tilteon avadopag
NV atpoodalplkn mieon.

«  AmOAuTn mieon sival n mleon MOU PETPLETAL LE Ttieon avadopag
N Undevikn mniieon (kevo).

psia 77N\

IXETIKA HUE TO pomo)\ = puavou + patp
OTLIOAUTO KEVO

Migon pétpnong ? puavou = Ponor - patp.



niezH

Y&pogtatikn niicon (otaBepn otiAn vdpapyvpou)
P = ATUOOQALPLKN TTiEON

Jtieon mou aokeital amo tov Hg

p NUKVOTI T
(kg/m?)

mg pVyg pAhg
p=7+po=7+po=7+po=phg+po




2YNTEAEZTEZ METATPOIMHZ - NIEZH

mm Hg in. Hg bar atm kPa psia
mm Hg 1 3937107 1333107 | 13l6x10” 0.1333 1.934 x 107
in. Hg 25.40 | 3386 <10 | 3342 % 10" 3.386 0.4912
bar 750.06 29.53 1 0.9869 100 14.51
atm 760.0 29.92 1.013 1 101.3 14.696
kPa * 7.502 0.2954 1006 X 107 | 982 X1 I 0.1451
psia 51.71 2.036 689310 G805 < 10" 6.893 1

Mieon = dUvaun / emupavela - REBLRFAD Y
Movada Sl: Pascal (Pa) = N/m?2 - HE NIECEIQ
Movada AES:  Ib./in? (psi)

JuvnUelc uovadec (avtloToLyiec):
1 atm =101.3 kPa = 1.013 bar = 760 mm Hg = 14.7 psi



NMAPAAEITMA 16

H povoueTpLki mieon og €va doxeio o€uyovokoAANnTH eival 22.4 psig.
H Bapopetpikn mieon eivat 28.6 in. Hg.
YrioAoyiote tnv amoAutn mniieon oto doxelo:

a) Ib,/ft?, B) in. Hg y) N/m? kou 8) ft H,O

JUpBOUAEC:
1. Don’t panic
2. Av ovtwc navikoBAnOeite, kAvte TO SLAKPLTIKA....
3. OuunBeite (ko AaPete umtoyPn oag) Ta akoAouba:
* psi[=] Ib;/in?
* 1atm=14.7 psi=1.013 x10°> N/m? = 22.92 in. Hg = 33.94 ft H,0
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NMAPAAEITMA 16 Aoon * psi[=] b/ in?
* 1atm=14.7 psi=1.013 x10°> N/m? =22.92 in. Hg = 33.94 ft H,0

ZHTOYMENA
a) Iby/ft?, B)in. Hg Panstven = Puavoperpuc + Ppapoperpucs
y) N/m? ko 6) ft H,0 22.4 psig  28.6 in. Hg
) 4 Ibs [12%in? 286 in Ha |LA7PS! 11bs/in®|12%in* 5248 Ibs
H Pamod = «&% 0 2 |71 fe2 PRI 92inHg | psi | 1fe2 . D0 Fe2
(B) Paror = 224 L 22;?7‘:;9 +28.6inHg = 74.2 in Hg
b [1.013 x 105/ 1.013 x 105/
_ f m - m _ 5 N
= 22.4 28.6 in H =2.51x 10
V) Pamoz m? | 147psi oM 9 )T 992 in Hy [m?
_ 5 4 by 3394 ft Hy0 v 286 i Ha |30 tHO
(8) Pamon = 2% 0 2 | ™14 7 psi S Hg s imug - orl6 It




NAPAAEITMA 17 Ytnv eélowon teAeiwv aeplwv: PV=nRT, R = 0.08206 (L - atm)/(mol - K).

Nota eiva n T tou R oe (ft3 - psi) / (Ib,.° °R)

nala (g)| 11b _ 1 Ibmol
MB |453.6g 453.6

\

1 mol =

L-atm 1ft3 1m3 |14.696 psi[453.6 mol| 1K
R = 0.08206
mol - K10.30483 m3 (1000 L 1 atm 1 Ilbmol |1.8°R
t3 . psi
=10.73 f P

[bmol -° R

67



NAPAAEITMA 18 Poron Noon eivat n amoAutn Kol n OXETIKA
niieon 30 m KATW amo TNV enlpAVELX TNG

I ! Balacoac (p = 1.025 g/cm3) oe Pa, MPa,
- atm koL psi.
p=pgh+p, omwae
I |
chst
P, e = pgh = 1025°2.9.806 % - 30m = 3.02 x10° —Z = 3.02 x10° - = 3.02 x10°Pa
m S m-s m

1 atm

L - 5 Pq = — 5 —
Metatponeg: Py, = 3.02x10° Pa = 0.302 MPa = 3.02x10” Pa Tolax105pa - 298 atm
= 2.98 atm |—~ P> - 43.8 psi
Puron = 3.02x10° Pa + 1.013x10° Pa = 4.03x10° Pa = 0.403 MPa

=2.98 atm + 1 atm = 3.98 atm = 43.8 psi + 14.7 psi = 58.5 psi
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St mooa pETpa  Pabouc o1n
Balaococa n amoAutn mieon yivetal

Pano)\ SutAdola TG atpoodalplkng Ieong

NAPAAEITMA 19

A

p=1.025g/cm3

| |
p=pgh+p,

I
Poxer
p
Paror = PNE + Potin = 2Pgim = PNE + Py = PIE = Pyyy™ h = =722
1.013 x1051\!/\;cgm 1m3 152
=>h = > 5 . =10.1m
m s 1025 kg 9.806m
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