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1 5.1 Fltxd rcpi xauoipwv
Irqv evepyerorr'1 orovopio 14g ov0prrrn6rqrog oltonoto0wqt rrotxiAq xo0otpo
6norE o Ar0<ivgpoxoE, o AryvirrlE, npor'6wo rrlg riooportr4g on6orol49 rou
nerpeloiou, ro0orpo odpro, rrjpgr1 ror prop<i(o, (nX tfAo ror <i1upo) rrA. Kowd
o'ourd lp4orponorof wqr rqr xdnoto rordAAqAo Brop4;ovrx<i deurepoyevrl
npoi'6wo ror on6BAqro. Or qnou6ql6repeE owdpdoetg ro0o4g nou o(tonototiv
ro nopondvo roUorpo, eivot ot nopordrul ;to( pe rg ettl0eppieE nou roug
ovnororlo0v:

C + O' - CO2 , AH = -393,5 kJ mol '

H, * | o, - H:o ' aH = -285'9 kJ mol '

S+O. -. SO:.AH = -70kJ mol .

Evo xoforpo pnopei vo yoporrrlprorei on6 rq oror;1erorfl rou ovdluqrl, r1 or6pr1
onAo0orepo pe B<io4 rqv ev0cAnio ovri6poo4g - Oeppoyovo 60vop4 rou. E1e66v
6Ao ro ro0orpo neprflouv C, H, S, O, N, H2O, roOti4 xor r6gpo ro orepe<i. To
E14po 15-'t Oeilver nopoorqrrxd 6fl erdrrd or np6g rou A6you H/C ror O/C yro ra
mo o4povrrxd opuxrd ro0orpo Bpiorovror og orevd neptoprop6veg rr€proxeg.
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O oxpBrlg loporrqprolrog rulv ernp6pouE xouoiporv yiveror pe Bdorl rrl
oror;eroxrl rouE ov<iAuorl, 6nrr4 deilver o llivoxoE 15-1 (oreped xor uypd
ro6orpo), 4 U6 B<iorl 14 popror4 orioroo4 crn6 ouyxexpr;l6veE odpreE ouoieE
(o6pro ro0orpo - l-livoxoE 15-2).
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Or ouyxerprp6vsg rU6S rrou 6i6owqt orouE nivoKEE ouro0g eq rrp6rr€r vq
Arlg0oriv qrg ev0srKTrK6g, 6e6op6vou 611 4 o0orooq rtrrv 0rog6pov opuKTd)v
Kquoiu(|)v rrorKi^Aer ovo^6y(,l)g X6poE Kor rorrou rrpo€AE0oeog. Ooov oeopq rq
Kquo6€,u^o, ourd n€prixouv Kqrd Kqv6vq afi6 1$-37o/o uypooiq, 0.5% r6gpo ror
62-750/o uypd ouorqnKti oro unoAorno Kqeqp6 Kq0orpo U6poC. H Kor6Tspn
OeppoyovoE drivopq Bpioreror ornv rrsproxR cnr6 10500 - 16800 kJ/kg. Ooov
qgopd Tnv Kq0on orroprppdTrrlv nou urr6orrlocrv dAeoq oe a6rK6E ryKqrqordosrg,
drepyooio U€ quqqv6p€vo svdrqp6pov orn olyxpovrl €v€pycrqKq otKovopiq, n
0eppoy6vog 60vop4 norriAAer rq,qrriqE rn< TTorKrAiqg o0orqorlE rtrrv onoprpp<irov.
Tq orrrqxd oilopippqrq ouv40tr4 XqpqKTnpi(ovrqr qn6 25S0% x.B. r69po, 10-
50% uypooio, Kor grppoy6vo 60vop4 ornv rr€proxR on6 3350 - 11700 kJ/kg.
H 6worq rnE Kqr6T€pnE 0eppoy6vou 6uv<ipeu4, rrou 6Xa [64 erool0ei oro
rrponyouutvq, lopoxrnpi(er rnv rKluoUsvn ev6pyero qn6 Tnv r6^stq Kquon Kol

tr€TqrporrR rou KquoiUou oe npoi'6vro 16 €tqq Kq0ong. Euv40rrlg urroAoyicoulrs p€

ftio4 r4v rordrrep4 0eppoy6vo drivopq Hu, 4 onoio npoilnoO€rer 6rr q uypooio
rtrrv Kouoo€pitrrv sivor oe q6pq Uopgn, evcil 4 ovdrrep4 0eppoy6voE drivopq Ho
enrruyyoveror 6rov 644 n uypqoiq rcrrv rouooepiurv ouUrruKvd)v€rot swsA6g
p6oq qro A6Bqro, on6re yiveror ernni6ov €KpsrdM€uorl Kct rnE rveqAniqg
tldTp|ons Tou vEpo0.
Iuventfug, yrq orepsd Kqt uypd Kq0otpq toxrist n ox6on:

Hu- Ho- r Xsrs (5.1)

onou r=2443 kJ/kg 4 ev0oAnio etdrproqE Tou v€pori qrouE 25oC Kqt XH2o To
KAdoUq pd(oE rou Kquoipou nou qnoreAeirqt qrro vrpO p€ pdoq 14 ororyerorq
ovo^uorl.
l-ro ro odprc Koriorpo 4 ovayt^ryr1 rr;E 0eppoy6vou duv<iperoE yivrrqt o€
KqvovrKoriE 6yrouE. Edtil ro1ler:

H,"=4, - \XHro. (5.2)

rr=1990 kJ/m3x eivor 4 evOolnio e!<irpro4E rou vepo0 oroug 25oC ovqyp6v4 oe
KqvovrKorlg 6yroug, Kot Xszo opi(eror Kor'qvqAoyiq p€ ro rrponyofp€vo, qAAd
Kqr' 6yKov pe Bdo4 nE rrpfE nou 6iver o l-livoroE 15-2.
Evor or nivqxeg quroi divouv 6rorpeE evderrrrx6g ilp6E yto 14 0eppoyovo 60vop4
drogoprl'lv Kquoilr@v, eivqr duvqrov vq yiverot Kqt €qqpXRE urroAoytoUoE pe Bdo4
rq oror;1erox4 qvdAuon. Eror, yro orspsd Kq0otpo ro;10er:

H,:34,8C+ 93,9 H + 10.5S +6,3 N _ t0.8 O _ 2.5 Wasser . (5.3)
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orr6Ts rrpoKfrrTsr ro Hu o€ MJ/kg. H i6ro o16oq ro;ljet rot Ytq uYpd roOotpo.
Ooov ogopo ro o6pro ro0otpo, e&ir o unoAoytop6g yiverot pe 6VKouE
(ypopproproprord ri\doporo), ror 11 o16o11 eivor 4 nopordrcrl (Hu oe MJ/m'p):

t/,r : tO,t Hr + l2.6 CO + 35.8 CHn + 60 C:H.r + 71.2 CnHr, . (5.{)

Et rrqAqr6Tepo ouyypopporo e;lp4orponoreiTo Kqt n povo6o 1 t SKE (1 rovoE
roo6f vquou Arodvopoxo):

I t SXE = 29 400 MJ : 67 kwh :7000 lvlctll . (5.5)

lS.2YnoAoytottol rroootnrurv ot riAsq Ka0on

H nooorrx4 6repe0vr1o4 rov relvrxtirv npoBA4pdrtrx xouorlg yiveror pe pdoq
roo(0yro pri(oE ror ev6pyeroE, drepyooieE porlg xcr xrvqrrr6v nopopdrpt lv rov
orreiov owr6pdosurv U€ Anqrn un6qr1 noAu<ipr0purv relvrxtirv oprordrv
ouvO4rdlv, rsr eivqr ev y6ver e(orperrrd duoyeprlE. Ir4 ouv6lero 0o 6c0ooupe
r<inoreE lpqorpeg onAono4p€veg OrodrooieE yro npooeyyrorrxo0g
unoAoyrol.rorig.

=errvc,rwog qn6 ro onA6 prow6Ao drepyaoiog Kq0onE nou nopouorti(erol oro
Ey4po 15-2, pnopo0pe vo unotroyiooups rrl ororx€roperprrl rroo6Tnrq

odpo ror rouooepiou, roOti4 xor rq o0cnoo4 rou xouooepiou.

&r.nslotl
I C,H, S0, x,1t0, As.ti I rcqlp. rq,sql

|"Uft {q.ilr)

EXtlUq 15-2 Avndp6wd Kqr rrpol6vrq grdg 6repycoiag xc6o4g

l-ro rrg rpeig xupreg owdpooerg rileroE xouorlq oe orepeo ror uypd ro0orpo,
ro;1f er or4 ororx€roUsrprKrl nepirnoo4:

c+oz - co2
12g+ 328 - 449

I kg + l,E7 mr - l,E7 ml

S +o, - sgt
32e+ 329 - 649

I kg + 0,7 rnr - 0,7 ml

H2+7Or - HrO

2g+168 - 18g
t kg+5,6m3 - ll,2 m3

Me B<io4 rr1 ororyeror4 ovdAuon rurv orepetirv xor uypcilv rouoiporv, rrpox0rner 11

ororx€roptrptKrl noo6r4ro oeuy6vou on6 14 o16o11:
o.i. = 2,67C+8 H + s - o kg Saucrstoff, kg Brennstoff (5.6)

q ovrioror;o
O,n;= 1,867C + 5,55 H +0,7s -0,7 O m3 Sauentoff kg Brennstoff. (5.7)

Ir4 ororye lope rprxrl rrepirnurorl rrpor0nrel ror 11 eA<i1ror4 onorro0pevq [oo6Tnrq
q6pq Ue Bdo4 r4v neprexrror4ro rou q6po oe otuy6vo 23.2o/o Kolct p<i(o, ror rqv
nuxv6rqro atpa 1 .23 kg/m' oe xovour6g ouvOflxeg:

L-i":8,876C + 26,44 H +3.32S - 3.32O m',Lufr k8 Brcnn\toff. (5.1r)
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Irrg eorieg ro0o4g rTou Xpnotporrotofvrot or4v relvrrq yro oreped xot uyp<i

xoriorpo, egopp6(eror nepiooero o6po, nou uno6rlAc,rveror on6 ro A6yo oipo A,

ou6re q npoyporrrfl rrooor4ro o6po eivot L=trL6;1 rql A>'t .

Or erdrr6g noo6rqreg Kquoqspiov yro A=1, npor0nrouv opoic,.tg pe stiourorl rc,rv

orrsic,rv ouwsAsord)v oro too(tlyro pd(oE:
/ni" - 8.876C + 32 H + 3,32s - 2,62o + 0,8 N + l.22wasser r{ .rl

ml Rauchgas kg Brennstoff

l-rq A>1 urroAoyi(owor or npoypqnKoi 6yrot rouooepicdv qn6 rq olioq:
V: Vmln.r (1. - t)l.in , (5.10)

qeo0 o nepioorog o€pog 6r6p;eror anAd on6 r4v eorio ovoAAoiorroE.
Ee noM6g reyvrr6E egoplroy6g, yro nqpqdsrypo oe unoAoyropo0E ouorrlporurv
ovrrpp0novo4E ror enelepyooiog rouooepiou, evdrog6per o unoAoyropo6 rqE
o0orooqg rcov Kquocr€pi@v. Ebtil yprlorponoro0wqr rqr n<itrr ro oror;leroxti
roo(uyro xor npox0rnouv or oldoerg nou nopouord(owor oro EXnUq 15-3.

co+ jo, - Cor.28I+168 - ,l,tg, Im1+0,5m' - lmr

tlr++or - llro.28+t68 - lE8,lmr+o,Jmr - lftt

cfl.+2or - coz+tllro,168+6a8 - 4E+36c.lm!+2m! _ Inr+2nl

c,rr,.(',f)o, - 'co,*tn.o.r ."'*('rf)-' - ,.'+|-'

o-,. - 0.J co r 0.J ll, r 2cll. r (. r i )c,rt, r-rr-1

rtirchim<lri*ts L.ftt itf (l - l)

r-*,. - 2,181(co + l|t + e,szrcrr. *.r,zu (' * ] )c.tr, t.l.)
t'led'li.l|.r trnhcar.f(l > l)

,\l+rsd!Bc io do.hioocrrildtd r il (r - | )

Y-,. = co + tI, + Jclr. + ('+|)c,r, * x, *co, *
f t-1 ,,

D.?e 
L2.rir 

{co + llt + 0.52a cll. | {.76 (r t i / 
qrr,l (m'lrh')

.\l4rl!|c|8. i|r srodilEr.hdte fd (1 > l)
,'= l'^. + (l - l) /ir
(;rs|l.m|i.Ml2!.8 (vol.-7.)

lidlFror. ,-l l>l
CO' CO+CIL+rC.ll, CO+ClL+rC,llr
ll'O ll'+2ClL+0,5yC,ll,ll,+2ClL+0,5yc'Il,

sr(.u!c6) N' N,
Cor lau5 c:r) COr Cor
o' (.us Lufr) (,1- l)0,21l*
)rr ( !('3 Lufr) 0,19 l- ) 0,79 I-

ZX{l.|q 15€ Kduoq q€pi(r)v ouo irv

An6 rq o0orqon rorv Kouoqepiurv ;rnopo0pe vo unoAoyiooupe ro A6yo q6pq rrlE
ro6oqE, ror pdAroro p€ rroArl onAonor4pfveg olfoerE or4v neplnruroq rrlg
r6ierog rorjo4E:
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. Co:(max) l.sf'7c ,<rrl
'' - to, ,s"i..'.,"r 

: 
r'ru. colgcm.'''*r' l

t,867 C

I t,2 tl
0,7 s

2l ti.r2)
2l - 02 (gcmcss€n )

B6Boro oro nopondvur urroeioqU€ Kq0on pE t4p6 oepo.
Arprp6orepor unoAoyropoi rouorlE AapBdvouv onurodrlnore urr6qrl xot rrlv
uypooio rou o6po, Us noMqnAqoroop6 rrlE onorro0pev4E woo6rqroE [4po0
o6po pe rov rrqpdyovrq f

J=t+6r+E (5rl)

6nou g eivor q o1srx4 uypooio, p r1 nieorl Tou o6pq, ps 4 pegrrl nieo4 rulv
ropeop6vurv orp6v.

nivdKqq 15-3 Eoordon rouocepirrx (m3/kg)

Kof|Fr€trt. I - t

Co'
Hro

sor

t,867 C

,2 H

0,7 s

Nr 0,E )- + 0,79 li,i 0.E \ + i 0,79 l.i,^

H:O I,22 Wa5*r 1,22 Wasser

or 0 (, - l) 0.21 L,.

nivqKqE 154 Eprarprx69 ox€o€rg on6 orqloflKn enefepyooic, yru erny{o-arg
ororxt|olterprKdw rooornrurv qtpo Kqt Kquosspiou (Hu ot kJ/kg, qvr. kJ/Nm")

B.ennstoff citdriomdrisdEr ll|fi stdd$dTfifle {bS$.

Sr.jr_ und Bmonlot .t| 0,:39 ,/" + JJo m! 0.215 d" + t6.14 mj
990 kg 990 kg

l).lje l/, - | | 15 mr 0,299 ff. - l0l5 rn'
80S kg Eoit lg

Schxrchga 0,207 //' - 61.'l mr 0.171 ry"+ 929 ml' ---lelo- nn --- looo 
"t'

0.119 //, - 173 m, 0.:16 r, | ?5? mr
1000 m: 1000 ml

Euyv<i or urroAoytopoi Trooornr@v p€ Bdon TtE ox6oaE orotxaoprrpioE or Utd
toriq Kqdong sivor Xpovop6pot. Erot Urrop€i KctvsiE vq Bqoi(€Tot Kqr os €UTTstptK6G
oxfosrE 6nurE ourfE nou 6iv€t o nivqKqE 15-4. Tq ogdlpqro rTou rTpoKrilTTouv
6ev [enepvoriv rrq Aiyeg Troooolqi€g Uovod€E.

Axoprl m6 nopooronxq Kqt ypnyopn eivor n Xpnon Oroypoppdrrrrv 6nurg ouro
oro :Xnpq 154. E06 ot nqpclusrptKfE KqUTrljArE eivor euoeieg ypoppfg nou
rrpoKurTTouv 0rT6 ilE rropqKoTcd ypopptK6E ox6oetg:

fo,i. -- Cr Hu+ C2, (5.14)

V^n: CrHu+ Cn (5.15)
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86Boro, e66 0o np6ner vo ovogepOei 611 4 enl6irot4 ev6g p6yrorou Bo0po0
on66ooqg org rtXvrK€E egoppoy6E pe ro0o4, lKqvorrolsiTql pe rqv roro ro
6uvorov ilqxroronoino4 rou A6you q6pq oors our6g vo nAqotd(et rr1 povd6o.

An6 r4v dAA4 peprd B6Boro, rord r4v rorjorl orepetilv Kctt uYp6v Kouoipt^lv
qrrqrreirqr nqwore rdnoto nepiooeto oipo yto rrlv enireutq r4g rftretog ro0o4g,
6e6op6vou 611 6ev eivor egrrr4 11 nlnpng ov<iprtq (oe poptor6 enine6o) rou
rouoil.rou pe rov o6po.

36 18 r0 (2 (A 45 18

tntefer Heiz\.,eft / HJlkg _.

EX{Uq 15-4 :uoxf,flon ororxsrou€rptKrirv rrooorilrurv cf,pc xcr xouocepfou U€ r4v
Kqrdrrrpq 0€pIoy6vo 6fvap4 (a) vra orrpsd Koootpq (b) vtu uypd Kqootpq

l5.3Etdrxig 6gery ruv dcpyoortbv xa0orlg

l-ro prci xor<i ro pdrpov rou duvqroii r6Aero perorporrq rou erooy6pevou rouoil.rou
0o npfner vq rxovorolo0wor pero[0 riM<rrv or rropcrdrc.r onorrqoerg:

r' ErrqpK6E peydA4 noo6r4ro o6po

r' Enqpr6g pey<iA4 neprerrrr6r4ro odpo oe otuy6vo
r' ErropK@g dloorooroAoyrlp6voc OriAopog xo0oqg
.,/ lKovn onoyuly4 rurv rouooepiorv
r' ErriTsuEn rq6 Oeppoxpooiog ov<igAelqE yro 6voptq rqg rouoqE
r' ErrqpK6g uqr4A4 ro10rr1ro ovridpooqg yro perorpon4 rou xouoigrou

ldroirepo 11 npdlrrl onoir4orl eivol rdroirepo oqpovrrrrl yro rqv enireutq riAeroE
ro0oq6. OnurE deilver o flivorog 15-5, pnoporipe vo doltrrpiooupc Tpatg nr0ov6g
roroordoaE 6oov ogopri Trl orotxstop€Tpio r4E xo0or1g, orrE onoieg nponlrner
6rogoperrx4 otiorooq rou rouooepiou. H rpirrl ovogep6pev4 nepinruro4 rqg
qrsAo0E ro0o4q 6€ov 6nr..rg crnoge0yeror orrE eorieg xouorlE, ogou q nopoyrrryll
CO drlproupyei npoBA4poro prinovo4E rqE orp6ogorpoE oi\i<i ror lerporepe6er ro
Bo0p6 on66oo4g.
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nivoKqs 'l5{ Eovog4 rrt0qv6v xorq('tdoal|,v orolxtloltttpiag Kqlions

Afordgtirc i-Wcra V.th.trnmS AE8.r .ik

ffi i>l ungrnorr coz' Hro' o''

ffiS,,f ) = | sr6'hiotnctrisch col' H'o' q'

d , )<t uovoll,nnndis coz' co'll:o'

Me 6Aey1o r(l)v Kquoqrpi@v o;1errr<i p€ ro rr€prsx6psv6 Toue ot Oz Kol COz Kql
aoqv(r)yn r(r)v orlUri(r)v AaroupyiqG TqE soriqE oe Kqrd^Arl^o ordypol-rpo COz -
COzlOz, (9 . IxnUq 15-5), pnopo0ps U6o@ Tou rpry6vou rou Bunte vo rrdpoups
Urd r06q yrq rrlv Tror6Tnro rnE Kq0ons. E<iv 4 nop<ipsrpoE q ndpsr rnv flUR 0 16r€
f;1oupe r6Aero Kofon, sv6 6oo peyoA0repeg rrp6E o>0 unoAoyi(owor, 16oo nr6
qrs^rlE rivqr n Ko0on.

Mio oqpowrxq €worq orouE urroAoyrot o0E rofo4g €ivqr n odqBqrrxrl, ro0d4 ror
11 oeopr1nx4 oepporpooio KotonE.

Evo roo(riyro or4v onAf eorio rofoqg nou nopouor<ioqps oro E1rlpo 15€, 6iver
Trlv TTqpqKdTo o16o4 yro r4v nepirntooq rng qdtqBqlKqE rqriqE (ou6epio
sKUsrdMruorl rqg 0epp6rqroE rofoqE!):

tits Hu+ tit} L cpL(71. - Tyl = mo V cr^lTs - Tyl . (5.16)

onou me 4 nopo;r1 KquoiUou (kg/s), Tr n e€ppoKpqoiq o6po,Ts q oepporpooio
rcov rouooepiurv ror Tu rl esppoKpqoiq neppdAlowog.
Eov ro ro0orpo npo0sppqivrrqt, rTp6rra v€r rrpoorseci oro oprorep6 oK6IoE o
6poc mBcpB(TB-Tu).

Ir4v onAoforspn rrEpirrroon, X@piE npo06ppovoq q6po Kol Kquoipou,
npor0nrer yro rrlv odroBorrxrl 0eppoxpooiq Kq0onE:

_H"rR:-E:+\. (5.r7)

Kor yro rqv rr€pirnoo4 A=1 6;oupe rov eA<i;loro (er6x6) oyro xouooepiurv,
V=Vmin, onore 6;1oupe rq p6yror4 Oeurp4rxrl Oeppoxpooio xo0oqg:

nHutv =-t;--':_ . (i.18)
'tnin br
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EXiIq 15-5 Tplyurvo rou Bunte vtq f^svxo rsla6rqrqs Ka0ong (a) opxi A€rroupyias (b)
rpivovq Bunte rrou ovfl(rrotxoov os 6tdgopa ri64 Kauolp||,v

Eddl 0q rrp6r€l vq flr€q,qv4O€i 6rr ro Vn';n E€,qprdTqt qrr6 rn eeppoy6vo 60vopq pe
Ulq ouvdprnon TnE pogpRg Vrin=Ca Hu +C+, olToTr Kot To lqog Trlg Q€LopnTtKrlE
0epporpooiog Kqfonq sq,qprdTqt dpeoo ono rnv nUR rnE e€ppoy6vou 6uvdp€@g.
Evberrrrr6g npfE ytq rq Usy6erl ourd rreptfxst o nivqKqE 15€, po(i pe rrE
srTrruyxqv6u€vsE orqv npdq,rl osppoKpqoisE KqoonE ytq o[yKplo4. Aur6e ol
TslsurqisE B6pon eivor rroAt UtKp6T€p€8, qgsv6E A6yul r4E 0epp6r4ro6 nou
U€TqFFd(sTqt oro spyq(6usvo U6oo rou A6B4ro ror rurv qrroAsld)v rn6 soTicrg,
qgrrdpou A6yul rrlE qvmog€uKTnE KqoonE lr€ I>1 ytq or€p€d Kqt uvpd Kqfotpo.

i, H"

'i'.tcn'if,fr
mrvcer( tr- lr,

fX{Uq t5.6 Errrglynoq r4S fworqg rng qorspoflKilg etpuoxpqolqg Kooons

On6re 4 0epporpooio rtrlv Kouoq€piov rrpoKUrrTet pst(.op6vn p€ Bdon rnv
rrqpqKdT@ ox6on:

itylHu + cp'(Ta - Is) + c;, Ll\ - t-Ltl =
gr,, + 6".a + m" cr* v 1rl - r; . (5 19)

Evo riAAo gorv6pevo rrou rrqpqrnpsiror orrE €ori€S Kqfonc or rroAd uWnAdE
0eppoxp_qoieE (>2000 oC), eivor qur6 TrlE 6rdonoo4E Tou COz Kqt rou u6pqipou
trpog CO, O, H, ox6pr1 Kql ro)v unoAorrurv Uopi@v H2, 02 (dissociation),
ovndp<ioerE 6qAo64 ev660eppeE nou perdlvouv rn eeppoKpqoio r4g eorioE. Eror,
dvur rtov 2000 oC orrcnroUwqt rn6 rroA0rrAoKor unoAoyro;.loi.

4o



nlvqKqg 15-6 TrUeS 0€(r)p4flxng ospuoKpssfqg Kaoong os o6yKproq Uc flg
srflyuyxdv6uwsg qtnv rrp6l4 oEpuoKp|Iolsg 0q/\6you Kqoong

H.izr.tr ,{,
(u/rq)

St.btoth
Blronkolle, t|od(ql

H.ird
Erdgs

30 0s
20 000

rl0 0m

36 ffX)

| 200...1500

1000..,12m

1200...t500

1200...1600

IM
1500

m00

2000

TeAoE, Aiyo A6yro yro rrlv KrvrlnKrl r@v qwt6pdosov: O puep6E U€TqrporrnE Tou
Kquoipou Ur rov o6po oe Kquoq6pq, rrx yro Trlv €totKn rrspirnoon TnS Kquong
Tou fuedvgpqKo, sqqprdTqt o€ orluqvflK6 po0p6 on6 Tn e€pUoKpooiq ror dv(rl r(t)v
900 oC enio4g Kqt qrr6 rrlv rtrxfTrlro poRE rou q6pq ornv eorio (BA. EX4po 1S-7).
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fX{pc 15-7 Tdxor4rrs xo6o49 oe Arodv0pqKq (a) oe e!dpr4o4 qn6 rn eeppoKpasta (b)
Xp6voS Ko0o4S oc rtdpr4o4 0116 rq p6on np{ 6roperpou rou x6ixou rou xuuoipou

H e(6Art4 TqE Kq0orlE rou Ar0<iv0poxq yivsrot 6rol, tlore qpxtKd ot K6KKot rou
ugiorcrvrqt 6vo 6ro1rl,rprop6 rov uyprirv ouorqlKd)v qrr6 To Kd)K. To uypti
ouorqilKd sq,qrui(ovrqt Kqt dtqx(r)pi(ovrql evoj orn ouv6xstq o^oK^rlp6v€rqt rl
u€Tqrporni rou rdlr oe coz Kor Hz Kor r6loE u€Tqrpfrrovror rq oaprq oro rEArKd
rlpoi'6wo.
InE eorieE nou Kqiv€ KovtoTrot4pivo Argdv€poxo, q p6oq drdperpoE rtrrv K6KK@v
€ivqr nrpi Tq 10pm, oe psuoTorrornp6veE xi\iveE rrepi ro 1 cm xqr or qrrAcE €orisg
(o6pneg xri\) or x6rror prrop€i vo grdvouv ror oprerd cm 6tdp€Tpo. Erol
nporrinrouv yro runrr6g Oepporpooieg r<il4E 1300"C oe rori€E qAsop6vou
Ar0ov0poxo ;1p6vol ro0o4E x6xrou l.trptK6v deurepoA6rrrtov, oe eorieE pe
peuororrolr;p6vq xAiv4 (900oC) ypovor Kotqn( roxrou rrilqg 20 min xqi oe onA6g
eorieg (1200oC), dr<ipxereE Kqlong rdl4E pr<iE rilpoE.

Tempemft r d fohboberf tiidp, K

o

K!ffdrrdm6ser/mm
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NAPAPTHMA

>t vrElooreq Merorporqq
Merqu Ayyloodr,uaxou >uonpcrog Moro&,ry xo Sl

9uorKo pdya€oq rouBolo :uwd€ornq peroriron4q

A

QotIf I Btu = 10.55.1 J
I cal - 4.186 J
I ft-lbt = 1.35s8 J
hp/h=2.68sx10'J
Ibl= 4.44, n
Btu/h = 0.2931 W
Dtu/s = 1055.1 u'

Prcssurc

Radiation
Spccilic heat capicity
Intcrnal encrgy or cnthalpy

Tempcrature

Thermal conductivity
Thcrmal rosistancc
Velocity

Viscosity, dyn!mic

Viscosity, kincmatic

Volume

Volurnctric florv rate

Bru/(h.ft'?) = 3.I.q25 \7nr,
Btu/(h.ft' .'Ij) = 5.6?B W/(rn, .K)
ft = 0.304S m
in = 2.54 cm
milc = 1.6093 km
lb1, = 6.45161t
slug = 14.594 J'.9

lhdr/h = 0.00C126 ks/s
Ibrr/s = 0.45r6 k&/s
Itp = 745,7 1U

fi/(lly.$ : r.3ss8 w
Bt!/s = 1055.1W
Dlu/h = 0.293 W

lby/inz = 6894.8 Pa (N/m1)
lL,//ftr = 47.88 Pi (N/m')
atm = l0l,32i Pa (N/rn')
It''|SlcY (LY) = 41.860 J/m'
Btu/(lbar.'F) = 4187 J/kB/K
Btu/lb,;1 = 2326.0 J/k8
crl/g = 4184 J/ks

Densily

Heat, cncrgy, o! ivurk

folcc
IIeat flo\. ralc

llcat tlux
Heat tralsfcr coefficicnt
kngth

It{ass

Mass flow rirte

q

q/A

L

ft: = 0.0929 rn'
i]l' = ti.452 X l0-' rnl
lb,r/llr - 16.018 kg/11!
slug/fttr = 515..179 kg/rlrr

ICR) = (i)"(K)
rf r) =: lrcol + 32
Tcr') =: l"(K)- 273.151 + 32
I Btu/(h.l't." F) = 1.731W/(lr.K)
IBtu/(h.ftr.'F)] -' = t.8958 \v/(mr.K)

ftls = 6.3946 n,r,
milc/h = 0..14703 m/s
lbrr/I(ft.o = 1.438 N/(s.rnr )
cP = 0.00100 N/(s'nrr )
ft:/s = 0.09019 m'/s
tll/h = 2.581 x l0-r rn'ls
ft! = 0.02332 m.
inr = 1.6387 X l0-r m!
!,rl (U.S. liq.) = 0.00.1785 ln'
ftr/mii = 0.OOO4?2 n!/s

th

c

T

k
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Thermophysical Properties of Refrigerants

Refrigerant 22 (Chlorodifluoromethane) Prop€rties of Saturated Liquid and Saturated Vapor

19.9

Entropyt SF.itlc H.{t.rt Vllocity o{ Vi!.ositv'

^b6olut 
D€trdty, volunt( - i;;" kl/(tq.K, kJ4kr.K) , Sound. rrs !pa.s

Tfmp.. PrtstuF. k&m- T-;rt ::---:-:--::-- -::--::---:;- : :--;-::-.:r l: :-:=-,;:: _-=-:;:=,f MPr Liquld vlpor Liquld v.Po. Llquid vtpor Llquld vryor Y.pot Llquid v.po. Llquld VarDr Llq'rld Vrpor

Surf:c.

'nN/m "C

,lt0.0o
-1,o.00
_110.0{,

-l/0.01J
-110.00

0.196 r

0.29t6
0.3694
0.4386

2.57r2
2.4222
2.30r7
2.2033
2.t22A

- l70r.t

o.wt]/l6 t649.1 229.29

o.rxru23 162{.0 636,18

o.ux)74 tt98.o 2r.3rl

26.01 J35.8t
43.e4 340.24

57.W t44.15
6E.fl l{9.38
79.47 Jt{.tl

- 0.497
t.070 u5ll
t.utt 0.527
1.012 0.544
1.076 0.563

1.083 0.t84
1.085 0.t89
t.087 0rt94
r.089 0.t98
1.091 0.601
t.092 0.606

t.093 0.608
1.096 0.6 r,1

1.098 0.619
t.l0l 0.624
t.104 0.6J0

t.107 0.616

t.lt0 0.642
l. { 0.648
l.l17 0.65{
Ll2l 0.660

1.243 -
1.217 r09.i.

L2B tA31.
t.231 9&.
t_231 9J7.

r.233 890.

1.213 88r.
r.234 87t.
r.2r5 862.

t.236 8t3.
1.2t1 u1.

37.59 -150.01)
3t.70 -14000
33.84 -t30.00
32.00 -120.00
J0.17 -llo.q)
28.17 -lou.o{,
26.59 -Wu)
24.63 -$.01)
23.r0 -7o.oo
2r.39 -60.00

t9.70 -to.o0
19.37 +E.00
l9.M +6.00
18.70 -44.00
18.37 --{2.0{)
t8.r8 --4{J.80

18.0t -4{J-00
l7.72 -38.00
17.39 -36.00
17.07 -34.00
16.14 -32.U)
16.42 -30.0iJ
16.10 -2E.00
t9.11 -26.0n
- -J4.00
- -22.W

- -20.00
- -18.0{)
- -16.00
- -14.00
- -12.00

tza.
128.

t32-
r36.
tqo.

v4.
t47.
| 50.

t53.
lt6-

158.

t59.
tt9.
160.

r60.
r6{.

0.4a4 t.285
0.445 t.275
0.{t8 1.266

0.470 1.2i8
0.483 l-250

8{i. t60.
8J4. 16r.

815. t6t.
816. l6t.
807. 16l.

i97. t62.
7EE. 162.

fig t62.
110. t62.
760. 16l.

6i8. 163.

619. t63
6t0 t6l.
6t0. r6t.
62r. r6l.
6rr. r61.
602. 162.

t . t62.
t8J. 162.

i7J. 162.

i64. 16r.
551. t6t.
il{. 160.

53t. 160.

i5. 160.

fl5.
i06.
{96.
486

476.

4(6.
,156.

4J6.

4!6.

lt8.
t34.

t21.

0-

1.t93 4rt.
1.667 J89.
t.162 J6t.
1.888 JJt.
2.061 306.

2.324 !16.
2.7,18 21.t.

1-t5t ztD.

t.6.tj l7o.

r28.0
t23.1

7.63

7.89
8.0,
8.t{

E27
&{0
8.52

8.64
8.77

75r. 16l. 26{J.l
;.t.r. r6j. 254.7

7J3. l6J. t19.4

723. 163. 244.2
7f.1. 163. 239.1

-1(x).00 0.00200 l5?1.7 8.2980 902{ }589J 0t027 2{1545

-q0oo 000480 l54t.l j.654E 10095 J5J82 n5629 1.99A2

+u.uo O.OlOrt 1518.3 1.7816 lll.66 J6&7t 05197 1.9508

-io.oo o.uzoll t49t.t 0.94416 122.36 3t3.6 0.6738 1.9109

-60.00 0.03717 1443.6 0.53734 l33.ll 37&t8 01254 t.8770

-10.00 0.06449 t1t5.5 [.32405 I43.9t ]83.39 0J748 1.8480
js.oo o.olrqt A29.8 0.29469 145.08 384.35 0.784{ 1.8427

-46.00 0.07890 r424.t 0.2@49 148.25 ,85.29 0.7940 1.8376

__,9.00 0.08700 t4t8.1 0.21507 l5U.iJ 186.23 08035 t.6126

+2.0u 0.0957t 1412.6 0.22410 152.61 ,81.t7 O8130 1.827r

_10.801' 0.10132 r4t)9.t 0.2t256 153.91 381.72 0.8186 1.8249

-.{0.00 0.105r8 l{06.8 0.20t26 l5{.80 J8809 0.8224 1.E230

-18.00 0.1533 l{01.0 0.188i2 156.99 J89.01 0.8J17 1.8184

-t6.00 0.12623 t395.1 0.17306 159.19 J89.9J 03410 18140

,14.00 0.13?93 889.2 0.15927 t6l..i{' J90.EI 03t02 1.8096

-32.{ru 0.r50{t t3Ei.J 0.1{680 t6361 J91.74 0.859{ 1.8054

,30.00 0.16384 1377.3 0.13551 r6t.82 J92.61 0.8685 L8Ol3
,23.00 0.l78ft t31t.3 o.t25Z5 168.0.{ J9JtZ O.An6 1.1913

-26.00 0.19t40 136t2 0.rrt9J t'10.21 391.19 0.8866 1.7934

-2{.00 0.2096t r359.r 0.107{1 l7l.5r a9t.26 0.8955 1.7896

-r2.a0 0.2269a 1352.9 0.09970 t74.15 396.12 0.9{N4 1.7859

-20.0i, 0.21t29 13{6.8 0.09262 r77.tXJ J96.9t 0.9131 1.7822

-18.00 0.26{77 B{0.5 0.08615 179.26 397.81 0.922} Lnal
-t600 0.2E542 t314.2 0.0E02J r8r.t3 J98.64 n.%09 t.1152

-14.00 0.3072E t327.9 [.01479 r8j.8t 39946 [.9191 t.17t9
-12.00 0.33040 r32r.t 0.06979 186.09 i00.27 0.948{ r.76E6

1.245

t.247
t.249
t.252
r.251

r.257
1.260

| )63
t.266
1.269

t.291

l.loi
Lll0
LJ16

r.323
r.Jl0
r.tt7
l.l{t
t.351

1.361

1.170

1.380

r.391

1.402

0.919 1.4 rl
0.935 l.{26
0.9t2 t.{.10

0970 l.{t.i
u989 t.470

l. )9 l_{E6
l.o3o r.504
r.052 t.524
1.076 l.5,ti
1.102 1.568

234.1 11.40

2J9.r 11.48

22{l tr.56
,r9.4 .6.1

2t47 n.12

2t0.t I LEo

205.6 11.88

201.2 1r.96
t96.9 12.01

tgt.b tz.tz

|l{i t t2.20
r{t{.{ 12.28

rEr.r.s 12..t6

t16.6 12.11

tJ2.8 t2.5)

169.1

16i.4
161.9

r t8.,t
tt5.0

t5t.7
r48.5

145.4

142.1

139.3

- ll&{ 6.3r

- [1.5 6.44

- n6.5 6t8
- 115.6 6.71

- |r4.7 6.85

- l l4.l 6.93

- 3.8 6.98

- 112.9 7.1I

- || 2.0 1.24

- |ll.l 1.3]

- ||0.l 1_50

- t09.2

- t08.4
_ t07.t
- 106.6
_ t05.7

- t04.8
u.08 t0J.9
||.16 l0J.l
ff.24 102.r

n.32 r0r.3

t.231
t.239
|.2.fi,,
1.2.12

1.241

-10.00
-E.00
-6.00
-4.00
-2.00

0.01)

2-00
,i.00

6.0{l

E.00

0.J5{8? l,lt.0 0.06t20 188.18 401.07 0.9571 l.76tl
0.l8rjt9 130&5 0.06096 190.69 .t0r.85 0.9657 1.7621

0.4077t r30r.9 0.05706 19J.00 102.61 09713 l.7t9n
0.{3636 r29t.l 0.0534t 19t.32 {0J.39 0.9Er9 1.7t60

0.46646 1288.6 0.050t) t97.t'1' 40{.14 0.991t 1.7530

0.498u t23t.8 0.0{70J 200.$ .i0{.87 1.0000 1.7500

0.tjrJ{ r275.0 0.0{4r7 202.15 i0t.59 1.0085 r.7,l7l
r.t(*22 t26a.t rr4t52 2M.,12 {06.J0 1.0170 1.7443

0.60279 l26l.t 0.0J906 207.10 106.99 1.0254 l.74lt
0.6,1109 r2t.l.0 0.01676 209.,i9 407.67 l.0J3E 1.7387

l.l2t 0.667
r.r29 0.67,i
1.133 0.6E1

r.lt7 0.688
r.t4r 0.695

t.tlt 0.744
1.t77 0.75'
l.t8J 0.762
Lt89 0.772

t.t95 0.782

r.146 0.701
l.t5l 0.7t0
1.t56 0.7t8
t.t6t 0.121

t.t66 [.135

t.213 ios. t6t.
t.2t1 696. 16,.

1.28t 6E6. 163.

r.!n5 677. r6J.
t.?89 668. 16l.

lt9.
r t9.
t 58.

lt8.

100.4 8.89

99 6 9.$2
98.1 9.t4
91.9 9.26
97.0 9.18

.)6.2 9.50
95.3 9.65

94.5 9.75

9r.6 9.87

92.8 9.99

92.0 l0.lt
9l.l t0.2,
90.3 10.3t
89.5 10.47

E8.7 t0.59

87.8 10.71

87.0 10.82

86.2 10.94

85.4 11.06

84.6 ll.lE
83.8 n.3o
83.0 .42
82.2 I r.t{
81.4 1t.66
80.6 [.78
79 8 r 1.9'0

19.0 12.02

18.2 12.14

77.4 tn6
76.6 12.38

-10.0{)
-8.00
-6.00
-4.0{J

-2.00

0.00

2.00
{.00
6.01)

8.tu

10.00

12.00

l{.00
16.00

t8.00

20.00
22.0u

24.00
26.00

28.00

10.00

12.00
34.00
36.00
38.00

40-01-)

{2.00
44.00

{6.00
48.00

50.00

t5.l-[J
60.011

55.00

70.00

75.00
80.00
85.00

$.00
95.00
96.l40.00

10.00 0.68119 t2{6.9 0.03{63 2 .89 {0E.33 r.0422
12.00 0.72314 t219.7 0.0J265 2r{.ll .r0E.97 r.0506
14.00 0.76698 1232.{ 0.03079 215.7.i .i09.60 1.0590
f6.00 0.81277 1225.9 O.A29u6 219.t8 {t0.2r 1.0673
18.00 0.E6056 t2r7.6 0.u144 22r.51 4r0.E0 1.07t6

2000 09r0,il 1210.0 0.0?t9l 224.r0 ,i[.38 1.08.10 1.7228
22.00 0.96236 t202.4 0.0245t 226.59 4L9t t.U923 1.7202
2400 f.0165 I194.6 0.02319 229ll4 4t).46 l.lrXr6 r.7t77
2600 L0?28 l186.8 0.02t94 23r.60 {12.98 r.1088 l.7r
28.00 r.l3l4 78.8 0.020t 23.t.1.1 . l.i6 t.nlt t.1t26

1170.7 0.0t968 236.69 {lJ.9J r.l2t{
l162.t 0.01864 .r39.2t ,1r4.37 1.l]36
lr5{.2 0.01767 2{1.8,1 4r4.79 l.t4t9

45.7 0.0167t 244..i{ 4rt.tE r.r50l
tf37.l 0.01t89 247.06 415.54 t.r'84
rf2&{ 0.01507 249.11 4tt.a7 r.1&7 t.6973

19.5 0.0f{30 252.a1 4t6.t1 1.t749 t.6941
tll0.4 001J57 25506 {16.{4 | l8J2 | 6921
fl0l.2 0.01288 257.t1 4t6.@ t.l9lt 1.6894

109r.6 0.0t223 260. 416.87 1.1998 1.6867

0.792
0.E02

O.EIJ
0.8t5
0337

o3{9
0.862
0.875
0.889

0.90{

1.7360 t.2s2
t.1333 1.208

r.?306 r.2r 5

1.7280 t.22,
t.7254 t.230

30.00 I 1924
32.$ t.2t51
3,1.00 l.J2lt
36.00 |.3898
38.00 |..1606

tu.oo |.'].il
12.00 t.6t0l
s.00 r.6892
{0.00 1.7709
48.00 1.855t

156. 136.3

t56.

lt4.
lt3.

t53.
| 50.

t4&
t45.
t42.

l.7t0l
t.1I15
1.70t0
t.7024
t.699D

1.238

t.246
t.254
t.263
1.212

t.282
t.292
L302
l.l ll
t.125

t.llE
1.35r
1.36t
1.380

1.396

t000 1.9{31 1082.1 0.01161 253.27 4r1.oa
5i.00 ?.1791 1057.r 0.01020 2j0.,t 417.24
60.00 2.4?74 t030.t 0.ur89t zii.i6 4ti.t4
6i.00 ,1.7008 l{xr.8 0.0{J784 285.06 4r6.6t
70.00 2.9967 970.4 0.0068.t )92.9A 4t5.69

1.208r r.6840
1.2291 t.6768
r.2t0t r.6692
r.27r8 r.66r0
1.2940 r.6'|8

t.4t4 t.tlg
t.464 t.2tD
r.t28 r.307
l.6l I 1.415

1.726 1.609

1.896 1.862

2.t16 2.268
2,.725 

'.O49{.186 t.o4l

7500 J.Jr08 9Jj.j 00059{ J0l.l8 {la.u9 t 3169 t04tJ
&uil J.5tzr E9s.E 0.0(r I Jt0.l0 {lt.6r, LJ4IJ r6287
85.00 4.0368 8.{5.1 0.004J3 32]d.a5 4a1.72 r.3680 1.6128
90.u 4.{1t6 n7s u.&3t5 331.98 .{Or.JJ t.3998 r.5907

1!tu q,s8zo 66t.{ 0.0{rrM J488b J8740 r.4441 1.5{9t

- 96 14( ,t 9900 52J.E 0.0{I9l J66.i9 J60 5q t.4cts t.49t8.,.,p..rG;;;Gris:;o-;;
b = normalboiling point
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A.N,E. . TMHMA MHXANOAOTON
ENEPTEIAKOE TOMEA'
EPTAETHPIO EOAPMO:MENH: EEPMOAYNAMIKHE

" 
r, 

" 
o f\ff^n fl:; 

"!;lf,f 
]fl oyz t o N

Tpir1 28.1.1992, upa 13:00
AtapKeE e€iroong 3:00 6pee

l--_^^ O ou;Jnreor4q, yroq ryurrrxflq Urlyovnq Ue oppr,rvio, oupnr6(er orpo oppovioq, on6 rouq
-25"C Kor x=0.95, Udxpt ro 12.S bar, pe roewponrxo Boguo onodoonq 0.95.
o oupneopdvoq or;r6q gexo(eror oe avq oupruxvor4, 6nou oupnur<vrivsTor ewetrdq Kor n
uvpn n^6ov oUuovio unovoxerqt orouq +15oC. Maoo qr6 ptq orpoyyo^tofllq goiBi6o;
o64yeiror ro uypo orov eforprornpq, onou orponoreiror oTouq -25oc-o oTpoq ovoppogoror
xor noh ono ro oupnreorrl. M'ourq rrlv puxrxr; ororoEn eq npdner vo ndpayowir edo kg
novoq rnv 6po ond vepo oeppoxpooiqq +2OoC (naptgoMowoq)

El6tKn eepuoxu,p4rrx6r4ro v8po0 cp=4.186 kJ/kg.K, ev€q^nio rn[4q noyou r=Agg kJ/kg.

. No napdoraeei q 
'tepyooia 

oe dnypappo T-s. nooo eivot ro nepgxop^Vo ot
ary6 rnE appuviog oro ri)oE rou orpoyyahopoI: (2 pov.)* looq eivat n VtuKnKi EXug Kdt non 4 po4 palag ne appuvioE pioa ono 14
6nru€n; (1 1tov.)* noon eap4ornra anodi1€rdt oro vep6 ty0{4E oro oupnuxvur4, xot noo7 eivar q
toy0E rou n^eKrponvnrnpo rou oulJnaorq, qv )qg€ei unoy4 1t4yavx6g'polyog
dn66oonE rcu ou\neorn gO%; (l Ltov.)- nobEo e€spyeaKoq- BoepoE ano6oo4g rr,E eyxoraoroo4g xot noEEor onb)eoE
e{ipyeng oro em pipoug rUnpard; (t pov.)

2- Mro drorqEn oruooTpoBilo-u,renoupyei pe oruo r5o bar Kor soooc Kor qnoppinrel
orud oro ouunuKvorn oe nieo4 0.25 bar. H 6iqroEn lerroupyei Us Boon rov getrrrururivo
KUKIo Clausius-Rankine Us 6Uo rouppnjveq xot pio ev6to;reo4 unepgdppovo4 oTouq sotioC,
6rov grover o oTtloq Tnv optoKR xoirn0l4-fi=t), e(epyopevoq onO rnv rouppnivo'uq,n^nq
nreonq.
Nq eeopneei orr or exrovdoarq orrq 60o rouppniveq eivol roewponlxds (n.r= 1), 6n0Jq Kqt noupnieo4 rou oupnuxvriporoq qno rnv owliq (n^.,= t).
O tr6p4roq trerroupyei pa nerpdtroro, eeppoyOvoutduvoHnq Hu=1O,O0O kcal/kg
Oeppoxpooio flaptpol owoq 2OoC.

- Nq yivet napaorao4 qE 5npyooiaE oe \nypaltltaro T,s xot h,s. n6oo
yptgxopelo vepou Eyet o arUoe xoru r1v eioo,o oro oupnuxvurl; (2.s pov.)t n9!6e o e€epyenKoe BaepoEan66oone rnE eyKdrqoraoiE ro, no,iE'r-of,i)r,rq
{9oVe,aE ora En pipouE ruiparu; 1t.b 1t6v.)* lloon BeAriuo4 orov e{epyenKo Bdelto cin66oo4g iyoupe oe oy6o4 pe pE an\n
eyKafooruon nou Aetroupyei 1te rov ouv404 x0xAo ctausius-Ra;kin;'k;piEbn^.
evdnpeo4 unepe1ppavon); (t ltov.)

Oo egoppoorei ouyxprrrxrl poepofoyrpq: O@



NANENI:THMIO EE''AAIA:
:XOAH ENI:THMQN NAPATOTH:
TMHMA MHXANONOTQN MHX. BIOMHXANIAE
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" 

offfio'1, Fi {flf#l oyz r o N

Ilapooxeu4 31.1.1992, 6pd 09:00
Aopxen t€ircone 2:00 6pee

Ie pro ouv6uoopdvn drepvooio orpo0 vepo0 - oryoU o;rpr,rvioq, o64yeiror orrlv rouppnivo
oTUo0 vspou un6peeppoq oTU6q 150 bar xqr 500oC, o onoioq exrovoveror pdxpt ro 10 bar
pe r1.r=0.82

O oqoq nou e{Epyeror ono r4v Touppnivo orpou vepo0, ono6i6er €eppor4ro p6our evoq
evoltroxr4 €epp6rqroq, oe uypR opptrvio nironq .15 bar, Tnv onoio eepuoivst orn
0eppor<p^ooio Bpoopou, r4v orponorei, xor or4 ouvdyaro unepesppoiver rov orp6 Tnq Uexpl
Touc 140"C.
O oiqqg r4q o;rpovio-q eKTovurveror or4 ouvdyero oe pro rouppnivo ;r6ypr ro 5 bar ;re
n"r19.L0 xor or4 ouvixero oupnuxvtiverot ewekiq oe dvo qruKTn pe vep6 geppoxpooioq
neprBol owoq (0"c). >rn ouvdyero,4 uypr] opporvio oupnri(eror udxpr io 15.bar ono rqv
owlio oupnurvtiporoq rnq op;rurvioq.
frqv d[o6o Tou qno rov EVoI oKTn, o orpoq vepou 6yer oupnuKvu,eei ewekiq (x=O).

or 6uo rouppniveq po(i ono6i6ouv ouvohKo royO 400 MW. or 600 owlieq ouunuKvduoroq
vo eeopneei o oupnta4ouv toewporrKo (n.u= t1, yro on.\onoi4o4

. Nd napaora9oiv ot 6opyaoieq oru 6io epyo(oltevo pEoo oe 1nypaltltoro T-s.
(2 pov.)

'+ Nd nqpaorueei o KuK^og rqE altpuviaE oro 6toypapln log p _ h nou
anorJvdnferdt. (l 1tov.)- nde xaraviperot 4 toyiE ruv 4OO MW ortg rouplJnivse orlJou vepou xat arpoI
appuviag; (1 uov.)t lloto eeupnnKo Bo?po ano,oone ixet q 6nraEn; (vo Ang,ouv un6Vn Kot o,
xoravo)titoeq ruv 60o avrAtbv oupnuKvdporog) (l pov.)* noEE ot napoyfg pa(oE xat 6yKou ruv 6u6 p;ouv onv i|o6o ruv
aeptoorpopAuv; (l 1tov.). flot6,g nopoxie oyKou €a ani66av ot rouppniveE, eAv n oupnuKvuon yMorov oE
o]aeepi nieon oupnuKvurn 0.04 bat; (l Ltov.)* lloto.E o e{ep.yenxoE Bo9qo9 ano\oorlE r4E 6nra{4g, Kdt noEE or ent pipoug
anuAeoq e{ipyenE .ora 5ygopo r1tjp9roi @o deipaeei art o aryoitit;nroE,
lgqUgivercyt9 nerpi^ap, eeploy,vou 6uvo1t4E Hr= iO,Ooo kcat/kg).' (z Uoi.) 

'
- Ng 

_yiver rc 5nypoltpa T-s rou woA)oxr1, xoi va-noiooro1olv enovii ot' oittil","E
e{;pyeng. (1 pov.)



NANENI:THMIO EE'EMIA:
EXOAH ENI'THMON NAPATQTHE
TMHMA MHXANOAOTQN MHX. BIOMHXANIA:

E€erdoeC yta Kororc€n nruxtouxuv orc n.e.
M&nw: EEPMOAYNAMIKH,<AEAPON OYZION

ndpdoKeun 4.12.1992, 6pa 14:00
Anpxen t{iroo4E 2:00

flopoxoro neptvpogerot n^tretToupvio Utoq 6rorofrlq orpooTpopilou:
Nepo Seppoxpooioq 45.8 "C oupnri(cror Udxpt rnv KpiolUn nieon, orUonoteiTot Kot o or!6q
rou unepeepUoiveror p6ypr rouq 400"C.
O orpoq nou npoxunrer orpoyyotri4erot oro 1OO bar xor or4 ouvdxeto unepeepuoiveTot Kql
nolr oTouq 400"C, onore obnysirot oro TUnUo uvntrnq nieonq r4q rouppnivoq. Exei
ugiorqrot exrovtoon !6xpl To 15 bar, pe loswponrro BogU6 onoEoonq O.g2 .

:Tn ouvexero o oruoq ugiororor oKoUn Uto unepedppovon oroug 400oC Kot Uero
eKTovoverot oro rpilyo Xopnlnq nieo4q r4g roupynivoq, pe roewponrxo Bo6po ono6oonq
O.72. An6 rqv 6fo6o r4q rouppnivoq, o orp6q erodpyeror oro oupnuKvorR, onou
ouunuKvdveTot Ewskiq oe nioon 0.1 bar.

* No yiver oy4porrro 6roypoplro trstroupyioq Tnq EvKorooroonq (O.S Uov).* No nopooTqeei n brepyooio oe btoypouuo T-s, ye rrq rrpiq Tov UerqBlnrdv p,T,s,h,u
oro optoKo onpeio (3 Uov).* noon espuornro npoo6i6eror oe Koee kg oTtlou oro ldBnTo xor roug 60o
unepgepuownpeg; (1 pov)

'+ noon eepHornro crnoppinreTot oro oupnuxvorrl (0.5 pov).* floroq. eivot o SspptKoq Kot notoq o efepyeroroq Boguoq on66oonq rnq
eyxorooroo4q; (1 pov)

'' l-looo enr nl6ov 6pyo 0o pnopouoe vo xeponeei ov owrKoToorqeei o oTpoyyolroudq
ono r4v xpiorpq nieo4 paxpt To 100 bar, ono eKTdvoon Ue KoroMnln iouppnivo ;re
\1=0.72, Kor orn ouvdxero unepodppovon orouq 4OOoC. (1 Uov)- !o9S or onotrereq, eEipveroq oro Enrpdpouq rpilgroro; (nopoorcio4 oro broypoppo
T-s). (2 pov)

* 
ltg'o eivot n nprir4 nopondpo petrrioo4 nou 6o nporeivoTo vtq rnv noponqvu)
6roro[4; (1 pov)



A.N.E..TMHMA MHXANOAOTON MHXANIKON / EPTA:THPIO EOAPMO>MENH: OEPMOAYNAMIKH:
Fponr4 6orrpooio or4 oEPMOAYNAIIIKH KAoAPON OY:ION
Teroprn 1.9.1992, dropxero e[droo4q 3:30 dpeq

1. ME rn 6sr4n quwiou - o/rNoq @puonlToq rou oxrllr(Iloq, mbrixaor n rouroxpovn xo/oncinon Tov

eapprKdv olovt<iw Evoq Knpiou ypog€ru)/, xot r,-v qrurlxriv cntoyxtiv lioq evKcnooroonq onoenKsuorlq novou. H

esg.roKpooio nq eyKqrooroonq oroqKeuorK novorJ Oj) xcl n oeppoxpooio rou eanrepxon rou rnflo: Vporpsiov
(fr), uncryopeuwrcr cn6 ro op6rooljo Ko ei\(I orc€ryd4. Ia Uoupn Kqrooroon )eroupvroq, n oepUoppon olo ro
neprpol'lcrv npoq ro EoLrT€prKo rnq svKqToorcronq cnooilxeuoqg noyor liwror crno rr1 oydo4:

Qr=CtVo-T)
Kc[ ofiioTorxo n espuoppon oru)€r;Jv on6 To eoujrepK6 TorJ Kflpiou npoq ro neprB(l}}ou

4=C"(Tr-Td
6ncu Tn n eEppoKpooiq negBo.uovroq,, xor C'', C" yvr^urd4 oTc€ep€q (eoglonepqTornreq).
To o0or4po pyeicxJ - o/rlioq eegJoTnroq Oeorpeiicl- or lurcr:p$ onoTp€nrq, ror eupioraor oe eepyrq €nqgn He
To neprBdilo/, cn6 ro oncio ddyurcn q €epp@1 O".
(r) No npoo6o5riocrs rnv oflqnoupwn rop W odv ourroprrprl rw Tn, T', F2, C1, Cr.
0 Ao|lBcnrcrrqq uflc\n ro ysyo/oq 6n n eepuoxpooio negBdilon{ Tn pn-opei vdperoBdrrerq| nuspnoo KC!

T9ry1ry9Ir *1la"9T!11Y_otc€epeq'vrnpoodopfoeremBilrurn-@Pt(pooioneprBdrlonoqTo,op,n*
EldxorofloEi ITIV qnofooua/rl |oxrj w.
{D No Eery€ei 6Tt n Bd\norn K<rroqToon nou nepvpognKa nopcn<n .,), orrororypr Env et6lKn nepifiTuJon onou ro
ol.oqpo qrupiou - wrliog Oep1lornroq 6w arc)Uooga eapprrpo pe ro rnppo,Uoru (Q=0).
04 noloq silu o pr,€pog nopopy4q anponioq S^"," rou oL,volKoi ouorRpqrog, no: oupneplol.rpora rr1 6ror{r}
quyeicru - wrNoq ge4nr4rog 1p r'ipro ro.. riJ tay4aka.',E;n- "ltrt{ K(r:rtr rrAxr":;
M No 6ery€ei or q6{opr[n rq xorpxtw our,Slxtiv (l-j, q crronou;ra4 royuq W eivor aLedr,Jq ovdovn rou fl,qrot
nopqvu\nq svrpofl ioQ sgen.

2. Wa dovtxo o6pto dupaiya cnd dvo psvdo 6opio n6oa^rq rou onciou n nieon darn@iTot orc€spn
(rpor@ninnoq ro pe oupnreor4), orbTs ro qapo oro eoorepxo rou doyeiou zupioxeror orqv xorooroon po: uo, To
xcl roytnrlro oeflou wo=o. H onn ooQuyqq eiltor 6qrgp4rivn oe drro rbovrxo oxebnoparo ouyxlivw orpapuoro ;a
rahxq 6lcrqr4 Au, fio(,, eivrl ror 11 orerdnepq 6rcropr), xo obqVei oe .1,c X;rpo )gllr|}orapnq nieo4q p".
0 Me aloppoVn rou 1ou O.A. Kor Oa,Jg;Moq o/norp€rrR o6r@nKn err6vuo4 rou oepiou or4v 6nr1 firoquyrlq,
w unoloyioere rrlv roKnnro w" on o n nspn 6uropn.
(i) No 6er1€a or n porl fdoq nou nepvo on6 nv orn borpuyrt Eiiwror cno rn ox;on:

u=,qV

onou

v=

(D rn noo (t(p'iolpo) )ovo neoaw p/po, peyrorono€iTor n pon p<oq pdro crnO To oKpoeuoro; No 6er1€ei orr r6re
11 roXtrrpo or4 oTst,rinepn 6mop4 Eidaor inro 14 oyErq:

w" = n&p"u"
(rv) E\tl]| 6tl,ttllo/ w neoa I nieo4 p" orn ctTer,dneprl DKnoprl xon^r crro r4v rrpn nou o/Ttorotx€i orw xpiorpo loyo
nEpa^r\4 {nynore.

K

r-1

2 r+1

12y; - 12y;

faciliiy ql r l



NANENETHMIO EEE A/\IA:
TMHMA MHXANOAOTON MM(ANIKON BTOMHXANIA:

l-ponrrl Aoxrl.rooio orrl
EEPMOAYNAIIIKH KAEAPON OY>ION

B6loq, ADUTdpo 31.1.1994, 6po 10:00-13:00

1- Mro 6roro{11 oeptoorpopilou onoppirnel Kouoclapto poflq po(oq rir=tO6 fg/n,
gopuoKpooioq Tn;=533"" Kot nieonq po1=1 bar. l-ro vo ou{4oei o ouvo,\rxoq erputKoq
pouuoq onoooonq rnq evKorooToonq, n?oreivercfi vo Xpnotponorngo0v ro xouooepro yro
vo ncrpoy8t orp6 0ro )t6B4ro utog evKoTooTqonq oruoorpoBrtrou ue Boon Tov K0KIo Rankine.
To xouooiplo stodpxowot fio Adlnro pe geppoxpooio T.,,-533oK, xor efipXowor pe
9eppoKpooio 

-Too. :To ldBnro (KUKAopo vepo0 - orpoUl, eYbepyeror oupnreopivo vepo
nreonq p (Korooioon 1), To onoio oeppoiveror p6ypr r4v owiorotxn gEpUoKpooio Bpoouou,qruonoreiTot, xor o orpoq unepgeppoiveror oe oeppoxpooio T"o (xorooroon 2). H e,\oyror4
egtxrn 6tqeopo geppoKpooioq pero{0 rurv 6uo pdor,rv (orpo0 i"oi xouooepiouj oro ,\d!r1ro,
eivot AT.,n = 1g 14.

(t).. zyednore npooewoflKd rc esppoKpooraKo npogil ruv 60o ltiouv oro Ailnrc.ai) Ilotq eivat 4 porl e{ipyenE rou Kauodepiou: Na eeupnlEi ro xouoaipro t1ovtxo
d^?pb q= ! kJ/kgK), Kd elpuoKpdota nepfla))ovroe tf C.qil. _l1oro eivor 4 ltdytor4 toxug nou eo pnopouoZ vo KEp\neei pe r4v naponavu
6t.a.ra{4 ono ro xouoaEpto, eau., onuq, npoaioq1penKe, 6ev lnopei io onopuyeei lttoelqxlorn dngopo gepltoxpaoniv orcv evo^ qKrn 667nro) AT^,^= 19 11.(.v) Na oye5norei oxapiE1pa rnE 6nro{4E, xoeuq, xat ra'Ei'hypoltltoro T-s Kot h_s.(v) . Na unoAovioere rrTv rcy1 nou ndpdyet i adra€h arpoorpogiAou, eav q nieo4 rou
or1to0 eivat 3.4 bar. No 

. .unoeio,rc EewpoflKn exr6vuo4 xot oupniwq (orov
orlJoorpo9r\o Kq rnv av io vepou owioro,ryq. O oultnuxvurr1E tyOyerat Ue vepo
eeppoKpdoide neptpa)AovroE, xot q 6ngopo 0epltoxpaoioE oro ou[nuxiurn eiiat t i{c.Awoiors r1v oyu nou KdrovaAuvet q ow)io vepol.'

2- fro npoElnpro quro eo ouyKptgo0v 6uo Uaoo UeroQopoq: ro no64troro ror rounspoorKo A€ogopsio. Evoq nodnlornq xrvo0pavog pe royoiarir 30 kmlh, (ouvotrrx4qwioroon rou odpo 15 N), xorovokivar ro roo60vouo fO'g VIuKo<nq ovo Xm. :rov
::|.9gi,lg "gv"vro;ro, 

ro.pr4yovrxo epyo nopovo^Tor pe o{ei6cr?n yrux6lrtq (C^H,,OJ. H

:'^o:11_t!,t!ytlo 
r4g ytruxo(qq oe neprBoMov 25oC eivor io4 pe e=15.6 MjTi<gl i6rdrrrv

noon^ooro' To oLiuo onoppinrer gsppornro pe rnv egibpr.roq xor e{orproq roulopurro oro
!::lf_Try nou d4proupyeiror y0pr,r ono ro or.r1.ro. Eror 6ror4peiior'n erpuo*ploio,o,
oljuoroq orouq 37"C.

Evo gopr,p6vo unepoo'K6 le,gopaio l2O entporov, Ktvoupevo ;le royur4ro 30km/h, qwruerLrni(er ouvolx4 6uvop4 owioioonq Tou oipo napi ro z.i tn, xor xoiovoltiver
::8I::.9_.tlg-nerpe,\oiou,.diesel/km. H er6rxn e{epVero rou nerpa^oiou (os ncprgol ov."? 

", "X:1:1!:-e = 44 MJ/kg.(Koro npoo_dyyro4 ion ps rnv Kortirepq eeppovovo buvoUd.(!.. r toon Eeepyeta Karavd^uvet o no5nAornE ava 5nvuoltevo km;(lj)., l1otoq,o0_eppx6gxat e{epyenxoEBoepotonO\oonErou no\nAarnordso km/h;(!. lloooE tdpuraq e{aryi(ergt ono io 61bp6 rou no64iar4 avo im o* xireiiq, tte30 km/h oe pn ouvveqnopiv4 ltEpa; No unoregei ort n yAuKo<n ixst dpeAnria evrponia,
Kdt^ n evrponia nou napayerot ano_ ne p4 ovnorp'enror1reE' rui Aeiroupyriv rou
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Symbole fiir Schaltpl5ne von Wirmokraftanhgon

BenennrJng Symbol

Dampt

Olhattiger Dampf

Kreislaufwasser

Olhaltiges Wasser

Rohwasser

Schlammwasser. Schmutzwasser

Losungen, Chemikaiien

0l

FlUssigmetatl

Luft

Brennbare Gase

-
Nicht brennbare Gase

Feste Brennstoffe

Absperrarmatur,
allgemein X
Absperarmatur
mit Sicherheitsf unktion X
RUckschlagarmatur,
allgemein N
Absperrventil D<
Rirckschlagventil X
KugelrUckschlagventil >{
Kugelschwimmerventil >4'
Druck'-riadervontil

Dampfu,. iJrmventil rrh-1

Abspenschieber ><
Durchgangshahn D<
Absperrktappe E}
Rfickschtagklappe S}
Abspenarmatur
mit Handantrieb *
Absperrarmatur
mit Motorantrieb &

Benennung Symbol

Brennbare Abtalle

Sonstige Stotfe

Steuedeitung
Signalleitung

Fohrleitung mit
Heizung o. Ktlhlung

Bohrleitung mit
Dampf beheizt -.---t*.-
Rohrleitung
elektrisch beheia - {.1.- -

Wermedammung (lsotierung) E
Kreuzung zweier Leitungen
ohne Verbindungsstelle -t- -l-
Kreuzung zweier Leitungen
mat Verbindungsstelle -T -T-

Abzweigstelle l_
Trichter Y
Reduzierstuck <
Ausputf f
Absperrarmatur
mit Magnetantrieb &
Absperrarmatur
mit Antrieb durch Fluide &
Absperrarmatur
mit Kolbenantrieb &
Absperrarmatur
mit Membranantrieb

+
><

Sicherheitsventil,
gewichtsbelastet fr
Sicherheitsventil,
federbelastet &
Absperarmatur,
geschlossen X
AbspenaImatur,
geofinet X
Schalldampfer m
Blindscheibe ?
Umsteckscheibr

Oruckprobenverschlub t
D<I

Orosselscheibe I
Berstscheibe )
Kondensatableiter o



bymDol

tlammustausdpr
mit ltouang der Stoffiosse.
Durch d6n g€zacK€n Linienzug flie8t
der wermeaufnshmendo Stotf .- a
Warmoaustauscher.
rauchgasbeheizt 7
Speisewasservorwiirmer, beheizt
durch kondensieronden DamDf . {qr
Enthitzer E
Kondensatkrihlet E
Warmeaustauscher
ohne Kreuzung der Stofffli.isse.
uurcn Oen gezacKen Linienzuo flieBt
der warmeauf nehmende Stoft.

E
Luttvorwarmer,
rauchgasbeheizt

,-J-IE
Wasserdampf kondensator tr-
Kondensator
mit Lufikijhtung IE
Wermeaustauscher
clurch Mischen der Stotfe fl
DamptkUhlar
mit Wassereinspritzuno

Mischvorwarmer - Entgaser

il
.-ql
E-l

Dampfezeuger
ohne Uberhitzer A
Stetigfdrderer
allgemein bl
Zuteil€r for feste Brennstoffe @
Kupplung, allgemein

t:
Hydraulische Kupplung

Getriebe, allgemein

'j--'
AbscheidEr, allgemein u
Elektrostatischer Abscheider

Fliehkraftabscheider tq
Enlspanner !

{

)
Sieb, Siebapparat I

J
Grobrechen

Feinrechen..---
Filterapparat, altg6m€in

t t

E
l-uftfilter, Gasfiher

Fl0ssigkeitsfiner
0
E

B€n€nnung St/fr6ol

Dampferzeug€r,
el€ktisch b€h€ia d
Dampfumformer a
Dampfezeuger
mit UborhiEer -
Dampferzeuger mit rauchgas-
beheiztem ZwischenUberhitrer fi'
Dampterzeuger,
gasgefeuert 6
Dampfezeuger,
olgefeuert e
Dampfezeuger,
kohlenstaubgefeuert e
Dampferzeuger, kohlenstaubqeteuen
mit fliissigem Schtackeabzug-

3-,
F

Dampfezeuger
mit Rostfeuerung 3-,aJ
Dampferzeuger,
mrillgefeuert A
Gaserzeugungsanlage o
Brennkammer E
Wermeverbraucher 6
Warmeverbraucher
mit H€izflache @
Becken, allgemein 1_I
Rrihrer, allgemein

I-l.J
Anlage zur chemischen Behandluno
von Betriebswasser, allqemein-----
Wasserautbereitungsbehafter

0
U

Dosiereinrichtung \ 9I9

Kohlturm, allgemein A
Na8kiihlturm
mit natiirlichem Zug A
NaBkiihlturm
mit saugendem Ulfter fl
NaBkiihlturm
mit drtickendem Uifter 6
Trockonkaihlturm
mit natiirlichem Zuo A
Trockenk0hlturm
mit saugendam L0tter A

€-
Trockenkuhfturm
mit driickondem Uifter A
Na8-Trockenkiihlturm
mit natfirlich€rn Zug A



Benennung Symbol

Behelter, allgemein U
Behelter mit Rieselentoasuno.
z.B. Speisewasserbehltter - +t-r-'t
Behalter mit Rieselentgasung und
unterer Oamof einf rih runo &
Gefallespeicher J\
Antriebsmaschine
mit Expansion des Arbeitsstotfes

4.!
Dampfturbine F

l
Dampfturbine
mrt Anzapfung (ungeregelt)

Ll|
Damptturbine
mit geregetter Entnahme

h,aIHF]Ji
Gasturbine l
Antriebsmaschine mit Hubkolben IFF.\.1

Kolbendampfmaschine I+
Dieselmotor, Ottomotor

1-
Elektromotor

Wechselstrommotor

(Ml

Qo
Gleichstrommotor rnY
Dampf krihler mit Wassereinspritzung
und- Temperaturregelung zur Ezielurig
erner konstanten Oampitemperatur

-

Wirkungshinweis t0r
Druckminderventil, Ofi net bei
srnkendem Druck in Leitunq b.

Wirkungshinweis ti.ir Druckminder-
ventil mit Dampfkiihler, Otfnet bei
srnkendem Druck in Leitung b. Offnet
aoerunabhengig hiervon. wenn der
urucK In Lettung a einen bestimmlen
wert Liberschredet_
Das Wassereinspritzventil reaett
selbsttatig die Dar.rpftempeitur
nrnter dem Kril' ! l

l-f-."-I;
-t_
lv

Generator, al,gemein
\:-i

Gleichstrom-Generato( a gem€in \z
Drehstrom-Generato( allgemein

Motor, allgemein

Gleichstrom-Motor, allgemein {Ml\\=/
Drehstrom-Motor, allgemein m\\:./
Synchronmotor

-

Motor mit zweiskangigem Schleif ring_
laute( Standerwicklung In Starnscha]tung

@(D(a

-@

Benannung Symbol

Stromerzeuger, umlautend @
Flussigkeitspumpe, allgemein O
Kreiselpumpe O
Hubkolbenpumpe o
Strahlf lUssigkeitspumpe, z.B. Eiektor @
Verdichter, Ventilatoren, Geblase o
Lauf schaufel-Verstelleinrichtung fr
Leitschaufel-Verstelleinrichtuno

Zerkleinerungsmaschine, allgemein w
Brecher EY
Mrihle, allgemein w
Schlagermtihte, Schlagradmrjhle w
Kugelmrihle w
Rohrmuhle @
Waizenmrihte | @
Motor mit Katigtaufer,
standerwicklung in Sternschaltung =6\a:/
Motor mit Kafiglaufer
und Anlaufkondensator .c7D\1r,i
Orosselspule \

a/

Transtormator
mit 2 getrennten Wicklungen E

Transformator
mit 3 getrennten Wicklungen @
Spartransformator d
Drosselspule stetig verstellbar al

./.)
Tran sformator stufig verstellbar g
Einschattgtied, SchlieBer t
Ausschaltgtied, Offner

Umschattglied, Wechsler \{
Trennstelle

Stromwandler mit 1 Kern +-
Stromwandler mit 2 Kemen )'r

)F
Spannungswandlor 6



- :Yr.i-: i:' !!*t!'*

FeuchtemessLng

Druckmessi.:::

, pH-Wed l',le3sJng

Benennung

Hauptimpuis. affnet bei
Abnahme der Begelgro8e

Grenzrmputs. off net beim
Erreichen oes Jnteren Grenzwertes

Symbol Benennung

I

-^-13^-

MeBgerat

Symbol

A
v

Schrifttutl]

i{iLndbuchrcih. Encrgic. herausgrj!cbe !on proi. Dr Thonns Botrlr. Band 6r Fossrl behetzte
Dxntp*rxfl\r'erkc. Technischcr Vcrtrir. Resch,\'erlag. TUV Rheinland 1986.
DIN :181t \\'arnrekrafranlagcn. I9?9

Symbol

- FormA I Form B

Hauptrmpuis. Cfinet bei I

Zunahme cer qegetgrolle Grenzimpuls, schlieBt beim Er-
rerchen des oberen Grenzwertes

Grenzimpuls, schlieBt beim Er-
rerchen des unteren Grenzwertes

Grenzimours. cffnet beim
Erreicl.en oes oDeren Grenzwertes Ablaufregelung

zur KonStanthaltung des
Wasserstandes




