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FENIKA: Oa mpETTEl va atmavioeTe OAEG TIG EpWTROEIS oTo BiBAiGpio
ATTAVTNOEWV.
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MEPOZ A’ - EAAHNIKA (Movadsc 100)

MeAETAOTE TO IO KATW KEIPEVO OTO OTT0I0 TTaAPATIBEVTAI U0 SIAPOPETIKES ATTOWPEIS
yia 1o idio Bépa. NMdpre BEon Kal a) avTIKPOUOTE TA EMIXEIPAHATA TTOU BEWPEITE OTI
Oev guoTaBolv kar amrd Tn pia Kal amrdé TNV AAAn 8éon kat B) o€ pia TTaApaypapo
dwaorte Tn SIKA gag BEon AITIOAOYWVTAG YiaTi TIPETTEN v UTTEPIOYXUOEL.

Mépav amdé Tnv emixeipnuaroAoyia afioAoyolvralr n dourp Tou Kelpévou, N
opBoypagia kai n ouvragn.

E€etdoeic i} 6x1 yia diopioud oTo dnuoaio

Eivar avaugioBitnro 6n mpémel va diopidovrar Trdvra ol kaAutepor. O1 e€erdoelg
EYYUWVTAI TIG KAAGTEPEG TTPOCANWEIG KAl TIG TTIO QVTIKEHIEVIKEG Kal AfIOKpATIKES. X1V
TEPITTTWON MAAICTA TTOU KATTOIO! TTEPIMEVAV JE TO TITUXiO BIopIoHO, TTWG Of EKTTAIBEUTIKOI,
auto Ba TepUATIOTEL, pia Kal atrocuvdEeTal To TrTuxio atmd tnv dueon epyodoTnon.



H atmoouUvdeon TrTuyiou-emayyeAuanikwy dikatwudtwy, Adyw mTpoocAnyng pe eEeTAoEC,
TpowBei TNV aglokparTia kai TNV «apioTeia». To omoI0dATTOTE OXETIKO TITUXIO OEV EyyudTal
Ot €XOouv aTroKTNOEl Kal o1 amapaitTnTeG epyaciakés OeioTNTEG. AKOUN, OUWC, Kai av
uTTOBET0UNE OTI KATTOIO! Eival OI KAAUTEPOL, UE Bdon Toug OTTOUdEC TOUG, ag To atrodeifouv
MEow eEeTAOEWVY.

Emiong, 8a krunBei kai n poekAoyikn pouc@eToloyia, amd 6Aa oxedov Ta KOMMATA TToU
utTéoXOVTal BIOPICHOUG WE TNV EKAOYI TOUG Kai UTTOKAETITOUV £TC1 TNV Wiigo TTou Ba
ETTPETTE VA OUVOEETAI E TIG YEVIKEG BEOEIG Kl TOTTOBETHOEIG TOUG KA1 OX!I UE TIC UTTOOXETEIG
TOUG Yia €EUTTNPETNON OTTadWYV €IS fdpog alwv o agiwv. H aywvia Twv adidépioTwy
€Xel YiVEl QVTIKEIUEVO TTPOEKAOYIKAS aAAG KaI HETEKAOYIKIG Bnuaywyiag.

Xpeidderal o kabe véog va «diapader» miow amod T AEEEIC Kal TIC UTTOOXECEIC KAl va
apvnoBei TNV PETATTPATIKR Yr@o- you Bivelg Kal oou divw- BIOTI, KON KAl av KATTo10¢ atro
TOUG EUVOOUHEVOUG, BETEI TO TTPOCWTTIKG TOU «OUMPEPOV» TTAVW ATTO TNV £TAUGH TWV
MeYAaAwv TTpoBAnuatwy. EmirAéov, e Tn CUPTTEPIPOPA TOU EVIOXUE! TO TTApe- BWOE, TTOU
oiyoupa dev gival TTAvTa UTTEP ToU.

Agier eriTAéov va TovIOTED 611 a1 TIG XINIADES uTTOWNQiWV Yia KABE BEon, DEV EMTUYXAVEI
omg egeraoelg mépav Tou 20%. Me autd Tov TpoTTOo Oev UTTEPIOXUEL, Yia BIOpIoHS OTIC
UTTNPEDIEG TOU dnuoaiou, N nUEpopnvia Yévwnong: KABeoai aToug KATAAOYOUG, TTEPIMEVEIS
Kal kAatroTe 8a BlopioTeig, 6Tav Ba €xeig Eexaoel Kal autd TTou éuabeg. Me amrotéAeoua n
avepyia Twv VEwV va augdavetal, 6TTwe kai N avalntnon £pyaciag o€ AAAES XWPES.

Emopévwg, o efetdoeig, mpowbolv Tnv afiokpatia kar divouv eATida Kai OTOUG
VEWTEPOUG.

‘Exel, 6pwg, avarrtuxBei kar o avriloyog. ATToouvdEovTag opioTIKG To TrTuXio amod T1a
Epyactaka Sikaiwpara, TpowleitTal €va QuBaipeTo  «TTPOCOVTOAGYIO», OTTWG €XEl
mpowbnBei amé Tov OOZA, 0 01T0i0g, WS YVWOTO gival AUECca CUVOEDEUEVOC LUE TNV ayopd
epyaoiag, TIG EmIXEIPROEIC Kal T @IAoocogiac Toug. Méoa ot auté 10 TAGicio o
epyadépevog kar n avwrarn ekmaideuon yivovial «UTTNPETEG» TG ayopdc Kal
utroffaBuifovtal oi oTTOUdEC Kal OfF un TEXVIKES Oegi6TNTEG. ETO!1 01 e€eTAOEIC WOOUV o€ «
epovTioThpla» Kai o1 eEeTafopevol emigopTifovial Kal To Bapl OIKOVOUIKG QOpPTio TNg
amrOKTNONG VEWV TTPOCOVTWYV! METATTTUXIAKEG OTTOUDEG, ETIHOPPWTIKA GEUIVAPIa Kal OAa
auTa PE TRV emdiwgn TNG aploTeiag yia xapn NG poplodoétnong!

O kaBévag prmropei va avahoyioTei TiC VEEG eukalpieg TTou Ba adpdéerl -pe 1o alnuiwTo
Tavra- o 1I01IWTIKGS Topéag. OAa autd ta mpoodvra, aAlAG kar véa TTou Ba TTpooTiBevTal
KABe @opd, o KABe evOIQPEPOUEVOS EKTTAIDEUTIKOS Kal OTToI0¢ BEAEI va BioploTei GTOV
eupuTEpO dnuooio Topéa Ba KaAegiTal va Ta amrokTRoel {odevovTag TTOAU Xpbvo Kal XpRua,
yia va Trapapével o€ 8éon mpoéoAnyng. Kai 6tav Ba atmoktd éva TTpoodv, 8a Eekiva évav
véo YoAyoBd yia TNV QTTOKTNOT TOU ETTOUEVOU Kai QuTO TTOTE eV Ba TEAEIWVEL. ..

Ae0TEPOG TTPOPAVIIG OTOXOG TNG EI0AYWYRS TOU TTpocovToAoyiou dev eival dAAog amé Tnv
mpowbnon g afloAdynong, n omoia WTTOpEi va TPowdei ouykekpiyéva TrTuxia Kai
TpoodvTa Kal va axpnoTevel dAAa. ©a yivouue €101 pia Kolvwvia e§apTwpevn 6xi amo Tig
TAoeIG Kal €mMOBUYiEg Yag yia avwTtepeg oTmoudés aAAG amd 1o T1 O Katd Kaipols «
agiohoynTtéc» Ba Bewpolv TPoTov.



216X0¢ auTAG TNG TAKTIKAG €ival va oTrdoel KABe duvarétnta oUAAOYIKNG OTAONS Kal
OKEWNG Kal 0 KABE évag PE TOV QAKEAD TWV TTPOCOVTWY TOU va avtaywviletai Tov SiTAavo
TOU, yia pia 8éon... otov fjAio! MNarti yvwpilouv kaAd ol Kupiapyor 6t1 €701, uTTopoUlV va
OiaxeipioTolv Kai va etmidAouv KAAUTEPA TNV TTOAITIKN TNG adlopIoTiag, TNG XEIPAYWYNoNg
Kal TNG KATNYOPIOTToinong O€ TTPOCOVTOUXOUG KAl un.

H amobéopeuon Twv £pYAcIaKWV/ETTAYYEANATIKWY JiKaiwUdTWyY ammé 10 TITUXio Kai TO
aoTANATNTO KUVAY! TTPOCOVTWY (Oepivdpia, UETATTITUXIOKA, 810QKTOPIKA) YETABETOUV TO
dikaiwpa oTnv Epyacia O€ «TTPOOWTIIKN UTTOBeon», of otroiot Ba Tpémer puéviuya va
amodelkviouv TTw¢ eival «agloi» Kar «ikavoi» va epydloviai péoca oe éva oluoTnua
aAAnAoggbvTwong.



MEPOZX. B — ATTAIKA (Points 100)

Instructions: Read the information below and the article which follows. Then
answer the questions in a well-structured essay of approximately 600 words.

DEBATE: Is the Cypriot educational system failing our students?

Some people believe the educational system in Cyprus is preparing students with 21st
century skills necessary for the competiveness of the future workplace. Others feel the
educational system is failing its students and inadequately preparing students in general.

The debate presents an issue of great importance to society as these children are the
future of the country. In answering the questions below, please remember that there are
no right or wrong answers. You need to support your position- whichever that may be.
Take care not to neglect the content of the opinion presented in the article and to provide
counterarguments where you feel appropriate. Please pose your arguments clearly and
methodically and do not rewrite what is written in the article. Use your own words in
developing your response.

Answer the following questions in a well-structured essay in approximately 600
words:

Do you feel that the educational system in Cyprus is helping or harming students?
During the summer of 2018 there was much controversy between the government
teachers and the Cypriot government. Which side do you support and why? Where
does the problem lie with regard to low performance on standardized tests (as
mentioned in the article below) in your opinion and what can be done to rectify the
situation?

Our View: Time for politicians to tackle education’s real problems
November 19th, 2017, The Cyprus Mail

The public debate and squabbling of the last two weeks sparked by the blunder in the
teachers’ exams highlighted two things. Cyprus has a totally dysfunctional public
education system that has been short-changing children for years and, worse still, none
of the politicians has the desire to do anything about it. The presidential candidates, that
have answers for everything and promise to right all the wrongs of our society, have
steered well clear of the matter for fear of saying anything that will upset public school
teachers — a group that represents tens of thousands of votes and whom public education
is designed to serve.

So while debate was raging for two weeks over a minor incident — the posting of exam
questions on the education ministry website before the exam was due to start — the
obvious connection between the criminally irresponsible teacher recruitment system,
which has been in place for over 30 years, and poor public education standards was
barely touched. This is because all the political parties are guilty of supporting it, despite
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being fully aware of the great harm it was causing to generations of schoolchildren. Poorly
educated children seemed a small price to pay for the politicians as long as the powerful
teaching unions were kept happy.

When the Anastasiades government decided to tackle the matter and introduce a merit-
based recruitment system it met the strong resistance of the political parties and the
unions. In the end to get the reform passed through parliament it had to agree to keep
the discredited recruitment system in place for another 10 years. The compromise
reached was that 50 per cent of new teachers wouid be recruited in a meritocratic way,
by sitting exams, while the other 50 per cent would be recruited indiscriminately from the
waiting list system. While it was recognised that the waiting list system was the main
reason for underperforming schools because it allowed graduates incapable of teaching
into the classroom it would be kept going for another 10 years for the sake of industrial

peace!

There is no business in the world that operates such an irrational recruitment system —
hiring people from a waiting list, on which they may have been for 20 years, without even
talking to them, giving them classes to teach without providing the most basic teacher
training and making them permanent staff after two years without ever evaluating their
job performance. In fact, there is no evaluation system for public school teachers, all of
them receiving top marks for performance and being promoted on years of service; some
primary schools now have two head teachers to satisfy promotion needs. Meanwhile after
a certain number of years of service teachers have the right to teach fewer hours, a
violation of public service employment terms according to a recent report by the auditor-
general, about which nothing has been done because it creates the need for more
teachers tobe hired.

A few days ago we were reminded of another education scandal when the House
education committee was discussing the regulation of private institutes that offer
afternoon tuition to children to complement their school education. This costs parents, on
average, €50 million a year, but does not take into account private lessons offered by
public school teachers. Although this is illegal — another violation of the terms of
employment — and morally wrong, as it gives public school teachers a financial incentive
to perform their morning job inadequately so as to create demand for afternoon private
lessons nothing has been done about it. An attempt by the Papadopoulos government to
clamp down on the illegality was short-lived because of the angry reaction by parents.
Another reason for the demand for afternoon lessons is because the school day is too
short to cover the curriculum but teachers would not hear of making it longer.

State expenditure on education is over a billion euro a year although a part of this goes
to universities. A survey carried out a few years ago found that Cyprus had the second
highest paid teachers in the EU. And what do we get for taking such good care of our
teachers? Our 15-year-old public school children were the worst performing in the EU in
the latest education survey carried out by the OECD’s Programme for International
Student Assessment which tests standards in science, literacy and maths. Test scores
had fallen since the previous survey. We are getting no value for money from public




schools, which exist almost exclusively to offer secure, highly paid, undemanding work
for anyone with a degree even if they have no aptitude for or interest in teaching and only
a basic knowledge of their subject.

Everyone knows that schools are failing the children but nobody is willing to change
anything because teachers are very happy with the dysfunctional education system their
unions created with the full backing of spineless and irresponsible politicians.



MEPOZ I - EIAIKO OEMA

Ofua 1

(a)

Zyxediafovrag Ta kartdAAnha diaypdppara diotiTwy, T-s 1 P-v, egnyeioTe Tig KUpIEG
dlagpopEg Tou kUkAou Carnot arrd Tov kUkAo Rankine. [Moiog atré Toug duo Baailovral
ol atponAexTpikoi oTaBuoi Kai yiarti;

(Movadec 10)

‘Evag arpgonAekTpikds oTaBuog Aeitoupyei petatl tng tieong AéRnTa, 42 bar kai
mieong ocuptrukvwTn, 0.035 bar. YroAoyiote Tov Babué amrédoong KUkAou, avaloyia
KaBapou épyou (1oXU) rpog oAk £pyo (1oxy) kai Tnv €1dikry KatavdAwaon arpou
(Sivovrar o1 rivakeg arpod):

(i) yia kukho Carnot Tou XpnOILOTTOIE UYPO ATUO

(ii) yia kUkAo Rankine oTov otroio oTnVv TOUPUTTIVA EICAYETAlI ENPOG KOPEOUEVOS
aTpog

(iii) yia xUkAo Rankine émwg T1o (i) 0 10evipotiKOG Baduog amédoong Tng
diadikaoiag ektovwong eivai 80%

(iv) yia kikAo Rankine otmrwg To (ii) aAAG o atpdg utrepBeppaiveran otoug 500 °C

(Movaddec 20)



Oéua 2

(a) H ekdva 1 deixver éva guoTnua eAéyxou taxutnrag pnxavig. E¢nyeiore Tnv
Aeiroupyia tou. (Movaddeg 15)
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(B) H eikdva 2 Beixvel To didypappua block Tou cuoTApaTog EAEyXou TG ikovag 1. Agou
Y(s)

efnyeioete T eival ta Y(s) kai E(s) Bpeite TV ouvdptnon HETAPOPAC 76
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Oéua 3

H eik6va 3 deixver éva unxavioué aviywaong evog kifwriou 400 Ib. Ayvowvtag To Bdpog
TOU pnxaviopou aviywaong molog eival 0 eEAAXIOToG OUVTEAETTHC TPIRHG TTOU TTPETTEl VO
xpnoigotrom8Bei yia va ouykparioet 1o kifwrio; (Movadeg 20)

-,

Q-4—

fr
o

po—

T43in, |

13in

Ewova 3

Oéua 4

(@)

(B

(v)

)

Bdon tng Eupwtraikl odnyiag 2009/28/EC troiog eivarl o o1dx0g, uéxpt 1o 2020,
ouppeToxnig Twv Avavewoiywv MNnywv Evépyeiag (AMNE) otnv 1eAIKN KaTtavdAwon
evépyelag yia tnv Kompo; Mwg avrédpace n kuBépvnon tng Kompou Trpog
uhoTroinon autou Tou oTéxou;

Moieg TexvoAoyieg AMNE tTpowBolvral yia evowpdTwaon oto oUoTnua Trapaywyng
nAektpikic evépyeiag ™G Kompou; Awote duo TrAeovektipara kai  dUo
UEIOVEKTAMATA YIA TV KABeId.

Moia €dikrp texvoAoyia AlE pmopei dueca va evowpatwdei ato kAaooikd
Bepuoduvapikd KUKAC TTapaywyns NAEKTPIKAG EVEPYEIQG Kai yiaTi;

Motoi eivar oi Kivduvol HeyGAWV atuXnudTwy aToug NAEKPOTTapaywyous oTabuolg

NG KUTrpou; AWOTE Tpia UETPA EAEYXOU QVTIMETWITIONG TWV KIVOUVWY QUTWV.
(Movadeg 20)
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Subscripts

m/s .
kJ/kg K, kJ/kmol K
kJ/kgK, kJ/kmol K
kJ/kg, kJ/kmol
kJ/kmol

kJ/kg, kJ/kmol
kJ/kmol

kW/mK

kg/kmol

bar

kJ/kg K, kJ/kmol K
kJ/kg K, kJ/kmol K
Kor°C

K

kJ/kg, kJ/kmol
m*/kg, m*/kmol

m

m
kg/ms = Ns/m?
m?/s

kg/m3, kmol/m?3

NOTATION AND UNITS

~velocity of sound

—specific, molar heat capacity at constant p
—specific, molar heat capacity at constant v
—specific, molar Gibbs function (h— T's, i— T3)
~molar Gibbs function of reaction, of formation
—specific, molar enthalpy (u ™ pu, i+ pi?)
—molar enthalpy of reaction, of formation
—equilibrium constant, of formation
~thermal conductivity

—molar mass

—absolute pressure

~ Prandt] number (c,u/k)

—specific, molar (universal) gas constant
—specific, molar entropy

—absolute temperature (K)or Celsius temperature (°C)
—temperature interval or difference

- specific, molar internal energy

—specific, molar volume (1/p, 1/p)

—geometric altitude above sea level

—ratio of specific heat capacities (c,/c, = €,/C,)
~mean free path

~dynamic viscosity

~kinematic viscosity (1/p)

—mass, molar density (1/v, 1/0)

—refers to a property in the critical state

c
f ~refers to a property of the saturated liquid, or to a value of formation
g  —refers to a property of the saturated vapour

fg  -refers to a change of phase at constant p

I —refers to a property of the saturated solid

S —refers to a saturation temperature or pressure

Superscripts

~ - refers to a molar property (i.e. per unit amount-of-substance)

e  -refers to a property at standard pressure p® = | bar (the superscript o is often used)



Saturated Water and Steam

T Ps v hy h, Sy Sy st
[C] [bar] [m/kg] [kJ/ke] [kJ/kgK]
001 0006112  206.1 0* 25008 25008 ot 9.155  9.155
1 0.006566  192.6 42 24983  2502.5 0015  9.013  9.128
2 0.007054 1799 84 24959  2504.3 0031 9071  9.102
3 0.007575  168.2 126 24936  2506.2 0046 9030  9.076
4 0.008129 1573 168 24913  2508.1 006! 8989  9.050
5 0008719  147.1 210 24889 25099 0076 8948  9.024
6 0009346 1378 252 24866 25118 0091 . 8908 8999
7 0.01001 129.1 294 24843 25137 0.106 8868 8974
8 0.01072 121.0 336 24819 25155 0.121 8828 8949
9 0.01147 113.4 378 24796 25174 0.136 8788 8924
10 0.01227 106.4 420 24772 25192 0.151 8749 8900
11 0.01312 99.90 . 462 24749 25211 0.166 8710 8876
12 0.01401 93.83 504 24725 25229 0.180 8671 885l
13 0.01497 88.17 546 24702 25248 0.195: 8633 8828
14 0.01597 82.89 588 24678  2526.6 0210 8594 8804
15 0.01704 7197 629 24655 25284 0224 8556  8.780
16 0.01817 73.38 67.1  2463.1  2530.2 0239 8518 8757
17 0.01936 69.09 713 24608 25321 0253 8481 8734
18 0.02063 65.08 755 24584 25339 0268 8444 8712
19 0.02196 61.34 797 24560  2535.7 0282 8407  8.689
20 0.02337 57.84 839 24537 25376 0296 8370  8.666
21 0.02486 54.56 880 24514 25394 0310 8334 8644
22 0.02642 51.49 922 24490 25412 0325 8297 8622
23 0.02808 48.62 964 24466 25430 0339 8261 8600
24 0.02982 4592 100.6 24442 25448 0353 8226 8579
25 0.03166 43.40 1048 24418 25466 0367 8190  8.557
26 0.03360 41.03 1089  2439.5 25484 0381 8155 8536
27 0.03564 38.81 1131 24372 25503 0395 8120 8515
28 0.03778 36.73 1173 24348 25521 0409 8085  8.494
29 -0.04004 -~ ~34:77 - ~|-~121.5 2432:4 25539~ |-~ 0423 —-8:050-- -~
30 0.04242 3293 1257 24300 25557 0436 8016  8.452
32 0.04754 29.57 1340 24253 25593 0464 7948 8412
34 0.05318 26.60 1424 24205 25629 0491 7881 8372
36 0.05940 23.97 150.7 24158  2566.5 0518 7814 8332
38 0.06624 21.63 159.1 24110  2570.1 0545 7749 8294
40 0.07375 19.55 167.5 24062  2573.7 0572 7684 8256
42 0.08198 17.69 1758 24014 25772 0599 7620 8219
44 0.09100 16.03 1842 23966  2580.8 0625  1.557  8.182
46 0.1009 14.56 1925 23918  2584.3 0651 7494 8145
48 0.1116 13.23 2009 23870 25879 0678 7433 8111
50 0.1233 12.04 2093 23821 25914 0704 7371 8075
55 0.1574 9.578 2302 23701 26003 0768 7223 7991
60 0.1992 7.678 2511 23579  2609.0 0831 7078 7909
65 0.2501 6.201 2720 23457 26177 0893 6937  7.830
70 0.3116 5045 2930 23333 26263 0955 6800  7.755
75 0.3855 4.133 3139 23208 26347 1015 6666  7.681
80 0.4736 3.408 3349 23083 26432 1075 6536 7611
85 0.5780 2.828 3559 22956 26515 1134 6410  7.544
90 0.7011 2.361 3769 22828  2659.7 1192 6286 7478
95 0.8453 1.982 3980 22698  2667.8 1250  6.166 7416
100 1.01325 1.673 419.1 22567 26758 1307 6048 7355

t u and s are chosen to be zero for saturated liquid at the triple point.

Note: values of vy can be found on p. 10.



Saturated Water and Steam

P T, Y, U U, he hy, h, S Stg Sg

[bar] [°C] [m%ke] [ki/ke] [kJ/kg] [kJ/kgK]
0006112 001 206.1 Of 2375 |. ©0* 2501 2501 ot 9.155 9.155
0.010 70 129.2 29 2385 29 2485 2514 0.106 8868 8974
0015 13.0 87.98 55. 2393 55 2470 2525 0.196 8.631 8827
0.020 1725 - 6701 73 2399 73 2460 2533 0261 8462 8723
0.025 21.1 54.26 88 2403 88 2451 2539 0312 8330 8642
0.030 24.1 45.67 101 2408 101 2444 2545 0354 8222 8576
0.035 26.7 39.48 112 2412 112 2438 2550 0391 8.130 8.521
0.040 29.0 34.80 121 2415 121 2433 2554 0422 8051 8473
0.045 31.0 3114 130 2418 130 2428 2558 0451 7980 8431
0.050 329 28.20 138 2420 138 2423 2561 0476 7918 8.394
0055 - 346 25.77 145 2422 145 2419 2564 0500 7.860 8.360
0.060 36.2 23.74 152 2425 152 2415 2567 0521 7.808 8329
0.065 31.7 22.02 158 2427 158 2412 2570 0.541 7760 8.301
0.070 39.0 20.53 163 2428 163 2409 2572 0559 7715 8274
0.075 40.3 19.24 169 2430 169 2405 2574 0.576 7674 8250
0.080 AlS 18.10 174 2432 174 2402 2576 0.593 7.634 8227
0.085 427 17.10 179 2434 179 2400 2579 0.608 7.598 8.206
0.090 4338 16.20 183 2435 183 2397 2580 0622 7564 8.186
0.095 448 15.40 188 2436 188 2394 2582 0.636 7531 8.167
0.100 458 14.67 192 2437 192 2392 2584 0.649 7.500 8.149
0.12 494 12.36 207 2442 207 2383 2590 0696 7389 8.085
0.14 526 10.69 220 2446 220 2376 2596 0737 7294 8.031
0.16 55.3 9.432 232 2450 232 2369 2601 0772 7213 7985
0.18 57.8 8.444 242 2453 242 2363 2605 0.804 7.140 7944
0.20 60.1 7.648 251 2456 251 2358 2609 0832 7075 17.907
0.22 62.2 6.994 260 2459 260 2353 2613 0858 7016 7874
024 64.1 6.445 268 2461 268 2348 2616 0.882 6962 7.844
0.26 65.9 5979 276 2464 276 2343 2619 0904 6913 7817
0.28 67.5 5.578 283 2466 283 2339 2622 0925 6866 7.791
0.30 69.1 5.228 289 2468 280 2336 2625 0944 6823 7.767
0.32 70.6 4921 295 2470 295 2332 2627 0962 6.783 1.745
0.34 72.0 4.649 302 2472 302 2328 2630 0980 6745 1.725
0.36 73.4 4.407 307 2473 307 2325 2632 0996 6.709 7.705
0.38 74.7 4.189 312 2475 312 2322 2634 1011 6675 7.686
0.40 159 3992 318 2476 318 2318 2636 1.026 6643 7.669
042 = 771 3814 323 2478 323 2315 2638 1040 6612 7652
0.44 78.2 3.651 327 2479 327 2313 2640 1.054 6582 17.636
0.46 79.3 3.502 332 2481 332 2310 2642 1067 6.554 17.621
0.48 80.3 3.366 336 2482 336 2308 2644 1079 6.528 17.607
0.50 813  3.239 340 2483 340 2305 2645 1.091 6.502 7.593
0.55 83.7 2.964 351 2486 351 2298 2649 1.119 6442 17561
0.60 86.0 2.731 360 2489 360 2293 2653 1.145 6.386 7.531
0.65 88.0 2535 369 2492 369 2288 2657 1.169 6335 7.504
0.70 90.0 2.364 377 2494 377 2283 2660 1.192 6286 17478
0.75 91.8 2217 384 2496 384 2278 2662 1213 6243 7456
0.80 935 2.087 392 2498 392 2273 2665 1.233 6201 7.434
0.85 95.2 1972 399 2500 399 2269 2668 1.252 6.162 7414 -
0.90 96.7 1.869 405 2502 405 2266 2671 1270 6.124 7.394
095 98.2 1.777 411 2504 411 2262 2673 1.287 6089 7376
1.00 9.6 1.694 417 2506 417 2258 2675 1.303 6056 7.359

* ke py __P 10°[N] y U [m’] y [kJ] y 1

[kl/kgl [kJ/kg] [bar] [m?] ~ [m*/kel 10°[Nm]  [kJ/kg]

[b':lr] [m’/k 2] x 10% = 0.006112 x 0.0010002 x 102 = 0.0006112



Saturated Water and Steam

p T, v, uu, hy = hy S¢ Se 5,
(bar] [C] [m/ke] (k)/ke] [kJ/ke] [kl/kgK]
L0 996 1.694 417 2506 417 2258 2675 1.303 6.056 1.359
1.1 1023  1.549 429 2510 429 2251 2680 1.333 5.994 1327
1.2 1048 1428 439 2512 439 2244 2683 1.361 5.937 7.298
L3 107.1 1325 449 2515 449 2238 2687 1.387 5.884 1271
14 1093 1236 458 2517 458 2232 2690 1411 5.835 1.246
L5 1114 1159 467 2519 467 2226 2693 1.434 5.789 7223
1.6 1133 1091 475 2521 475 2221 2696 1.455 5.747 7.202
LT 1152 1031 483 2524 483 2216 2699 1475 3.707 7.182
1.8 1169 09774 491 2526 491 2211 2702 1.494 5.669 7.163
19 1186 09292 498 2528 498 2206 2704 1513 5.632 7.145
20 1202 0.8856 505 2530 505 2202 2707 1.530 5.597 71217
21 121.8  0.8461 S1t 2531 St 2198 2709 1.547 5.564 7.111
22 1233 0.8100 518 2533 518 2193 2711 1.563 5.533 7.096
23 1247 0.9770 524 2534 524 2189 2713 1.578 5.503 7.081
24 126.1 0.7466 530 2536 530 2185 2715 1.593 5474 1.067
25 1274 0.7186 535 2537 535 2182 2717 1.607 5.446 7.053
26 1287 0.6927 541 2539 541 2178 2719 1.621 5419 7.040
27 1300 0.6686 546 2540 546 2174 2720 1.634 5.393 1.027
28 1312 0.6462 551 2541 551 2171 2722 1.647 5.368 7015
29 1324 0.6253 556 2543 556 2168 2724 1.660 5.344 7.004
30 1335 0.6057 561 2544 561 2164 2725 1.672 5.321 6.993
35 1389 0.5241 584 2549 584 2148 2732 1.727 5.214 6.941
40 1436 04623 605 . 2554 605 2134 2739 1.776 5.121 6.897
45 1479 04139 623 2558 623 2121 2744 1.820 5.037 6.857
50 1518 0.3748 639 2562 640 2109 2749 1.860 4.962 6.822
5.5 1555 0.3427 655 2565 656 2097 2753 1.897 4.893 '6.790
6 1588 0.3156 669 2568 670 2087 2757 1.931 4.830 6.761
7 165.0 0.2728 696 2573 697 2067 2764 1.992 4717 6.709
8 1704  0.2403 720 2577 721 2048 2769 2.046 4.617 6.663
9 1754  0.2149 742 2581 743 2031 2774 2.094 4.529 6.623
10 179.9 0.1944 762 2584 763 2015 2778 2138 4.448 6.586
1 184.1 0.1774 780 2586 781 2000 2781 2179 4375 6.554
12 188.0 0.1632 797 2588 798 1986 2784 2.216 4.307 6.523
13 191.6  0.1512 813 2590 815 1972 2787 2.251 4.244 6.495
14 1950  0.1408 828 2593 830 1960 2790 2.284 4,185 6.469
15 1983 0.1317 843 2595 845 1947 2792 2.315 4.130 6.445
16 2014 0.1237 857 2596 859 1935 2794 2.344 4.078 6.422
17 2043  0.1167 870 2597 872 1923 2795 2372 4.028 6.400
18 207.1  0.1104 883 2598 885 1912 2797 2.398 3981 6.379
19 209.8  0.1047 895 2599 897 1901 2798 2423 3.936 6.359
20 2124 009957 907 2600 909 1890 2799 2447 3.893 6.340
22 217.2 0.09069 928 2601 931 1870 280l 2492 3.813 6.305
24 2218 0.08323 949 2602 952 1850 2802 2.334 3738 6.272
26 2260 0.07689 969 2603 972 1831 2803 2574 3.668 6.242
28 2300 0.07142 988 2603 991 1812 2803 2611 3.602 6.213
30 2338 0.06665 1004 2603 1008 1795 2803 2.645 3.541 6.186
32 2374  0.06246 1021 2603 1025 1778 2803 2,679 3.482 6.161
34 2409  0.05875 1038 2603 1042 1761 2803 2.710 3.426 6.136
36 2442 0.05544 1054 2602 1058 1744 2802 2.740 3313 6.113
38 247.3  0.05246 1068 2602 1073 1729 2802 2.769 3.322 6.091
40 2503  0.04977 1082 2602 1087 1714 2801 2797 3273 6.070




Saturated Water and Steam

14 Ty Yg e U hg hyy hg S S5 - . 5
[bar] [C] [m%/kg] [kJ/ke] [kJ/kgl [ki/kgK] .
40 250.3 0.04977 1082 2602 1087 1714 2801 2797 3273 6070
42 253.2 0.04732 1097 2601 1102 1698 2800 2823 3226 6.049
44 256.0 0.04509 1109 2600 1115 1683 2798 2849 3.180 6.029
46 258.8 0.04305 1123 2599 1129 1668 2797 2874 3.136 6.010
48 261.4 004117 1136 2598 1142 1654 2796 2897 3.094 5.991
50 263.9 0.03944 1149 2597 1155 1639 2794 2921 3052 5973
55 269.9 0.03563 1178 2594 1185 1605 2790 2976 2955 5.931
60 275.6 0.03244 1206 2590 1214 1570 2784 3.027 2863 5.890
65 280.8 0.02972 1232 2586 1241 1538 2779 3.076 2775 5.851
70 285.8 0.02737 1258 2581 1267 1505 27172 3.122 2692 5814
75 290.5 0.02532 1283 2576 1293 1473 2766 3.166 2613 5779
80 295.0 0.02352 1306 2570 1317 1441 2758 3207 2537 5744
85 299.2 0.02192 1329 2565 1341 1410 2751 3248 2463 5711
90 303.3 0.02048 1351 2559 1364 1379 2743 3.286 2393 5679
95 307.2 0.01919 1372 2582 1386 1348 2734 3.324 2323 5647
100 311.0 0.01802 1393 2545 1408 1317 2725 3360 2255 5615
105 314.6 0.01696 1414 2537 1429 1286 2715 3395 2189 5.584
110 318.0 0.01598 ‘1434 2529 1450 1255 2705 3430 2123 5553
115 3214 0.01508 1454 2522 1471 1224 2695 3463 2060 5523
120 324.6 0.01426 1473 2514 1491 1194 2685 3.496 1.997 5493
125 327.8 0.01349 1492 2505 1511 1163 2674 3.529 1934 5.463
130 330.8 0.01278 1511 2496 1531 1131 2662 3561 1.872 5433
135 333.8 0.01211 1530 2487 1551 1099 2650 3592 1811 5403
140 336.6 0.01149 1548 2477 1571 1067 2638 3.623 1.750 5.373
145 3394 0.01090 1567 2467 1591 1034 2625 3.654 1.689 5343
150 342.1 0.01035 1585 2456 1610 1001 2611 3685 1.627 5312
155 3448 0.00982 1604 2445 1630 967 2597 3.715 1.565 5.280
160 347.3 0.00932 1623 2433 1650 932 2582 3746 1.502 5248
165 349.8 0.00884 1641 2420 . 1670 895 2565 3777 1437 5214
170 3523 0.00838 1660 2406 1690 858 2548 3.808 1373 5.181
175 354.6 0.00794 1679 2391 1711 819 2530 3839 1305 5.144
180 3570 0.00751 1699 2375 1732 778 2510 3872 1236 5.108
185 359.2 0.00709 1719 2358 1754 735 2489 3.905 1163 5068
190 361.4 0.00668 1740 2339 1777 689 2466 3941 1086 5.027
195 363.6 0.00627 1762 2318 1801 639 2440 3977 1004 4981
200 365.7 0.00585 1786 2294 1827 584 2411 4014 0914 4928
202 366.5 0.00569 1796 2283 1838 560 2398 4031 0875 4906
204 367.4 0.00552 1806 2271 1849 535 2384 4049 0.835 4.884
206 368.2 0.00534 1817 2259 1861 508 2369 4067 0.792 4.859
208 369.0 0.00517 1829 2245 1874 479 2353 4087 0745 4.832
210 369.8 0.00498 1842 2231 1889 447 2336 4108 0.695 4.803
212 370.6 0.00479 1856 2214 1904 412 2316 4.131 0.640 47711
214 371.4 0.00458 1871 2196 1921 373 2294 4157 0579 4.736
216 372.1 0.00436 1888 2174 1940 328 2268 4.186 0.508 4.694
218 3729 0.00409 1911 2146 1965 270 2235 4224 0417 4.641
220 373.7 0.00368 1949 2097 2008 170 2178 4289 0.263 4.552
221.2 374.15 0.00317 2014 2014 2084 0 2084 4406 0.000 4406




Superheated Steamt

pilbar] T -
50 100 150 200 250 300 400 500
([°C) [C] |
v .
0 u=h—RT u 2446 2517 2589 2662 2737 2812 2969 3132
atp=0 h 2595 2689 2784 2880 2978 3077 3280 3489
5
v, 206.1 v 2439 281.7 3195 3573 3950 4328 S083 5838
0.006112 u, 2375 u 2446 2517 2589 2662 2737 2812 2969 3132
(0.01) hg 2501 h 2595 2689 2784 2880 2978 3077 3280 3489
s; 9.155 s 9468 9.739 9978 10.193 10.390 10571 10.897 [11.187
v, 129.2 v 1491 1722 1953 2184 2414 2645 3107 3568
0.01 u, 2385 u 2446 2517 2589 2662 2737 2812 2969 3132
(7.0 hy 2514 h 2595 2689 2784 2880 2978 3077 3280 3489
s, 8974 s 9241 9512 9751 9966 10.163 10344 10.670 10.960
v, 28.20 v 29.78 3442 39.04 4366 4828 5290 62.13 7136
0.05 u, 2420 u 2445 2516 2589 2662 2737 2812 2969 3132
(32.9) hy 2561 h 2594 2688 2784 2880 2978 3077 3280 3489
s, 8394 s 8496 8768 9.008 9.223 9420 9.601 9927 10217
v, 14.67 v 1487 1720 1951 21.83 2414 2645 31.06 35.68
0.1 u, 2437 u 2443 2516 2588 2662 2736 2812 2969 3132
(45.8) h, 2584 h 2592 2688 2783 2880 2977 3077 3280 3489
s, 8.149 s 8173 8447 8688 8903 9.100 9281 9.607 9.897
v, 3.239 v 3420 3890 4356 4821 5284 6209 7.134
0.5 u, 2483 u 2512 2585 2660 2735 2812 2969 3132
(81.3) hy 2645 h 2683 2780 2878 2976 3076 3279 3489
s, 1.593 5 7694 7940 8158 8355 8537 8864 9.154
v, 2217 v 2271 2588 2901 3211 3521 4138 4755
0.75 u, 2496 u 2510 2585 2659 2734 2811 2969 3132
(91.8) h, 2662 h 2680 2779 2877 2975 3075 3279 3489
s, 1456 5 7500 7.750 7969 8.167 8349 8676 8.967
v, 1.694 v 1.696 1937 2173 2406 2639 3.103  3.565
1 u, 2506 u 2506 2583 2659 2734 2811 2968 3131
(99.6) h, 2675 h 2676 2777 2876 2975 3075 3278 3488
s; 1359 s 7360 7614 7.834 8033 8215 8543 8834
v, 1.673 v 1912 2145 2375 2604 3.062 3.519
1.01325 u, 2506 u 2583 2659 2734 2811 2968 3131
(100.0) h, 2676 )] 217 2876 2975 3075 3278 3488
s; 1355 s 7608 7.828 8027 8209 8537 8.828
v, 1159 v 1.286 1445 1601 1.757 2067 2376
1.5 u, 2519 u 2580 2656 2733 2809 2967 3131
(111.4) hy 2693 ] 2773 2873 2973 3073 3277 3488
s, 1223 s 7420 7643 7843 8027 8355 8.646
v, 0.8856 r 09602 1081 1.199 1316 1.549 1.78I
2 u, 2530 u 2578 2655 2731 2809 2967 3131
(120.2) ky, 2707 h 2770 2871 2971 3072 3277 3487
s, 1127 s 7.280 7507 7.708 7.892 8221 8513
vy 0.6057 v 0.6342 07166 07965 08754 1031 1.187
3 u, 2544 u 2572 2651 2729 2807 2966 3130
(133.5) hy 2725 h 2762 2866 2968 3070 3275 3486
5, 6993 S 7078 7312 7517 7702 8032 8.324
v, 04623 r/[m3/kg] 04710 0.5345 05953 0.6549 0.7725 0.8893
4 u, 2554 u/[k) /kg% 2565 2648 2727 2805 2965 3129
(143.6) hy 2739 hi[k)/kg 2753 2862 2965 3067 3274 3485
s, 6.897 s/[kl/kgK] 6929 7.172 7379 7566 7898  8.191

t The entries in all tables are regarded as pure numbers and therefore the symbols for the physical quantities
should be divided by the appropriate units as shown for the entries at p/[bar]= 4. Because of lack of space,
this has not been done consistently in the superheat and supercritical tables on pp. 6-9 and in the tables on
pp. Il and 23.



Superheated Steam™

p/[bar] T
_—_ 200 250 300 35 400 450 SO0 600
(T/[°C)) [C] |
b, 03748 v 04252 04745 05226 05701 06172 06641 07108 0.8040
5 uy 2562 u 2644 2725 2804 2883 2963 3045 3129 3300
(1518) | ki 2749 'h 2857 2962 3065 3168 3272 3377 3484 3702
s, 6822 s 7060 7271 7460 1633 7793 1944 8087  8.351
v, 03156 v 03522 03940 04344 04743 05136 05528 0.5919 0.6697
6 u, 2568 w2640 2722 2801 2881 2962 3044 3128 3299
(1588) | h 2757 h 2851 2958 3062 3166 3270 3376 3483 3701
s; 6.761 s 6968 7182 1373 7546 1707 7858 8001 8.267
b, 02728 v 03001 03364 03714 04058 04397 04734 05069 0.5737
7 u, 2573 u 2636 2720 2800 2880 2961 3043 3127 3298
(1650) | K 2764 h 2846 2955 3060 3164 3269 3374 3482 3700
s, 6.709 s 6888 7106 7298 7473 7634 71786 1929 8.195
b, 02403 v 02610 02933 03242 03544 03842 04138 04432 05018
8 u, 2577 w2631 2716 2798 2878 2960 3042 3126 3298
(1704) | h 2769 h 2840 2951 3057 3162 3267 3373 3481 3699
s, 6.663 s 6817 7040 7233 7409 7571 7723 1866 8.132
b, 0.2149 v 02305 02597 02874 03144 03410 03674 03937 0.4458
9 u; 2581 w 2628 2714 2796 2877 2959 3041 3126 3298
(1754) | h, 2774 h 2835 2948 3055 3160 3266 3372 3480 3699
s, 6623 s 6753 6980 7176 1352 7515 7667 71811 8077
b, 0.1944 v 02061 02328 02580 02825 03065 03303 03540 0.4010
10 u, 2584 w2623 2711 2794 2875 2957 3040 3124 3297
(1799) | h, 2778 h 2829 2944 3052 3158 3264 3370 3478 - 3698
s, 6.586 s 6695 6926 7124 7301 7464 7617 1761 8.028
b, 01317 v 01324 0.1520 01697 0.1865 02029 02191 02351 0.2667
15 u, 2595 u 2597 2697 2784 2868 2952 3035 3120 3294
(1983) | ‘b, 2792 h 2796 2925 3039 3148 3256 3364 3473 3694
s, 6445 s 6452 6711 6919 7102 7268 7423 7.569 7.838
b, 0.0996 v 0.1115 0.1255 0.1386 0.1511 0.1634 0.1756 0.1995
20 u, 2600 u 2681 2774 2861 2946 3030 3116 3291
(124) | K 2799 h 2004 3025 3138 3248 3357 3467 3690
s 6340 s 6547 6768 6957 7.126 7283 7431 7.701
b, 0.0666 v 00706 00812 00905 00993 0.078 0.1161 0.1324
30 u, 2603 u 2646 2751 2845 2933 3020 3108 3285
(2338) | h; 2803 h 2858 2995 3117 3231 3343 3456 3682
' s, 6.186 s 6289 6541 6744 6921 7082 1233 7.507
b, 00498 v 00588 00664 00733 00800 0.0864 0.0988
40 u, 2602 u 2728 2828 2921 3010 3099 3279
(250.3) | k. 2801 h 2963 3094 3214 3330 3445 3674
s 6070 s 6364 6584 6769 6935 7089 7.368
v, 0.0394 v 00453 00519 00578 00632 0.0685 0.0786
50 u, 2597 u 2700 2810 2907 3000 3090 3273
(2639) | h 2794 h 2927 3070 3196 3316 3433 3666
s, 5973 s 6212 6451 6646 6818 6975 7.258
e, 00324 v 00362 00422 00473 00521 0.0566 0.0652
.60 u, 2590 u 2670 2792 2893 2988 3081 3266
(2756) | K. 2784 h 2887 3045 3177 3301 3421 3657
s, 5890 s 6071 6336 6541 6719 6879 7.166
v, 00274 | v/[m*/kg] 00295 00352 00399 00441 00481 0.0556
70 u, 2581 u/[kJ/kg] 2634 2772 2879 2978 3073 3260
- (2858) | hy 2772 h/[k)/kg] 2841 3018 3158 3287 3410 3649
si 5814 | s/kJ/kgK] 5934 6231 6448 6632 679 7.088

* See footnoteon p. 6.



Superheated Steam”

p/[bar] T
. S 7 4 4 450 00 7
(TUrd) e 50 375 00 25 5 5 600 00
80 v, 002352 »/1072 2994 3220 3428 3625 3812 4.170 4839 5476
(295.0) h, 2758 h 2990 3067 3139 3207 . 3272 3398 3641 3881
s, 5.744 s 6133 6255 6364 6463 6555 6723 1019 71279
90 v, 0.02048 ¢/1072 2578 2794 2991 3.173 3.346 3673 4279 4.852
(303.3) h, 2743 h 2959 3042 3118 3189 3256 3385 3633 3874
s, 5.679 s 6039 6171 6286 6390 6484 6657 6958 7.220
100 v, 0.01802 5/10-2 2241 2453 2639 2812 2972 3275 3831 4353
(3110) h, 2725 h 2926 3017 3097 3172 3241 3373 3624 3868
s, 5.615 s 5947 6091 6213 6321 6419 659 6902 7.166
110 v, 0.01598 /1072 1960 2169 2350 2514 2666 2949 3465 3945
(318.0) h, 2705 K 2889 - 29890 3075 3153 3225 3360 3616 3862
s, 5.553 s 5856 6014 6.143 6257 6358 6539 6850 7.117
120 v, 0.01426 ¢/10°2 1719 1931 2107 2265 2410 2677 3159 3.605
(324.6) h, 2685 h 2849 2960 3052 3134 3209 3348 3607 - 3856 .
s, 5.493 5 5762 5937 6076 6.195 6301 6487 6802 7.072
130 s, 0.01278 ¢/107% 1.509 1726 1901 2053 2193 2447 2901 3318
(330.8) B 2662 K 2804 2929 3028 3114 3192 3335 3599 3850
s, 5433 s 5664 5862 6011 6.136 6246 6437 6758 7.030
140 v, 0.01149 p/107% 1321 1548 1722 1872 2006 2250 2679 3.07!
(336.6) h, 2638 K 2753 2896 3003 3093 3175 3322 3590 3843
s, 5373 s 5559 5784 5946 6079 6.193 6390 6716 6991
150 v, 001035 /102 1146 1391 1.566 1714 1844 2078 2487 2.857
(342.1) h, 2611 h 2693 2861 2977 3073 3157 3309 3581 3837
s, 5312 s 5443 5707 5.883 6.023 6142 6345 6677 6954
160 v, 0.00932 /1072 0976 1248 1427 1573 1702 1928 2319 2670
(347.3) h 2582 K 2617 2821 2949 3051 3139 3295 3573 3831
s, 5248 s 5304 5626 5820 5968 6093 6301 6639 6919
170 v, 0.00838 v/10"2 L1177 1303 1449 1576 1796 2171  2.506
(352.3) h, 2548 h 2778 2920 3028 3121 3281 3564 3825
s, 5.181 s 5541 5756 5914 6044 6260 6.603 6886
180 v, 0.00751 v/1072 0997 1191 1338 1463 1678 2039 2.359
(357.0) h 2510 h 2729 2888 3004 3102 3268 3555 3818
s, 5.108 s 5449 5691 5861 5997 6219 6569 6855
190 v, 0.00668 v/10"2 0.882 1089 1238 1362 1572 1921 2228
(361.4) h, 2466 h 2674 2855 2980 3082 3254 3546 3812
s, 5027 s 5348 5625 5807 5950 6.180 6.536 6.825
200 v, 0.00585 /10~ [m%/kg] 0768 0995 1147 1270 1477 1815 2110
(365.7) h, 2411 h/[k}/kg) 2605 2819 2955 3062 3239 3537 3806
s, 4.928 s/TkIfkg K] 5228 5556 5753 5904 6.142 6.505 6.796
210 v, 0.00498 v/102 0650 0908 1064 1.187 1390 L1719 2.003
(369.8) h 2336 h 2500 2781 2928 3041 3225 3528 3799
s, 4.803 s 5050 5484 5699 5859 6.105 6474 6.768
220 v, 0.00368 v/10™2 0.450 0825 0987 LI11 1312 1632 1906
(373.7) h, 2178 h 2300 2738 2900 3020 3210 3519 3793
s; 4.552 s 4725 5409 5645 5813 6068 6444 6742
2212 v, 0.00317 /10 0.163 0351 0816 0978 1.103 1303 1622 1895
(374.15) h. 2084 h 1637 2139 2733 2896 3017 3208 3518 3792
s. 4.406 s 3708 4490 5398 5638 5807 6064 6441 6.739

* See footnote on p-6.

Note: linear interpolation is not accurate near the critical point.






