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MName Definition

Energy rejected in effluents ECe = mCuit Ti-Teprear )/ Esp
Energy rejected in flue gases ECh; = mGy i{Ti-Tsar ) /Esp
Energy for water heating ECwr =mCy (Ti-T)/ Exp

Exergy rejected in effluents and in ExCe = mC, (T -Te gowe W /ExXpr
flue gases
ExCr; =mG, j(1i-Tac ;[ EXpra.
Total exergy rejected ExCr = ExCp + ExCpg

Energy conversion ExCpr = (EXsostrapea ) /EXsp

Exergy for water heating EXCirar = EXiyter [EXprac

Internal
Heat

Non
lzothermal
Mixing

Condensates
Recovery

— | Water System
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Fuels

Boilers

(RB.Bi,FF)
| A
1 1

-

HP': 3100 kPa
DHW PRV

MP: 965 kPa DHW ¥ PRV

LP: 345 kPa

To boilers :
(137°C) -
p—]

e o o -

Deareation

Cold water T (57°C)
(4°C)

Condensate recovered (—115°C)

PRV= Preesure release valve
DHW= Desuperheating water
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Process section (/o MW

Delignification 3.99 324
Bleaching 1.75 125
Concentration 42 142
Drying 4.76 342
Water heating 1.54 386
Recaustification 0.57 47
Deareation 2.66
Steam export (.64
Boilers, and other equip. (.98

Total process consumption 21.14




Process section m*fadt

Treated water
Delignification and washing
Bleaching

Concentration

Driymg

Recaustification

Deareation

Steam export

Boilers

Non-process uses

Screened water
Bleaching
Recaustification
NOn-process uses
Unaccounted water

lotal process consumption
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Cold water
{CW:4;’C -20°C)
¥
Steam Condensation
({Concentration Section)

40°C 62°C

y L 4

Warm Water Tank

IHR
(Process stream) (Effluents from
concentration)
63°C |
¥ . 58°C
Direct heating .

(Hot water tank) je—— I

js ;

Indirect Heating .
(LP steam) |

: 71°C

= -

Process
—__-.-.MOC :’620C
—_— s = 58°C  weeerrennnenes 71YC
IHR: Internal Heat Recovery
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Water inputs Effluents

Section Section

Water IN wood Water OUT pulp
chips
Water intake Effluents
Direct steam Water evaporated
injections
Unaccounted Condensate to the
SEWET
Expon

Total

)59 S odke :5 Jgo=

Steam production Condensates

Section Section

HP produced by Condensate recovered
the boilers
Desuperheating 5. Steam injections
Deareation
Condensate to sewer
Export

2726 Total

AL sl sl Gl 5T G55 slo 0sls 6 Jgor

Energy content Exergy conlent
(MW) {MW)

Fuels combus tion 183.8 125.5
Flue gases 118

From fuel combustion to steam 172 121,

(Esp Exsp)

HP steam production 172 78
Steam utilization 172 62.8
Process consumption (Exppy.) 172 47
Hot effluents 449 73
Water heating { Exyyra.) 37.1




t [ B cone = 255000 4 ] Ert 158 MW MW

2 || Ex{hﬂr HP prod = 43.6MWMW 5 . EthLEﬂ.‘I'FG =11.3 MW

3§ ExX gt prvs = 151 MWMW ¢ 74 Exy = 39.7 MW

“) . li
100 ||n||||“||hn

75 \

'y

Exergy (MW)
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Energy indicators Exergy indicators
(M) (My/my)

Flue gases Elre=007 ExCr=0.0M
Hot effluents EG=026 Ex(=016
Total savings EGr=033 ExCr=025
Energy conversion| ExCer=0.61
Water heating ECyra=022 ExWry,=0.26




4 e
Maximum Internal Heat IMinimum heating

Recovery = 192 MW || requirement
=123 MW

— ~-Hot Composite

Temperature (°C)

il —— Cold Composite
Pinch Point =71°C

-

" Minimum Cooling
Requirement = 10 MW

100 200
Heat Load (MW)
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Maximum Water Closure = 13680 t/h

o

—I_ —

Pinch Point =
0 ppm

o
Minimum Water
Requirement =

1000 th

Minimmum Effluent

—— Sinks
Production
— = = = Sources
= 880 t/h
1

T T T

Dissolved solids concentration (ppm)
z
(=]
=]

1000 2000 3000
Flow (t/h)

Fig 10. Water composite curves of the process.
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Starting configuration
HEN-0

+
Step 1: Pinch
Internal heat recovery diagram-1

¥
Step 2: Pinch
Water reutilization | diagram-2

Step 3: Pinch
Elimination of NIM diagram-3
¥
Step 4:
Energy Upgrading
¥

Step 5:
Condensate Recovery

L 3
Step 6:
Energy Conversion
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