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m,=my...... =My Mg=Mp=m, mMm,=mg, (2.17)
AUARNFNNU
Regenerator: - m, (I} - T2) + m (T5 —-Ts)_= 0 - (2.18)
Homogenizer : mZ(T2 - T3) +W,-05=0 (2.19)
Milk heater : m3(T3 - IZ,) +m, (T9 - Tu-,)'= 0 (2.20)
Holding tube : m (T, -T)-0, =0 (2.21)
Cooler : my(Ts = T;) +my (T, - T,) =0 (2.22)
Feedwater heater : mwc(];l - T;o) - mg[h o T c(zg - Tu)] +0,=0 (223)
where h, g = 3439 - 3.14Tg
(2.24)
Water pump : my [T, = T) + 00517}~ W, =0 (2.25)
for pg-p,;=51.8 kPa . (2.26)
CHERIE LR
T T
Regenerator : I, =mcT Inf —= | +mcT In| = (2.27)
1 I
. 1 .
Homogenizer : Iy =myel In| =1+ Q| = (2.28)
i) 7
, . 2 e i
Milk heater : Iy =meT, +mycT, In (2.29)
T, T
Holding tube : I, =mcT, ln(—s) +Qy (—'— (2.30)
T, T,
. i 7 Iy
Cooler : I, =mycT Inl —1+my,cT, (2.31)
I Ta
Feedwater heater :
o0 B et Bty EomerifE)
w =0 T, mycl, T, mgh g T, myci, T, .-
T
Water pump : I, =mycT, T (2.33)
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52 H o

(2.12x10° kd/hr) + (8.79x10° ku/hn) + (4.52x10° kd/hr)
1.54x10° kd/hr

H loss = ZH input ~ ZH output )
= (3.59x10° ku/hr) - (1.54x10° kd/hr) = 2.05x10° ki/hr

- H 154 x 10°
enthalpy efficiency = <————x100 = meo = 42.90 %
ZHW D9 X
H_ -)>H
enthalpy efficiency loss = Z i Z S x100
2 H
20510 100 = 57.10%
= “-X - .
359 x 10° °
sausage, -1.06x10°kJhr = sausage, 2.12x10° kJ/hnL
cooking vaporized water, 8.79x10° kJhr
steam , 3.48x10° kurhr ¢ 74°C candenstae , 4.52x1oillhr

!

loss = 2.05x10° kd/hr

<l v ) 5 .
317 3.3 uanawdiugnda uazersanseumnay (Drying unit)

=3 o 5 L
N3 tATISVIanigass

AMSAMILENITRSE
an  Ae = AH-TAS

= AH - [T, x (AHM)]

29815x AH
= AH- [t°C+273.15:l

o
bNa TO = Tstandard
=25+273.156 =298.15K

(-106 x 10°KJ / hr)
277.15K

€ out.sasage = (-1.06x10° kd/hr) - [298.15K x

= (-1.06x10° kd/hr) + (1.14x10° k/hn)

13



322 uamsdaTzdiauial wassniresduesmnay (Drying unit)
- ol I 4 <y [ d
Hansdiassiiduiailraamauuanlilumnsedi 3.1 uasnanisiiasey

a . -
L‘Bﬂl’ﬂﬂ?ﬁ'ﬂ’ﬂ\ﬂﬂ']ﬂﬂuﬁﬁdi’ﬂu@ﬂﬂ\m 3.2

A519R 3.1 Enthalpy analysis of drying unit in sausage-plant

Enthalpy input kJhr % Enthalpy cutput kJ/mr %
1. steam 3.48x10° 96.94 1. condensate 8.79x10° 24.48
2. sausage -1.06x10° 2.95 2. sausage 24210 5.91
3. evaporized water 4.52x10° 12.60
4. loss 2,05x10° 57.11
wall® 2.21x10" 0.62
- 2.03x10° 56.55
IH 3.59x10° 100 h 3.56x10° 100
6
154 <10
off= o x100=4290%
359 %10

A19197 3.2 Exergy analysis of drying unit in sausage plant

Exergy input kdfr % Exergy output kd/hr %
3 5
1. steam 1.11x10 98.88 QY. 2.81x10 25.00
2. sausage 8.00x10° 1.12 2.99x10" 267
2. sausage T
9,10x10’ 8.13
3. evaporized water 410x10° 26,61
4. loss 1.06x10° 0.09
-wall 3.08x10° 27.50
Irreversibility
Te 1.12x10° 100 1.12x10° 100
e
5
402x10
eff = = x100 = 35.89%
112 x 10

323 msliaTzmiauini wandnisediuaisangumgilénsan (Cooling unit

sausage 1200 kg/hr,74 sausage 1200 ka/h, 40°C

=
>

—Mmgchmc__, -—“M.kg&h;ﬁﬂ.ﬁ__,

-l - o . .
717 3.4 uamegaamgiisndh uararaansasnisangnmnil (Cooling unit)

15
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N92LATIEWILAUSAT]

ma‘éﬂmmgﬁuﬁ’aﬂ
input, sausage = meAT . -
= (1200 kg/hr)(3.6 kJ/kgK)(347.15 - 298.15K)
= 2.12x 10" kJ/hr
Hipuwowr = (250 kg/hr)(4.19 ki/kgK)(303.15 - 298.15K)

5.24 x 10° kJ/hr

S2AH L = 247 x10° ke
H upu sausage = (1200 kg/hn)(3.6 kJ/kgK)(313.15 - 298.15K)
6.48x 10° ki/hr
(250 kg/hr)(4.19 kJ/kgK)(323.15 - 208.15K)
2.60 x 10" kJ/hr

H

output, water

|

S 2AH o = 9.10x10° ki
oss (2.17x10° kd/he)-( 9.10x10° ku/hr) = 1.26x10° kd/hr

I
1l

— 2 H e 910x10°
enthalpy efficiency = = 0 X100 = 4194 %

TR o N
(217 x10° -910x10*)
217 x 10°

x100 = 58706%

enthalpy efficiency loss =

=3 < 5 [
NIFILATISWLBNLTDSE

o [3 g
NIFAUILLaNLTD e

€ = (2.12x10° k/hr) - [298.15K (212X 10°kJ / hr)
Input, sausage - ’ - IR X 34715K

= (2.12x10° kd/hr) - (1.82x10° kd/hr)
-=#3,00x10% kd/hr

(524 x 10°kJ / hr)
303.15K

Coonveer = (5.24x10° ki/hr) - [298.15K x

(5.24x10° kJ/hr) - (5.15x10° kJ/hr)
90 kJ/hr

]

S € e = (B00X10° KI/MD) + (90 kd/h) = 3.01x10° ki/hr

16
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[} ' L
AniveayAnal WILIBMNAMIARILLY

(648x10*kJ / hr)

= = (6.48x10" ku/hr) - [298.15K
uput smsage = )- L T 31315k

(6.48x10* kJ/hr) - (6.17x10" kd/hr)
3.10x10° kd/hr

9’ o (260x10°kT/ Ar)
€oupuraee = (2.60x10° kd/hr) - [298.15K x 5K
= (2.60x10* kd/hr) - (2.40x10* kJ/hr)
= 2,00x10° kd/hr
S € = (3.10x10° kd/hr) + (2.00x16° kd/hr) = 5.10x10° kl/hr
(126 x10°kJ / Ar)
€ = (1.26x10%J/hr) - [298.1
s (1.26x10°kdJ/hr) - [298.15K x K

(1.26x10° kJ/hr) - (1.20x10° kdrhr)
6.00x10° kd/hr

€, 510x10°
DL X100 = 16.94 %

ffici = =
exergy efficiency Z 2 : 30110
» (621x10° —1.44 x 10°)
exergy efficiency loss = 621%10° x100 = 76.81 %

3.2.4 mamsTiamsiiauiall uansnigesiuasmsanamupniildnsan (Cooling unit)
nanstiaseiidudailaasnisangmgiidnsanuanddlunsed 3.3 uaznans

Narwidngesiteinsangungilénsanuanslilumsei 3.4

A

A19197 3.3 Enthalpy analysis of cooling sausage

Enthalpy input kJ/mr % Enthalpy output kJ/hr %
1. sausage 2.12x10° 97.70 1. sausage 6.48x10" 29.86
2. water 5.24x10° 2.41 2. water © | 2.60x10° 11.98
3. loss 1.26x10° 58.06
TH 2.17x10° 100 H 2.17x10° 100
910x10*
eff = ——————x100 = 41.94%
217 x10°

17
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AT 3.4 Exergy analysis of cooling sausage

Exergy input kJ/r % Exergy output kdhr %
1. sausage 3.00x10* 99.67 1. sausage 3.10x10° 10.30
2. water 90 0.29 2. water _ 2.00x10° 6.64
3. loss N 6.00x10° 19.93
- Ireversibility 1.90x10° 83.12
e 3.01x10* 100 Se 3.01x10°" 100
510x10°
= mxmo = 16.94%

3.2.

- C4 a & ar [~ St 7Y 9,
5 A9TUNANIFILASIZULDLERL] u,a::mnLﬁﬂiﬁlmmn‘izn'aumi‘naﬁ'lﬁn‘mn

1. anmslianshiaufellaniulddnlsz@viaw  (efficiency)  Tevwmaviisn
Uszanos 42.90% uda negodadudadilszana 57.10% FafldnAaudnags
uazmsgaudeduiadlunszununtseslénsan anagodelfidasnn
O wneunedldnsentisanainlfifntetinfaaanannionay
0 Anisgaudendsnuarafaudnuatauntey
i o 74 P
0 Mg RanasnuamiieuTamsTIIUNIsHa A
Wathamsgaiendinuaafeuanulumeuindiwmn (@finnA
KN N.) wienudaTiAszann 2.21 x 10° khr usmwﬂa 0.62% SeiiFrfiesn
Weifeutumsgaidendanunnadeutonms Aotunmsgryfendanuaanutey
daulugjazifinananingiu °n\m'mnqwzﬁ’ommmwumLm'aumfaﬂmmawmm
&
MAZAIUNINAL sqmmmﬂﬁwm (%14 dqumwﬂﬁzqmnuwu 3spasininifusigely

1 1 v
douil Lﬁ@@:‘lﬁ‘lﬁﬂsziwumnwmmum'vu%‘au‘lﬁ’tﬁmﬂszﬁwﬁmwgﬁundmﬁu

2. anmsliarwsiiduiall  wandnsafiludausenimnguugizaddnzanuss
nsau  denlaeniseatin madameiiduialwudnfilss®ng nwsiniu
41.94% Lmzﬁwﬁ'\mumw%‘ﬂuﬁquﬁﬂwhﬁ”u 58.06% uazanns3iaszRan
wiefinudnfsrRninmvinty 16.94% Fefldndavdnedin uasnudnlunnsan
qrungilaenisassihasuyldnsands amglge (74°C)  udaldeelFinduly

il azlumegoyifendsnuiigyulan assmuuamssienssanisiastin
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3.3 nFTUIUNMSTHARALEAN (Ham process)

liaw Material]—) B.m‘ng ]—)L B!ocking] —-)[ Cooking 1——)[ Coonng] ! Chilling 1—)

o’ -

NILUMNITLAAUAN 1 (5 HANNNRGT tndngRLusainssiausieingAy Hin
nsin dindensnnduinnisania uazdaunaNsig 9 Widaniu uaztianis
wsﬂaam‘lﬂmuluum udvinsangamgi Tmau'muu,au(ﬂﬂaﬂﬂluwuw‘wiﬁ)lzi
mlwmm‘wqmmu 30°C auugailgnungf 45°C udavirsishuiudunng 7(@a

Lnulwmmum'asamwu Ay ‘i.l??@) LL@’JVI’IH’]?‘IJ?S“ILW‘E)Q'MU’]E!WE!‘L‘IJ

3.3.1 Mmafiaseiauiall usuBnimedBunsnmssy (Cooking unit)

ham = 200 kg/hr, 4°C ham = 200 kg/hr, 74°C

L
v

cooking

steam = 630 kg/hr, 165°C 74°C condensate = 165°C (7bars)

Iy

v

U

al . p
FU% 3.5 wassuarduaztnaaneaennedy (Cooking unit)

o d @S ar
NM53 LASIZKLAUSRL]
nN3ATunAEuss T
—— = meAT
= (200kg/hr) (3.08kJ/kgK)(277.15-298.1 5K)
= -1.29x10° kd/hr
H input, steam = (2763.5 kJ/kg)(630kg/hr)

1.74x10° kd/hr

S 2AH . = 1.75x10° kd/hr



H (200kg/hr)(3.08kJ/kgK)(347.1 5-298. 15K)

output, ham
= 3.02x10" kJ/hr
H ouput, condensate = (697.34 kJ/kg)(630kg/hr)
= 4.39x10° kd/hr

S AH o = 4.69x10° kd/hr
(1.75x10° kd/hn)-( 4.69x10° kd/hr) = 1.28x10° kJ/hr

]

H foss

ZHW, 4.69 x 10°
= o5 X100 = 26.80 %

enthalpy efficiency = ZHW = 175x1
. (175x 10% - 4,69 x 10°) '
enthalpy efficiency loss = 175% 10° x100 = 73.20%
ham =-1.29x10"kJir R ham = 3.02x10" kJfr N
i’ cooking al
steam = 1.74x10%Jhr z 74°C condensate = 4.39x10° kJ/hr ~

< o S .
35U 3.6 uamInasuTduaZIMeanTasnsEY (Cooking unit)

- ) L~ o
N5 ATIZMANIERSH
N1sANNIBNENLTRSE
an € = AH-[T0x (AHT)]

(=129x10*kJ / hr)
277.15K

€ ot ram = (-1.29x10" ku/hr) - [298.15K x

(-1.20x10" kd/hr) + (1.39x10* kd/hr)
1.00x10° kJ/hr

(174 % 10°kJ / hr)
43815K

!

€ put. steam = (1.74x10° kJ/hr) - [298.15K x

(1.74x10° kd/hr) - (1.12x10° kd/hr)

6.20x10° kJ/hr

S € = (1.00x10° kI/hr) + (6.20x10° ki) = 6.21x10° Kl/hr



3.3.2

302 x 10*k/ / hr)

(
€ = (3.02x10* kJ/hr) - [298.15K
output, ham ( | n-l X341k
= (3.02x10" ku/hr) - (2.80x10°* kd/hr)
= 4.20x10° kJ/hr _
. - (439x10°kJ / hr)
€ quiput congensare = (4-39x10° kJ/hr) - [298.15K x Bl

(4.39x10° kJ/hr) - (2.99%10° kd/hr)
1.40x10° kJ/hr

I

S D€ = (420x10° KI/MH) + (1.40x10° k/hr) = 1.44x10° kU/hr

(128x10°&J / hr)
= (1.28x10%J/hr) - [298.15K
€, (1.28x10°kJ/hr) - [298.15K x 5K
= (1.28x10° kJ/hr) - (1.10x10° kd/hr)
= 1.80x10° kJ/hr
= 144 x 10°
exergy efficiency = Z o= E 23.19%

STEN LN\ CR TR\ e 7

(621x10° — 144 x 10°)
621x10°

exergy efficiency loss = x100 = 76.81 %

- d & ar [~ Scn L g : "
HaNITRTIEMRUGRTl uauaniEasEuaInITAN (Cooking unit)
Hansaamziiausatlansnisfiuuan i lumne i 3.5 wasnansS ey

P
Wnigeftiresnisdiutanddlunsed 3.6

m‘mﬁ 3.5 Enthalpy analysis of cooking unit in ham plant

Enthalpy input kd/hr % Enthalpy output kd/hr %
1. steam 1.74x10° | 99.43 | 1.condensate - |4.39x10° | 25.09
2. ham -1.29x10° | 0.73 {2 ham 3.02x10* | 1.73

3. loss 1.28x10° | 73.14
TH 1.75x10° | 100 | ¥y 1.75x10° | 100
off = M><1oo = 26.80%
175 x 10°

21



A15197) 3.6 Exergy analysis of cooking unit in ham plant

Exergy input kd/hr - % Exergy output kd/hr %
1. steam 6.20x10° | 99.84 | 1. condensate 1.40x10° | 22.54
2. ham 1.00x10° | 0.16 | 2. ham | 4.20x10° |0.68
3. loss 1.80x10° | 28.98
- Ireversibility 2.97x10° | 47.83
Se 621x10° 100 |Se 6.21x10° | 100
off =34 X 10 100 = 23.19%
RN = .
621x 10° )

333 meTianeiiduiall uasnBuiresfussnisanamugiiuaa (Cooling unit

ham 200 kg/hr 7] ham 200 kag/hr y
74°C .. cooling e

water 300 liter 3 water 300 liter -
30°C 43°C

- Py - 4 5
gUN 3.7 usnvgnmgfianidn uazaraenseannsangnumgd (Cooling unit

M3 lAsEWiausall
nsAuInLARsad
H input. ram = mC,AT |
= (200 kg/hr)(3.08 kJ/kgK)(347.15 - 298.15K)
= 3,02x 10" kd/hr
Hiptvaer = (300 1)(4.19 kd/kgK)(303.15 - 208.15K)
= 6.29 x 10° kl/hr |
S 2AH . = (3.02 % 10° k) + (6.29 x10° kd/hr) = 3.65x10° ku/hr

H cuput nam (200 kg/hr)(3.08 kJ/kgK)(316.15 - 298.15K)
1.11 x 10* kd/hr



H qutput water (300 kg/hn)(4.19 kJ/kgK)(316.15 - 298.15K)
2.26 x 10* kd/hr

S 2AH e = (111X 10° ko) + (226 x 10° kd/hr) = 3.37 x 10° ku/hr
H e = (3.65x10" kd/ho)-( 3.37x10* kd/hr) = 2.8x10° kd/hr

o Mg 337x20°
enthalpy efficiency = Z = 7 X100 = 9233 %

Hop 365x10

(3.65x10° —337x10%)
3.65x10*

enthalpy efficiency loss = x100 = 7.67 %

o -3 o an
M33LATISWANLTDTE

a < -]
N1TATUIRLANLIEIaTE

' = (3.02x10° ki) - (208, 15K x 02X 10" &/ /)
input, ham 34715K

(3.02x10* kd/hr) - (2.59x10° kd/hr)
4.30x10% kd/hr

€

(629 10°kJ / hr)
30315K

e

(6.29x10° kd/hr) - [298.15K x

input, water
(6.29x10° kd/hr) - (6.19x10° kJ/hr)
100 kJ/hr

(4.30x10° kd/hr) + (100 ki/hr) = 4.40x10° kd/hr

N ) (L11x 10* kT / hr)
opuram = (1.11x10° kd/hr) - [298.15K x T

(1.11x10* kd/hr) - (1.05x10* kJ/hr)
600 kJ/hr

~ 2

€

(226 x10* k7 / hr)
31615K

S (2.26x10" kd/hr) - [298.15K x

It

Qutput, water

(2.26x10" kd/hr) - (2.13x10* kd/hr)
1.30x10° kJ/hr

(600 kJ/hr) + (1.30x10° kJ/hr) = 1.9x10° kd/hr

(280 x 10°kJ / hr)
31615K

'.' z € autput

S

1]

(2.80x10°kJ/hr) - [298.15K x

loss

(2.80x10° kd/hr) - (2.64x10° kd/hr)

23



= 1.60x10° kJ/hr

2 Cop 190101 "
> | 440x10°

(440 x 10° =190 x.10%)
440x10°

exergy efficiency = 0 = 43.18 %

x100 = 56.82 %

exergy efficiency loss =

i q ¢ &S ar [~ oy o . R
3.3.4 HAN9ILATIZULAUSART] u.azvanLmﬁzmmmsamqmuguuau (Cooling unit)
- g ar - n]
NAaN1TI Lﬂm:‘mLﬂ'waa'ﬂm@ameaﬁqmuquuaumml"ﬂ,ummw 3.7 uaHanng

- - o
Tiaridngefireinsangauugiuanuaaslilusnsed 3.8

A51eT 3.7 Enthalpy analysis of cooling ham

Enthalpy input kd/hr % Enthalpy output kd/hr %
1. ham 3.02x10"* | 82.74 {1.ham 1.11x10° | 30.41
2. water 6.29x10° | 17.23 | 2. water 2.26x10° | 61.92
3. loss 2.80x10° | 7.67
YH 3.65x0" 100 | TH 3.65x10* | 100
off = Mm 00 = 92.33%
T 365%10° =
A1579% 3.8 Exergy analysis of cooling ham
Exergy input kd/hr % Exergy output kd/hr %
1. ham 4.30x10° | 97.73 | 1. ham 600 13.64
2. water 100 227 |2 water 1.30x10° | 29.55
3. loss 1.60x10° | 3.64
- Imeversibility 2.34x10° | 53.18
Se 4.40x10° |100 |Te 4.40x10° | 100
e 190 10° 100 = 43.18%
= —x g .
440 x 10° °
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335 Fasnluamsiiaseiifidall waninitesiueansEulunIsaR RNy

1. anmsdiaseiidusal]l asiulddnlisz@nEnn (efficiency) winfu 26.80%
Taflrrauiredion uasilidefinuinegoRendanunenudeu 73.20% uamdn
mesuualundasiuddnmnisgaudaninufaudenitganainannszua
mafuguuglresinlundedudeirensanuienliifingomgliseninnig

-l or 74 -l o 1 9 dl g d' £ %’ :J - o P
grusdenananuiaulishndauinge  WawnminildidwinTgnmgives
(25-30°C) wddafuanmgiiily 74°C Faslindsunutausaudtenn

= o § da ¥ ' ¥ - L Y- - 7 ° 2
AraziinsuiiianFaudautnganfingugandntes  uazthundy
LA [ - L4 1

uan aztaetssudandsnilugeailliuin enfiduwihannssusunisangniuie
ol ] ": © ar S, & - o 4 o d'
umsdaszrouawaniis sinduunlflunissiunay wiednilaseniienanadand
geudelilaraiRaannisdnamasuaushuniimtedy uasfuuasuay o

2 3 o

pasfunmsmslunisaenuuy uasBedondiesuan ussiuuuuanlulanasie

Tal
2. nmsTarsidnaefBaniuldondhlssdnsamies 23.13 % Fauandliidiu
nimsgaudandsnuanaieugelunssaunisiauey uilugaugeaniean
¥ o

1 v
goaillfuasudadduntainifgmgl 30°C aunssiiuan wastinigringd

9 Y @

Uszanas 43°C lumstiaseidudailfilse@nnanile 9233 % wazms
Tiswiidnmafiihlsshndnm  43.18% Aelasendnege usssimdesn
o fidsr@ndnmmlunisinanud usendaurnuieuiigyideluiuenain
mnﬂmsciwmwﬁ’amumw%umuuﬁ'qmﬁ'ﬂmq:wqﬁ uaTFLLILEY eBna

finsufudsuiieanauminsaysialyl

3.4 n%mumsnﬁﬂgn%u (meat ball process)

—)t Mixing —[—>[ Forming H LCooking l—) [Cooling ]—» LChiIlingj—->| Packing 7

t 4 1
NFEUAUNIEARGNT : \F NanmanT adhnAy ufnindmgay uazdou
1 k73 v ¥ o :1’ Q 2 O [ - 4 dl o
W& Fing  dwanagnias Widaiu aandwinnsusuanudai ldudiduiinmgl

a o o -4 | Y
\iiwdn udimstugllnentsiudusinausnuaunaiidents Mdesluntatinaig

gl 40°C amndudreaclundailgomnil 75°C uay 85°C mudnsu aanviu
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mmmmmunuiﬂﬂﬂaﬁﬂlmﬂuﬁuawmuammmqum 45°C LLﬂ'lW\hJLﬂUI‘I&

Waadu L‘Wi’)?ﬂn’]?ﬁﬁ"\ NaY ’ﬂ']'ﬂﬂ"l?.lﬂﬂh.l

3.41 madlaneiiduiall wandnigasduainedu (Cooking unit)

210 kg/hr, 165°C (7 bar), vapor

4

forming 40°C 125kg/hr 75°C 125kg/hr a5°c 125kg/hr
125kghr, 4°C thermostat 40°C thermostat 75°C thermostat - 85°C
H =697.34 kikg
70 kghr, liquid 70 kg/hr liquid . 70 kgfhr, fiquid
condensate
< y

< . ,
U 3.8 usmnaa1dn uazaeanI8INIE (Cooking unit

3.4.1.1 fndesu 40°C

- & @& as
N9 LATIZRLAUT AL
nsAuanLsusall
H input, meat ball = meAT
= (125kg/hr)(3.53kJ/kgK)(277.15-298.15K)
= -9.27x10° kJ/hr
H input, steam = mL

(2763.5 kJ/kg)(70kg/hr)
1.93x10° kJ/hr

S2AH L, = 2.02x10° ke

H oupot mestoan = (125kg/hr)(3.53kJ/kgK)(313.15f298.15K)
= 6.62x10° kd/hr

H output, condensate = (69734 kJ/kg)(YOkg/hr)
= 4.88x10" kJ/hr



S 2 AH
H lo:

5.54x10° kJ/hr
(2.02x10°%kJ/hn) - ( 5.54x10°kd/hr) = 1.47x10° k/hr

cutput

S

' " > Hopa  554x10°,
enthalpy efficiency = Z =

=x100 = 27.42%

Hyppu 2.02x10
(2.02 x10° =554 x 10*)
ici = = 7257 %
enthalpy efficiency loss 202 % 10° x100 257 %

ms3asehianigads
nnsATAnLENLTaSE
n € = AH-[T0 x (AHM)]
(=927 x10°kJ / hr)

_ 3
€ pumestpar = (8.27x10° kU/hr) - [298.15K T
= (-9.27x10° kd/hr) - (-9.97x10° kd/hr)
= 7.00x10% kJ/hr
c = (1.93x10° kl/hr) - [298.15K (193x 10°4J / hr)
put steam = A1E9X R\ [ s 1
= (1.93x10° kJ/hr) - (1.31x10° kJ/hr)
= 6,20x10" kJ/hr
S 2 € = (7.00x10° ki/hr) + (6.20x10° ki) = 6.27x10° kdfhr

(662 x 10° kT / hr)
31315K

3
€ quput meatban. = (0-62x107 kd/hr) - [298.15K x

= (6.62x10” kJ/hr) - (6.30x10° kJ/hr)
3.20x10° kJ/hr

(4.88x 10* &/ / hr)
43815K

€ quput condensats = (4:88x10" kd/hr) - [298.15K x

(4.88x10" k/hr) - (3.32x10° kd/hr)
1.56x10" kd/hr

S € = (3:20x10° kd/hr) + (1.56x10° ki/hr) = 1.59x10° kdrhr
€ = (147X10° k) - [298.15K x (LT X 1O KT V)
es - A TS5k

(1.47x10° kJ/hr) - (1.40x10° kJ/hr)
7.00x10° kd/hr
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e D 159x10°
exergy eticiency = Zebm = 6.27X104

(627 x 10* 159 x 10)
627x10°

x100 = 2536 %

exergy efficiency loss = x100 = 74.64%

3.4.1.2 flusiasn 75°C

nsTaTeiiauiall
nnsAssnnausatl
Hppmensr = (125kg/r)(3.53kJ/kgK)(313.15 - 298.15K)
= 6.62x10° kJ/hr
H 1ot steam = (2763.5 kJ/kg)(70kg/hr)

1.93x10° kJ/hr

S O AH 1.99x10° kJ/hr

input

H qupur meatsar = (125kg/nr)(3.53kJ/kgK)(348.15-298.15K)

2.21x10* kJ/hr

H ouput condensats. = (697.34 kJ/kg)(70kg/hr)
4.88x10" kJ/hr

S XAH o = 7.09x10° kijhr
H e = 1.99x10° kJ/hr - 7.09x10° kd/hr
= 1.28x10° kd/hr

enthalpy efficiency = ZHWW < R B 0=
D e = ST, 199x10° T

(199 x 10° - 7.09 x 10*)

35.63 %

x100 = 64.37 %

enthal fficie loss =
nthalpy efficiency lo s. 199 < 10°
- -] o
NMIIATILMBNITRSE
AsAInLdnTese
. ' (6.62.x 10°kJ / hr)
EInput. meat ball = (662X10 kJ/hr) - (29815KX 34815K

(6.62x10° kd/hr) - (5.67x10% kd/hr)
9.50x10° kJ/hr

28



(193x10°kJ / hr)

Epusean = (1.93x10° ki/hr) - [298.15K x 115K
= (1.93x10° kd/hr) - (1.31x10° kd/hr)
= 620x10" kihr - ~
S X € = (9.50x10° kd/hr) + (6.20x10° ki/hr) = 6.20x10" kJ/hr

(221x 10* kT / Ar)
34815K

4
€ st meatber = (2:21x10" kd/hr) - [298.15K x

(2.21x10* kJ/hr) - (1.89x10° kd/ho)
3.20x10° kJ/hr

— (4.88x10° kD) - 29815k x EEXI0CRI /)
output, condensate 43 81 5K

(4.88x10" kd/hr) - (3.32x10" kd/hn)
1.56x10" kd/hr

€

S 2 C = (3:20x10° k/hr) + (1.56x10° kdfhr) = 1.88x10° kd/hr
€ = (1.2810° K - 298.15K x X 1K/ )
[ onitg XVRYA Y A T4 N oo T AT

(1.28x10° kd/hr) - (1.09x10° kJ/hr)
1.90x10" kJ/hr

€ 188 10°
2 Soups 1881 X100 = 29.89 %

exergy efficiency =
D8N 629 xTD
exergy efficiency | R0 OO IE 01 70 - 7043
Xer iIciency IoSs = X = N
%y g 629 % 10° ?
3.4.1.3 Ansiady 85°C
- ¢ B ar
M33 AT uIauEall
ANTANNIDULE NS T
H pou meatsan = (125Kg/h)(3.53kJ/kgK) (348.15 - 298.15K)
= 2.21x10* kJ/hr
S E— = (2763.5 kJ/kg)(70kg/hr)

1.93x10° kdrhr -

S 2 AH
H

2.15x10° kJ/hr

input

ouputmeatpan = (125kg/hr)(3.53kJ/kgK)(368.15-298.15K)



2.65x10" kd/hr
H = (697.34 kJ/kg)(70kg/hr)

output, condensate

= 4.88x10" kd/hr
S 2AH ow = 7.53x10° k/hr \
H oo = 2.15x10° kd/hr - 7.53x10" kJ/hr

1.40x10° kJ/hr

H, 753 x 10°
2o 753 J7X100 = 36.02%

enthalpy efficiency = ZHW = 215x1
- (215%x10° =753 x10%) '
enthalpy efficiency loss = x100 = 64.98 %

215x10°

-3 d -]
nFtATIEMantIasy
nsAUaBRantTe
(221x10*&J / hr)
€ pout mempat = (2:21x10° kU/hr) - [298.15K x il
= (221x10° kJ/hr) - (1.84x10* kd/hr)
= 3.70x10° kJ/hr
\ (L93x 10° kT / hr)
Soopusean = (1:98X10° ki) - [208.15K x —— o
= (1.93x10° kJ/hr) - (1.31x10° kJ/hr)
= 6.20x10" kd/hr
S X € = (370x10° Khr) + (6:20x10" KI/hr) = 6.57x10° ki/hr
_ s . (265x10*kJ/ hr)
€ suout membay = (2.65x10° kd/hr) - [298.15K x I A
= (2.65x10° ku/hr) - (2.21x10* kd/hr)
= 4.40x10° kd/hr
_ )  (488x10°KJ / hr)
€ cuput concerse = (4-88X10" KI/hr) - [208.16K x “—— o

(4.88)_(104 kdfhr) - (3.32x10° kJ/hP)
1.56x10" kd/hr

RN

(4.40x10% kd/hr) + (1.56x10* kd/hr) = 2.00x10° kd/hr



(L40x 10°kJ / hr)
35815K

(1.40x10° kd/hr) - [298.15K x ]

m
B
i

(1.40x10° kJ/hr) - (1.16x10° kd/hr)
2.40x10" kJ/hr

€ 2,00 x 10*
2 S 200 —x100 = 30.44 %

exergy efficiency = Z " 657 x 10
657 x 10* -2.00x 10*
exergy efficiency loss = ( 657 % 10° )x100 = 69.56 %

3.42 pan1s3iAssiiauiall uasdnimeditan1sau (Cooking unit)
o a r G’: ﬂl o J
nanns3 sz Adudailaeanisiugniuiigrungil 40°C uameldlumised 3.9, wa

- X 4 N o
nmslamvhdnisesirasnissingnduiigngll 40°C waaslflumiseit 3,10, mang

a4 9
=J - d o “V J = - -
Fiapreidrdailensmsfingnduiignumnl 75°C uwandldlumised 3.11, wamsdiamed

3 (1]

v
- -

Wniefivasnissiugniuiigoumni 75°C wemdldlumnsndl 3.12, nensTiassiidusall

. o
x & - o 3
1annsfugniufigouunl 85°C uaaslilumsed 3.13, wansdinsvRanaastiyainis
X d o p = x
ugniufigomgfl 85°C uamalilumisad 3.14, wansdssiiduiatlaesnissingniy
L 1 o N 4 || [
soueanagmuugl uanalilusnsen 3.15, nansdtaseianiIasdaeentsugnausaN

gosnnd uandlilunsed 3.16

A151e7 3.9 Enthalpy analysis of cooking unit in meat ball plant (40°C)

Enthalpy input kdmr % Enthalpy output kJdmr %
1. steam 1.93x10° 95.54 1. condensate 4.88x10" 24.16
2. meat ball 2.27x10° 459 2. meat ball 6.62x10° 328
3. loss 1.47x10° .77
TH 2.02x10° 100 TH | 20210 100
554 x 10*
eff= < x100=27.42%
5
202 x 10

N



A191ef 3.10 Exergy analysis of cooking unit in meat ball plant (40°C)

e 15x1

=~ X100 = 35.02%
0

Exergy input kJme % Exergy output ke %
1, steam 6.20x10" 98.88 1. condensate 1.56x10* 24.88
2. meat ball 7.00x10° 112 2. meat ball 3.20x10° 0.5
3. loss _ 7.00x10° 11.16
- Imeversibility ; 3.08x10° 83.48
Te 6.27x10* 100 Te 6.27x10° 100
159 x10*
eff= ———————1100=25.36%
627 x 10*
- . . o o
#1919 3.11 Enthalpy analysis of cooking unit in meat ball plant (75-C)
Enthalpy input kJ/mr % Enthalpy output kJmr %
1, steam 1.93x10° 96.98 1. condensate 4.86x10° 24.52
2. meat ball 6.62x10° 332 2. meat ball 2.21x10* 1141
3. loss 1.28x10° 64.32
IH 1.89x10° 100 TH 1.99x10° 100
7.09 x 10*
eff = 7" x100 = 36.63%
199 x 10°
< ? ] L o
A9 3.12 Exergy analysis of cooking unit in meat ball plant (75~ C)
Exergy input kJ/mr % Exergy output kdihe %
1. steam 6.20x10° 98.57 1. condensate 1.66x10* 24.80
2. meat ball 9.50x10° 1.51 2. meat ball 3.20x10° 5.09
345 1.90x10* 30.21
- Imeversibilty 251x10" 39.90
s 4 4
Te 6.20x10 100 Se 6.20x10 100
188 x 10*
eff = ———————— 100 = 20.89%
629 x 10*
f , ; o Oy
FIN519N 3.13 Enthalpy analysis of cooking unit in meat ball plant (85 C)
Enthalpy input kJrhr % Enthalpy output kJmhr %
1. steam 1.93x10° 89.77 1. condensate 4.88x10° 22.70
2. meat ball 2.21x10* 1028 2. meat ball 2.65x10" 12.33
3. loss 1.40x10° 65.12
ZH 2.15x10° 100 H 2.15x10° 100
753 x10*

%



A151sT 3.14 Exergy analysis of cooking unit in meat ball plant (85°C)

Exergy input kdmhr % Exergy output kdmhr %
1. steam 6.20x10" 94.37 1. condensate 1.56x10° 23.74
2. meat bali 3.70x10° 5.63 2. meat ball 4.40x10° 6.70
3. loss 2.40x10" © 36,53
- imeversioilty 2.47x10" 33.03
Te 6.57x10" 100 Te 6.57x10" 100
2.00 x 10*
eff= mxm:m«%
- \ ; -
5179749 3.15 Overall enthalpy analysis of cooking unit in meat ball plant
Enthaipy input kdrhr % Enthalpy output kJime %
1. steam 5.79x10° 93.84 1. condensate 1.46x10° 23.66
2. meat ball 3.80x10" 6.16 2. meat ball 5.52x10" 8.5
34 loss 4.11x10° 66.61
TH 6.17x10° 100 H B6.17x10° 100
2.01x10°
eff= m x100 = 32.57%
=l . : %
AT 3.16 Qverall exergy analysis of cooking unit in meat ball plant
Exergy input kJmr % Exergy output kdmr %
1. steam 1.86x10° 97.38 1. condensate 4.68x10" 24.50
2. meat ball 5.35x10° 2380 2. meat ball 7.92x10° 415
IR 5.00x10* 26.18
- Imeversibility 8.63x10* 45.17
Te 1.91x10° 100 Te 1.91x10° 100
547 < 10*
eff = T —————— 100 = 28.65%
191x10°

3.4.3 M3TiaTrviausadl uastﬁmﬁ@é'ﬁmmmsmqmugﬁ (Cooling unit)

125 kg/hr .

85°C

cooling

125 kathr

43°C

-d - - . .
U7 3.9 uansgnungisndn uezeenssansangmngi (Cooling uni)




NMs3ATsiausall
nMgARIRASUTAT]

AH = mCAT
(125kg/hr)(3.53k/kgK)(358.15-318.15K)
1.77x10° kd/hr

- o 3 ".“
NMTILATICULBNLTSE

nsAenAEnLTefE
Ae = AHTOx (AHT)]
] . L77 % 10%kJ / hr
= (1.77x10°kJ/hr) - [298.15K x 31815%

(1.77x10* kdrh) = (1.66x10° kd/hr)
1.20x10%kJ/hr

¢

a o @, @ ar & -] o - é’
3.4.4 AR1TNUNITILATISHLD USR] umwammmmmnwmumsnam@n U

1 ammsdiasniduioll  weudnwesBaudiulddnfivsdvaann (efficiency)
32.57 % uaz 28.65 % miuasu JellAdeudretinn Ansgouemdanupany
v ] 2 dl J - d- - 1 %3 2 g ]
BUABUING  LpsamilafivsnienszusunisAmudoazdasidlataniny
angANFewIN Iineamdaidiendt 40°C, 75°C way 85°C mug1AY Teus
L7 -l or - -ll L] An‘ £ 73 y -3 1 %’
fenNeazNIAIUANgUR et Rnidaintsiastsesladnluiduaay
uaniisllifunsgudendanupnuteulibeldnsteed  aossinien
o ar - o o . H -
reumsanlunduun i liinadstamd Inganadingunidn boiler A% e
- ¥ c: 1 . C o [ a J
aaUT unsunfsie i1y boiler Wunstsendandanuannufeudni i
J - = 2 ] - 9 -l -‘ ] 1 ]
2. Lwa\amnlunszmumsmmwuﬂﬁqmm;mmuﬁmummﬂawmamwaum
azqquﬁms@ryLﬁawﬁqaquﬂ01u§'auLﬁﬂ1ﬁ’u’dqﬂ wansei luseuudlnana
v
geuderonufanliiuennea  ufesnazuandenldlande asiumazfinise.

-~ e D) i -' - - :
aninandnl¥liags WeifinnlszBnEnmnasndnligedu

E

- .v N o Ll - d’J v _ 2
3. ludeuresnzangoumnligndu  (cooling) nlaensigniuituanudady

t 4 H
gomnil 85°C wlfsdiminlagldennafignmgiives iWusdremaans

fauangniudelignungd 85°C Wamaamievsvan: 43°C ndeemanuiand

34



v t
\ Py <

fneineanu1RINgnIN 4

. s do
A1 1.77x10° kJ/hr aziinideanianalulsasnuim

-

aa A a « y  olm &l -
nﬁmmﬁmﬂquuqmﬁmnawu RIAYTUICUUNMTICUNEAMMNTAUNA  IRATTUNE

a4 a4
1

auFeuldalusrauiliidusunsmesegannsasfufifu (Wmeg I
autlaaafantelulrsnugramnssuiovuaguungRunalfiRewldhiny
a b oo Ty :
45°C)  mnsBmmaRmanszunaeniAus eufluedieenuuuldanunsadnemls
graon  WiesnisufiRenadulufeanonteendt uavdemaldauauinnu
Ifadnefisz@ndnn
4, annafingnin agldinanngnimgiAa 40°C, 75°C uay 85°C mnuwldndn
v :" =l o ¥ 3 Ad a ° J or %’ ¢]
oty avsezlinsininannudiafifgamgRaindiunegauinaantuiniag
I~ ° o 9 3 alal < ! <4 o - H 3 3 -
w3 audnnfundeduiligamgiigeandn Weasinisuwfeuinlundesiulni e
o o ¥ 04 y%’ = - X -] anl
unnsyszadandesiuaciniauluntsinlfundangigeuaunegungdin
k%4 o

1 4 1 v
Fanig 1w nasisitanudefiiigouugi 40°C wuandmFe? e iR

85°C flazdaeszndandsnuanaieuluniafingnovgiizesin i

° - ) ) o ¥ /
3.5 meAunuLlausail uaﬂgnkﬁﬂéﬂﬂﬂQ“uﬂuq (Boiler)

Tinffuan 169.41 Ve - ladu nazenafen J
v boiler "] 2353.83 kg,230°C "

5’1(qmﬂqﬁiao)+candensate steam 2100 kgrhr, 165°C
2100 kg/r, 80°C R >

o ¥
g1 3.10 uamaanar i uazsinazneanteswiiain (Boiler)

53 tAseRlausall
m?ﬁ'\mmLﬁuﬁ'aﬁmmﬁﬂﬁ'uLm (2glud29 input)
snshamfipnudasumng  0.98
YinshusnTidn boiler = 169.41 hr

ynduaniiAnauFaun (LHV) = 10000 kcalll

. g LY P
. WNUANA enthalpy

(169.41 1/hr)(10000 kcalfh)

|

1694100 kcal/hr (1 kcal = 4.184 kJ)

It

7.09x10° kJ/hr

35




ANFATMIDLA USR] 18910

H input = mCAT | | '
= (2100 kg/hr)(4.19 kd/kgK)(353.15-298.15K)
= 4.84x10° kd/hr B ‘

H uput = (2100 kg/hr)(2763.5 kirkg)
= 5.80x10° kJ/hr

nmsAnwaadusall 1asaniedau (aglugag output)

7N H flue gas =m air -Cp air AT

(2353.83 kg air *)(1.026 kJ/kgK)(503.15-298.15K)
4.95x10° kd/hr

* punenug] : gnisaneadldluntanuan

S o = (7.09x10° kd/hr) + (4.84x10° kJ/hr)
= 7.57x10° kd/hr
S 2H o = (5.80x10° kd/hr) + (4.95x10° kJ/hr)
= 6.30x10° kd/hr
thalpy effici Rt ko) NTRIEGY)
enthalpy efficiency = 7.57X106/C]/h7‘x = 83.22%

enthalpy efficiency loss = (7.57x10° kJ/hr) - (6.30x10° kd/hr)
= 1.27x10° kd/hr

o & 5 gy
M9 lAsIERanigasE
mMsAnwnssnisaflizasinfium (agluga input)
idumnilesdlssnay C=86.1%, H = 11.8%, S = 2.1%

ANGAT exergy

B} H ( Q) ( E)
= HV{1.0038+(0.1365>< C)+ 00308 |+ 00104 x-

0118) ( 0 ) ( 0.02'1)
+{ 0.0308 x osen 0.0104 x ORel

=10000kcal / 1[1.0038 + (0.1365 X

0861
= 10000 kcal/l (1.0038 + 0.0187 + 0.000254)
=1.02 x 10* kealll (1 keal = 4.184 kJ)

=427 x 10" kJ/!

lunszuqunisadndunduanly 169.41 Vhr
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))

-~ Wexergy = (4.27 x 10° kIN)(169.41 Ihr) = 7.23 x 10° kl/hr

o & aal ¥
NITATUIRLANERTE ARIUN

4.84 x 105)
= S - T
€ ot (4.84x10" kJ/hr) [29\8.15 x[ 35315 :l
= (4.84x10° kd/hr) - (4.09x10° kJ/hr)
= 7.50x10" kd/hr
6 580x10°Y)
€ uout = (5.80x10" kJ/hr) - [298.15 X (_ESIT)}

(5.80x10° kJ/hr) - (3.95x10° kd/hr)
1.85x10° kdrhr

NsALILENLTRsETRIRNNATaY

. . 495 x 105)
€ s = (4.95x10° kJ/hr) - [298.15x( o

(4.95x10° kd/hr) - (2.93x10° kJ/hr)
2.02x10° kJ/hr

’.' Z € input

(7.23x10° kd/hr) + (7.50x10° kJ/hr)
7.31x10° kd/hr

]

(1.85x10° kd/hr) + (2.02x10° kJ/hr)
2.05x10° kd/hr

- 2.05% 10°%J / hr
exergy efficiency = 731%10°K) / Fr x100 =28.04%

127 10°
€ (1.27x10° kd/ho) - [298.15 x (;H

’-' 2 € output

43815
(1.27x10% kd/hr) - (8.64x10° k/hr)
4.06x10° kd/hr

L 4

35.1 wamaliasiziiBuiall wandnigasdensudadh boier)

nansdaseiiduiadvesndeviuandlSlunnsed 3.17 uasnanisSiaseian

¥ o
wafHrewdiatiiuandlilunnsnedia.1g

37



ms"leﬁ 3.17 Enthalpy analysis of boiler

Enthalpy input kd/hr % Enthalpy output kJ/hr %
1. water 4.84x10° |6.39 | 1. steam 5.80x10° | 76.62
2. fuel oil 7.00x10° | 93.66 | 2.fuel gas 4.95x10° | 6.54
3.loss 1.27x10° | 16.78
TH 7.57x10° [100 {3H 7.57x10° | 100
= 530x10° 100 = 83.22%
o 57 %100 X1V = 83.22%
A15197 3.18 Exergy analysis of boiler
Exergy input kd/hr % Exergy output kd/hr %
1. water 7.50x10* | 1.03 [ 1. steam 1.85x10° | 25.31
2. fuel oil 7.23x10° | 98.91 | 2.fuel gas 2.02x10° | 2.76
3. loss 4.06x10° | 5.55
- Irreversibility 4.85x10° | 66.35
Te 731x10° {100 |Se 7.31x10° | 100
s cea L P I
SN 728 I e P

352 JasninansTianeiiduiall wandnigefansvstath polier

nnMsdiasiauialaviiulddnililssBnanan (efficiency) 83.22% FallAnga
waznsliasizRenitadEArlszBnEnan (efficiency) 28.04% Felaigain uamalfifiudniinas
< - 4 b ] 174 d' t 1 or a; ' }73 o’ E73
gausanaUAMINTauAaLT g Tedaulvgjog ludiuraandsnuiibisnunsadaunauly
(Imeversibility) et 65.33% uamadnilanimeys atladedu niigaulunsinliifiannegey
deandsnuaufeuluszuunimdnlenn (steam) 2eusiasn (boiler) Faaz@asinnsUsu
dssudlneifiulss@ndnn (efficiency) Tunnsnneu wandunistseudandaanudunis
1'% - 2 o -l dl )
amsuulunsAn Id L Tssudnniemis
nnsRaTnssLLRAn larressialin (boiler) #udrinrgoydendasnuay

174 o : - d’ ar ar ¥ g . - g
TAUAIUN 'Nm?fmmmmﬁqumwmwmmmmnnuvm'auﬁ (boiler) lunﬁsnamlﬂuq



I

Femstszudandenulussunlainasdamauiianngm? aunsanisgoydendenuly

¥ -l 1

szuvlaviReniaw
= ¢ & o [~ 4 ) o &

3.6 msTtaTeiiauiall uananigasiinesraranssurumsndnzadmlsany
Wafianisfiansansyundansiag q wi dhansmusuAsiussunlaesaugaes

nszusunsadavalannu Inefiansounlusauendsgily 3.11

- 3.6.1 MeaaTRiausall tnasau

»

ham  -1.20x10" kd/hr ham 1.11x10* kd/hr

sausage -1.06x10° kd/hr NITUIUNITNAR sausage 6.48x10* kJ/hr

meat ball -8.27x10° kJ/hr | l&nsanuan.gniu |meatball  1.77x10° ki/hr

steam  5.80x10° kJ/hr condensate 1.32x10° kJ/hr

P o 4
gﬂw 3.11 LARAINAIIUIININILAZTNIRANTAINI LTI

ZH input

| -1 20x10* kil + -1.06x10° kJind + 0.27x10% ki + 5.80x10° kd/hil
5.93x10° kJ/hr

Z H output

| 1.11x10* kd/hrl +| 6.48x10° ku/hr] +| 1.77x10% kil +| 1.32x10° kd/hrl
1.41x10° kd/hr

> H

Overail enthalpy efficiency —i;'ﬂm 00
input

141x10°

WHOO = 2378 %
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3.62 Ms3ilamsianigadalaasa

ham  1.00x10° kd/hr ham 6.00x10° kd/hr

sausage 8.00x10° ki/hr | NITUIUNIGHAM |sausage  3.10x10° kJjhr

meat ball 7.00x10° kd/hr_ \dnsan,uan,gniu |meatball  1.20x10° ki/hr

steam  1.73x10° kJd/hr condensate 3.93x10° kJ/;hr

al < : 2
51I73.12 usaudnizefisniuazaneansanicleny
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