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HE R SCBR A F

M2 15T NBEHBRETMITERN, EXEEATHEEREED RS, ARFRIRTEETIHHEHSY
BE. LWEAFE “s” R, Msn suMls D AIREFTIRIRGE., ZAMBMZRNEE, XEEHLTE
H2 16 REIREE - BT-S)EMBBH-SEER, SIEREREDEHEEFREA.

T-SEFEATHEZLBESTRILEKEZRANEN, BEEHRNEESLS— M RENGT. AR
27 RMER AT-SE, BMNTNBIERAREHIH—PEER, FHHREHERZFM TERNEM.

5 2.16.1
FZRMEFIH10 bar a, FEH0.9, BiLHEESES 46 bar a, WK LTHRER K, BHITERE
ORI, BEMEBRA kJ/(kg * C)o

EFMZEEFKR, 10baraEH N F %SRS,

ANIKAIELHE (sr) = 2.1389
FIBMZEREK LN (sis) = 4.4471
EHOEHET, FEH0.9:
SERRA9ZEALLIE = 0.9 x 4.4471
= 4.0024
BEOZERMEEE = 2.1389 + 4.0024
WO = 6.1413

BATHRAEKSREFMINATHRERR, 2R VEREHIE, AFEEETATL, BEIBEERNE
H—HE #56.1413 kJ/(kg * K)o
HOES146 bara, HZEARER:

TRFIKAIELSE (s) = 1.9316
FIBFIZERFE KL (o) = 4.8285
FEZH P BE—EREHN 6.1413 kJ/(kg * K):

TERNERITEENELS = 6.1413-1.9316

= 4.2097
E It .
S 4.2097
4.8285
FE = 0.8718
AFIZIRRE—1NEEERE, MMETOTEHBIEH DZANTE, #MmitEREANLEE (kJ/

kg)
ANOESH10 bara, MEARFRFPEBH.
TBRIZKEIRIEESS (hr) = 762.9
FIEMZAESHNELLLE (hy) = 2014.83

ATF#HOFEH09
SFRAIFEL LS = 0.9 x 2014.83
= 1813.35
HOFRMLLE = 7629 + 1813.35
HOEKRMELE = 2576.25
Y OE 46 bar a, EEMZEEFR:
TBFIKREIELSS () = 670.74
FrEMZESNZELLLE (hg) = 2085.98

BTYHH0FEH0.8718:

SIPREVZRALES = 0.8718 x 2085.98
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= 1818.56
HAZESEAtES = 670.74 + 1818.56
HAZS 2L = 2489.30
R INE HE R BB ELLIS T, 2576.25%]2489.30 kJ/kgB) TF% 786.95 kd/kgo

XE ERFRMERRIE ( %’ﬁ%% k) RIEEFEN. BEA2.167 %, RRELBIENEREEM, 3
REtHAERIE N, MTREEBRTIEN, RULFTRBRSIRERN AR &,

T
(°c)

2.1389 21389 + 4.0024 = 6.1413 21389 + 4.4471 = 6.586

10 bar a N
180°C 1.9316\/@70.9%# 1 \/ 316 + 4.8285 = 6.76

6 bar a /‘_

199°C 19316 + 4.2097 = 6.1413 :

: 0.8718FfF —=

1 A

»

413 S(kd/(kg-"C))
&2.16.1 1§'J2.16.1E’\]T—SE
H— B RERTNEE
HHEFANDEFHARXIE? ME T ENEREITERINEE, #mitERZRETEERE
M I R B o
HREFREZF IR, SINEEANEER, T URTARR2.16.1:

AEE (F) = ;n;J AT2.16.1
A
E = #8 (kJ);
m = FRERE (kg);
u = REEE (Mm/s);
g = ENHEE (9.80665 m/s?);
J = EHANYEE (101.972 mkg/kJ),
HER2.16 1L AFH2.16.2:
2 Egd
e—— AT2.16.2
WFETRMNESR, FAARK2.16.2
u? =2 kgJ
=2 x E x 9.80665 x 101.972
uz = 2000 x E
= /2000 x VE
u = 44.72JE

MTA® SN IR E, BAX 2163

u = 44.72 Jh \$02.16.3

L\\
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A
h = #EERTRD 8 kd/kg
BT EEHSRREPNRERDE, METEHZANEE, THEATEMNZERZITIRH R RS R

EEE&RELNEEE, B RUTEEM S ERIBERGHRNMTNTRAER, SRIIEFERER
ERAN. B, SERNNBRLAER, AAEEETHTNHEHBLRITN&ERE, KH2.16.2
F12.16.3,

5] 2.16.2
BREZEARTRMFI2.16.1—4, BEEFRATRILERA1cm?, MITEIZ TR TERANRSRE,
TiHZERE 1 H 6 bar a, FE X 0.8718.
6 bar a T FIBMZERAILLR (s%) 50.3156 ma/kg, FEA40.871889KFREEE 40.3156 ma/kg x 0.8718
=0.2751 ma/kgo

512.16.1 A BE T F%86.95 kd/kg, EULTT IMF A2 16 31TE L EE .

u=44.72vJh A2.16.3
u = 44.72 \86.95
u=44.72 x 9.32
u=417m/s
FASHIHTERERE2.16.4
=s _ EE m/s x TRFLEFR m2 Kals ‘
BRERE B2 kg o]k NH2.16.4
TR LA EER 50.0001 m2
417 x 0.0001
RERE= kgls
02751
RERE = 0.152 kg/s (547 kg/h)
AR
RN Z2HBE L FEANARTESF2.16.3FE AR, WAR2.16.5:
u=+2h AT2.16.5
A
u = SRi&E (m/s);
h = #eERDEU/K);
2 = RE ‘g FEH—ALLBIEE.
2884 2.16.3:
BB h = 86.95kJKkg
HEFh = 86950 J/kg
U =./2x86950
u = 417 m/s
MAA 216 3T EHMNER—HH, AN ARXET M.
2.16.4 spirax .o RRHABKRETM
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FEBI2.16 2091 B0 U —E B ARETR, MR THFENRKBEE EE DRI N EESEINR
Ro

XFRMZANS, RENENESBRFEFEAZFEMTERLD, STHENEN A LR
E116958%0ES, EABMEFERITEOQAREEMT, EUREMERZIHRM, BATHEX KM
B EEFRBNE N M06% RRES AREM. XWFRAIEFR, LA EREBIRERRERE(CPD), K
NEERZRE, BMETHEDRERER, REBLAREMT

EX L, WREAMNE B RAZRRBL GBI AORE(U) FIFE(S) ML, SRARBEAXTIRFE
e, PIALKRZARES, PABEBRENNE.

1.0 0.8 0.58 P/P,
E2.16.2 BII B NE R EMZT R LR

BIRIZERNEAREE SR K ENRETA - Fi% ( Osborne Reynolds ) ##% ( 1842-
1912) , A BREFRSEESEIMBEE T DUREVAS), sAZKSTATRESSNTE, sREANED
MEBEENERE, FESEBINHINEL, AOSEHPELE, ZESSRITRINNZSERR, HEERN
s—u, NE2.16.2, BEMEH OAMNENAP1x0.8, TEKTEKRE, s-uNEE, NRESHEE
HPHIZ T T, HESIPHEEIEFEPI x0.58/F, s-uE AT, EHPBHREEREX THEIHNEE
FREEAEm, MR ZEEEIEm,

YL PRERE AR TIRFERER, WESBEERBNIETRRT MBI EZRRNHRER D 2FHE (7B
AT2.16.5) o

=8
ZFEHROTRAONRENREREZ ANXRENRSARR,

KPR B R T I 57 B

EELEFE—E, YBIRNNERFTIATIRFERN, RERELIEX, LWRHESNER
AEWRER (R A ) R, ERBRETIRRE T HHBTE,

ST EREAEREERYR, RBEIEERTEFRZET, BTREAZMIASEFHRX N, RERED
REEL/N, FMBHORMIELE,
BN T Il 57 B

WREFRERE N T IR ERE, NESFTHANRNARENRS N BE X

B
MRRAEN, HHERRTE
IR R MR B R X
%, ZEHERBRERTE
mAR2 164 TNEY, MRRERLERE, MBI TR OORERBNET % 0OERRE

=
==}
[o}

RN, BBEFTHENRE, IAERANENEEL,
MEREANERANER N FENETRNE, REEFRSIEIR
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.mg_ﬁﬁw%x%ﬁﬂﬁﬂmzk/ ‘
= FE kg 9’s A#2.16.4
BEREHIR
LBITEF R ERARENZRN, SROTRRENSERFRITRDORE, XHTHRSENES
R T bR(R, BRI ERMMAERRERSIEMN, FIERIAX/NREES B,
EXFERT, ER2.16.45% A, YRIXAN, RENRSEF AR TROMNERKIEL,
RS R TRIE R L BT,
51 2.16.3
HERI2.16.27F, FALIEFRENIETRE, MR TRA10bara, TEAH0%, BE FEHNESR
EN&=&IEN3 bar a.

fE10 bara, 0.9FET, EEHLE
10 bara, 0.9FET, &AL
WFER, WREHALHEEREDNS8%, Eit.

2576.26 kd/kg
6.14129 kd/(kg * K)

MEOLKZFEEEN = 0.58 % 10 bar a
= 0.58 bar a
MR O4AZERE S H5.8 bar a, WRIBESERTINEER,
TRMKAILER () = 1.91836
FIBFZERNZEKLLSE (sg) = 4.8538

BEABIF, Sa9tbEAEZER6.14129 kd/(kg - K):

SFRZER LS = 6.14129-1.91836

= 4.22293
s 4.22293
Eit, MRS TE = e
FE = 0.8701
RIEFERR, EMROES H5.8 bar aky:
tFIKEEtS (he) = 665.008
FiMzZERFELLLRS (hg) = 2090.23

FRMAMRE N AT E 40.8701;

SKEREVZER R EL IS
H A2

F It e 57 S B TR E R D A
B e e 57 1 B TR &) b

2 RITRNMNZEURETHAAR 2.16.51HE:

0.8701 x 2090.23 = 1818.71
665.008 + 1818.71

2483.72

0576.72 — 2483.72

92.54 kJ/kg (92540 J/kg)

u=+2h

~1.2.16.5

= RS

u=4+2 x 92540

u=430m/s
I 557055 5430 m/s, Al 2.16. 3 A Y HFiE,

INRBIIE OAMENRTIRFESD, WEBETRBEEHNRIERS K TRBHORNME, BT
MREEMRNBERIELE, FMEAREREGRRBEREREM, AZKENEFTER. FURE
EHEARE, ARMNOEOL=ERARER, ZULERK, heEEAMARE, RE TEMREIZESR
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REEARE, ZEENHRBETRT .

BATUENER, BIIALRERATIERERRN, ARESLAISTEIBZTRE, B4R S, A
FREBRERGIE, AUAMESZWTRE, E2SBWITRN. MELIEFRIILTIRS TR T TR,
BRI

WMAETEY, KIEFHRDRONEIARHID N AEHHERRE,

5 18 9 B R AL 2B

FEXFRN AR E LT AR EES R~ ENRE, AN EBANETHERERRET RS IRAE
Flo BIININEERE, o REAE RBE R EERIEHRNE, BEHNRSES AR,

AINBDRE T AR FENREAORST (EXARFERNTROR) , FOTEERIREZ,
FREFEEMRK. SEENRSRAN, BEFEARRLENRS,

AR, BHRNEUREESIAES00ms, BAFREFNKESUBRNEEBRLIDRA, EBHTA
O] 4R, IXEEIK RS i i N R E o

FrIdif, PAENEEREREAEFRIIRIKDBER, OB LREATNKS, RIFBNRZ
i,

215 216 BE

T-SE (E2.16.1) E2.16.3, FEMIH AT ELEBEKE TESEMR ( M10 bar a TTHY0.9F%Z6
bar aT~#90.8718 ) , f2.16.1,

TA
(°C)

1012?)28 21389/ 21389 + 4.0024 = 6.1413 21389 + 4.4471 = 6.586

1.9315\/ 0.9F & 19316 + 4.8285 = 6.76
6 bar a

AN 4

159°C ! 19316 + 4.2097 = 6.1413 |
E<—08718:HE E
: i .
61413 S(kJ/(kg * °C))

E2.16.3 T-SEBRFEREH/EKE T ERR

EVIELERFR, MEREKETESENSEEH/IR, flmzESLdKERNESE, KRE
FEEAFKNISETR, RGN, BROKRERD, FFNSE—B2ZE A58 (ERBMESR, W
Rig#h, BESHERITERSBEHRIRE) . MERIRLEFNRILERE, BIERITOTEREL, BE
THEIMBEINREEARS, sheefE(l, HeeEmTEEmn,

T-SERILLMIRARRAE, EREAEEERE (H-SA ) BAFREAMNRFE, FoUGREZITES
BRI ([E2.15.6) « MEIRSEKFELBIRRMENLZ; X T ER H 20 B A A9 F B AK .
MBI SIEK LB RBNEN L. AIBZRABESTEEMNSEH, EEERREESIEM,

BRBBXKT, ETMERANTUESER/ERSFRR? RIAR, EYZERLIIHREXEA ( HE
MR ER S I 1R P AN R EE Z Bl A9 jE) PR ) X BRI TERME LT REEHEN. RN EE AL H
EED ESENRRMENBEREENGE, LR EREVIME —MERERRIRAERNEE, MERS R
BERMARXET, BRELEFRE, EEEPRESTN N, ST T HEE,

T IUEFEHT-SEFMH-SEHEHEELEMNAL, EFmEMAR T B,
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(823 | mATERR | RIS | 8210

2.16.8 spirax._ o RS RKRGTFH



(%28 | WRIEAEA | BEECSLIESR

Questions

Fromthe T - S diag]ram shown in Figure 2.16.1, had the initial state point been 100% dry
saturated steam at 10 bar, what would have been its specific entropy?

6.586 kj/kg K O
2.1389 ki/kg K O
6.1413 ki/kg K O
6.76 k) /kg K O

From the T - S dia%ram shown in Figure 2.16.1, had the initial state point been 100% dry
saturated steam at 10 bar, and the final pressure 6 bar, in which region would the final state
point have been?

The superheated region O
On the saturated steam line l
The wet steam region O
On the saturated water line l

In a steam control valve, the heat drop from the initial condition to that at the valve throat is
calculated to be 50 kj/kg. What is the velocity of steam passing through the valve orifice?

416.65 m/s O
316.23 m/s O
Sonic velocity O
Supersonic velocity O

In Question 3, the orifice area is known to be 50 mm2, and the s?ecific volume of steam at
the downstream pressure is 0.3 m3/kg. What is the mass flowrate?

Critical flow l
200.01 kg/h O
189.74 kg/h O
40 kg/h O

A E)ressure control valve is set to reduce and maintain pressure from 10 bar g to 7 bar ghThe
ve_]gatytt?]r?fuigh él;e valve orifice at full-load is 400 m/s. What is the velocity through the
orifice at half-foad?

200 m/s l
800 m/s l
282.8 m/s l
400 m/s l

What can be done to reduce noise in valves operating under critical conditions?
Use two valves in series instead of one
Use a valve with the same size seat but having a larger body

Use a valve with a noise attenuation trim

o000

Any of the above

Answers
‘P9p:gopgigDigey

RAMABKRGEER SPira) rco
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