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Objectives

1. Present mogeling of a sugar cane factory
dz0Af Al Ay3 {dz3l NAu oL

2. Discuss factory modification to reduce steam
usage.

3. Compare the different boiling schemes for
Improvement of raw sugar color.
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1. MS Visio for the graphical interface.
2. Sugars for calculations.

Visio communicates with Sugars using ActiveX
Technology.



Other Software Programs

A ASPEN

A CHEMCAD

AHYSIM

AHYSYS

A PROISM

A SUPERPRIESIGNER(

A All these program are capable of material and
energy balances, but they are not specific for
sugar mills and refineries
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X |s used to model sugar factories and
refineries.

X has successfully modeled thousands of sugar
processes since It was introduced in 1986.

X IS a reliable program that is used by sugar
companies and engineering firms to improve
existing factories, or to design new ones.

X IS the most widely used program in the world
for modeling and simulating sugar processes.




What Information Do You Need?

1. Daily manufacturing
2. All & Installed hp.

3. Equipment performance data, heaters,
evaporators, etc.

4. bollers, pans, anthjection water pumps data,
thermal parameters, pressures, temperatures
and vacuum and types of equipment or unit
operations.



Water rate

36.3227 1 .
|/

CANE INPUT

875,000.0 Ib/h
15,543.82 ft*/h
437 .50 ton/h
200°C
71.65% H20
28.35% TDM
12.41% Sugar
16.93% DS
85.00% Purity
15,000 CU

13.75% Fiber

100 -

MILLING PLANT( 6 MILLS, 3 CANE

KNIVES )

MILLING 1

257,435.6 Ib/h
LIVE STEAM 128.72 ton/h
FROM 234.0 psia
BOILERS 2022°C
201.8 °C (Sat.)
1,200.0 BTU/Ib

AT,

i .
Lothphr 71 7R Cane knife 1

Power
required
723hp

ISentropicefficency
45%
26,250.0 Ib/h
29.7 psia
121.0°C

199-0

Water ra
36.3227
Lb/hp-hr

Power
required

843 hp
ISentropicefficency
45%

30,625.0 Ib/h
29.7 psia
121.0°C

AV Y

MILL # 1 TURBINE

Water rate
33 Lb/hp-hr

ISentropicefficency

Cane
knife 2

875,000.0 Ib/h

26,250.0 Ib/h
29.7 psia

Water rate
36 Lb/hp-hr
Power required

723 hp

ISentropicefficency
45%

50%

Mill # 1

94,754 6 Ib/h
86.24% H20
14.76% TDM
12.55% Sugar
14.76% DS
85.00% Purity

28,875.0 Ib/h
29.7 psia

Power required

MILL # 2 TURBINE

Water rate Power required714 hp
36  Lb/hp-hr

883 hp

|1Sentropicefficency

45% 506,334.0 Ib/h

Mill # 2

780,772.1 Ib/h
86.31% H20
13.69% TDM
11.60% Sugar
13.69% DS
84.74% Purity

25,939.1 Ib/h
29.7 psia

268,345.1 Ib/h

? 926°C
525,316.1 Ib/h
257 °C 166.8 BTU/Ib

[l 532841 BTUNK-f20F)

2157.1252 f*

268,345.1 Ib/h
71.1°C
128.1 BTU/Ib

IMBIBITIONS

L- 350,210.7 Ibth
{ 2000 >> 11.70% Sugar
13.80% DS
84.77% Purily
15,231 CU
427°C
WATER

I 1,166,622.3 Ib/h

27,998.9 Ib/h

MILL # 3 TURBINE

Water rate Ppower required71 hp
36 Lb/hp-hr

ISentropicefficency
45%

375,786.1 Ib/h
519°C
Mill # 3 5.74% Sugar
7.09% DS
80.95% Purity

660,815.0 Ib/h
87.28% H20
12.72% TDM
10.74% Sugar
12.72% DS
84.39% Purity

BALANCED
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C:\Users\Fikadu\Desktop\evap project\

CASES@LASUCA\comparison between dp,dm,atop‘&_
threeB\compar dp with dm\THREE BOIL 0% top off 85

PURITY .vsd
16/12/2010 13:51:04 1

STATION NO. 100 - 199




28,211.0 Ib/h
14.11 ton/h
234.0 psia

2022 °C
201.8 °C (Sat.)
1,200.0 BTU/Ib

MILL # 4 TURBINE
Water rate Power required

36 Lb/hp-hr 777 hp

ISentropicefficency

45%

881,593.3 Ib/h
76.32% H20
23.68% TDM
8.36% Sugar
13.65% Fiber

Mill # 4

28,211.0 Ib/h
29.7 psia

506,334.0 lo/h
89.16% H20

10.84% TDM <1490 |
9.08% Sugar

10.84% DS
83.80% Purity

0.00% Fiber

MILLING 2

MILL # 5 TURBINE

Water rate
36 Lb/hp-hr
ISentropicefficency

45%

Power required
753 hp

] 27.,366.1 Ib/h
& | 13.68 ton/h
@] 2340 psia
N/ 2022°C
201.8 °C (Sat.)
1,200.0 BTU/Ib

28,001.2 Ib/h

= |® 14.00 ton/h
), 234.0 psia
4 2022 °C

201.8 °C (Sat.)
1,200.0 BTU/Ib

Imbibitions
water

MILL # 6 TURBINE

Water rate
33 Lb/hp-hr

Power required
857 hp

A

268,345.1 Ib/h ISentropicefficency

375,786.1 Ib/h
92.91% H20
7.09% TDM
5.74% Sugar

7.09% DS
80.95% Purity
19,051 CU
0.00% Fiber

27,366.1 Ib/h
29.7 psia

\

Mill # 5

/
N/

71.1°C 50%

Mill # &

560,024.5 Ib/h

267,818.3 Ib/h
133.91 ton/h
52.50% H20
47 50% TDM
2.29% Sugar
4.68% DS
89.04% Purity
44.92% Fiber

292,208.3 Ib/h
97.62% H20
2.38% TDM
1.86% Sugar

2.38% DS

77.96% Purity

0.00% Fiber

28,001.2 Ib/h
29.7 psia

186

14,855.7 Ib/

365.20 ft¥/h

7.43 ton/h
Excess
bagasse

232,850.0 Ib/h 7,727.4 Iblh
To To
boiler mud

filter
\J

Bagasse consumption
during mill stopped
= 5%" bagasse input to

boiler
12,387.0 Ib/h

BALANCED

FIKADIIL M REYENF .
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350,210.7 Ib/h
5,356.37 ft*/h
175.11 ton/h

427°C
86.20% H20
13.80% TDM
11.70% Sugar
13.80% DS
84.77% Purity
0.00% Crystals
15,231 CU
70.6 BTU/Ib

i

Mixed 200

juice tank

875,526.8 Ib/h
325°C
86.20% H20
13.80% TDM
11.70% Sugar
13.80% DS
84.77% Purity

0.00% Fiber 240

525,316.1 Ib/h
257°C
13.80% TDM
11.70% Sugar
13.80% DS
84.77% Purity

Milk of
Lime
4,399.6 Ib/h
14.7 psia
20.0°C
100.0 °C (Sat.)
30.2 BTU/Ib

CLARIFICATION STATION WITH

FILTRATE RECYCLED TO

879,926.4 Ib/h

1982
:’7 919.3 Ib/h

Limed juice Turbine
Water rate
41 Lb/hp-hr
ISentropicefficency
40%

Power required
194 hp

MUD TANK

Bagacillo
R

7,727 .4 Ib/h

234.0 psia
2022°C

7,919.3 Ib/h
29.7 psia

7250 fi?

LIMED JUICE
PUMPS
TURBINE

1,136.1 BTU/Ib

CLARIFIER

Vapor 1 from
Pre's
< 36,796.3 Ib/h
@ 22.8psia
113.2°C
112.8 °C (Sat.)
1,159.2 BTU/Ib

OHTC

Vapor 1 from
Pre's

21,830.0 Ib/h
22.8 psia
113.2°C

112.8 °C (Sat.)

1.159.2 BTU/lb

180
BTU/(h-ft*-°F)

879,926.5 Ib/h
906 °C
Heating
surface
area

HEATERS
CONDENSATE
RECEIVER

Heating

surface
area 4
120,247.6 Ib/h

Juice
from
Vacuum
Filter

TO HOT
WATER TANK

58,626.3 Ib/h
112.8°C
203.4 BTU/b

Flash tank

1,908.01 ft/h
60.12 ton/h
738°C
91.59% H20
8.41% TDM
6.66% Sugar
8.33% DS
80.02% Purity
0.00% Crystals
19,981 CU
126.5 BTU/Ib

439.96 ton/h
324°C

Vent to
atmosphere
6,861.6 Ib/h

14.6 psia

100.0 °C

=

79,926.5 Ib/h

OHTC

180

52,318.8 Ib/h
) 26.16 ton/h

Y 104.1 °C
1,153.2 BTU/Ib

o
5
@ (=
b
=1

BTU/(h-ft*-°F

52,318.8 Ib/h
26.16 ton/h
1036°C
186.7 BTU/Ib

84.41% Purity i
2500 0.00% Fiber / 242 |
N

879,926.5 Ib/h
439.96 ton/h
66.9°C

993,318.8 Ib/h
15,804.49 ft¥h
496.66 ton/h
96.8°C
11.12% Sugar
13.19% DS

FLOCCULANT STATION
6.3 Ib/h

241-0

993,312.5 Ib/h
84.41% Purity

Dorr Clarifier

FILTER WASH
WATER 2

21,383.4 Ib/h

140,497.7 Ib/h
958 °C
8.50% TDM
6.35% Sugar

76,947.2 Ib/h
936°C Low
4.14% Sugar VACUUM
5.21% DS

44.7 psia

56.0°C

7.86% DS
81.39% Purity
18,610 CU

79.43% Purity

148,225.1 Ib/h
2,458.35 ft*/h
74.11 ton/h
89.47% H20
10.53% TDM
6.14% Sugar
7.78% DS
81.52% Purity
18,473 CU
159.9 BTU/Ib

HIGH
VACUUM

FILTER
CAKE

45,862.9 Ib/h
2.38% Sugar
2.78% DS
7.57% Fiber

VACUUM FILTER

120,247.6

46,798.3 Ib/h

84.1°C ETTIITIT

10.31% Sugar zad

12.85% DS

80.41% Purity

Ib/h

73.8°C
8.41% TDM
6.66% Sugar
8.33% DS

80.02% P

urity

CLARIFIERS'
UNDER FLOW

Filtrate receiver
tank

3,497.9 Ib/h
5.3 psia
73.8°C

0.00% Sugar
0.00% DS

2,393.4 Ib/h
37.93 ft¥h
14.06% DS

Clarified
juice tank

850,427.7 Ib/h
425.21 ton/h

14.06% TDM
11.91% Sugar
14.06% DS
84.68% Purity

244,084.9 Ibh
122.04 ton/h
406 °C

0.00% Crystals
15,318 CU
159.6 BTU/Ib
0.00% Fiber

0.00% Sugar
0.00% DS

8 247,582.7 Ib/h
2] 123.79 tonrh
48.9°C
0.00% Sugar
0.00% DS

BALANCED

FIKAD!! M REYFENE
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FROM

LIMED

JUICE
~ ) PumP
\/TURBINES

9,199.9 b/h
< 6003-0

76,840.5Ib/h -
< 0rtior | FROM ID FANS

10,860.8 Ib/h ~
- < _0620¢ | From FWP

12,147 .9 Ib/h /:l' FROM
~JE109 INJECTION

WATER PUMPS

Exhaust
from mill
turbines

Exhaust
om Turbo

generator
Exhaust to

dearator
10,390.1 Ib/h
140,282.41 ft¥/h
29.7 psia
121.0°C
121.0 °C (Sat.)
1,138.2 BTU/Ib

= A

Exhaust to low
grade pans

R
2400-0 > 21,793.2 Iblh

R
—‘ 3200-1 >
R
—‘ 330n4:>
—‘ 2;0—1 \/;,
—‘ 2;0—1 :;.L

EVAPORATION STATION1

TO V2 PRODUCER
VESSELS

Vapor 1 to 15T BODY

SMALL TRIPLE 867,784.8 Ib/h

Vapor 1 to primary 36.796.3 Ib/h

juice heaters

Vapor 1 to
secandary juice

heaters 21,830.0 Ib/h

Vapor 1 to Pan

83,466.7 Ib/h

ﬂ} MASSECUITE
" REHEATER

305,570.4 Ib/h
22.8 psia

2,383.1 Ibth
oc 113.2°C

station

26,709.5 Ib/h
360,618.03 ft*/h
13.35 ton/h

42,298.6 Ib/h

41,740.1 Ib/h

COLD WATER

£l

3,369,102.5 Ib/h

30.0 psia

40

.6°C

73.0 BTU/Ib
42,282.8 Ib/h

2.4 psia
59.5°C
1,121.5 BTU/Ib

P

345,659.6 Ib/h
4,866,927.00 ft*/h
172.83 ton/h
29.7 psia
121.0°C
121.0 °C (8at.)
1,138.2 BTU/Ib

29.7 psia
1z21.0°C
121.0 °C (Sat.)
1,138.2 BTU/Ib

OHTC
420.6599
BTU/(h-ft*-°F

3100

d
PRE'S

50000 ft*

2680ft

OHTC
337.0048
BTU/(h-ft*-°F)
Plate heat
exchanger

850,427.7 Ib/h
13,886.48 ft*/h
425.21 tonfh
64.7 psia
112.8°C
85.94% H20
14.06% TDM
11.91% Sugar
14.06% DS
84.68% Purity
0.00% Crystals
0.00% ISNS
0.00% Gas

15,318 CU
147.6 °C (Sat)
188.5 BTU/Ib
0.00% Fiber
CONDENSATE
RECEIVER FROM

PRE'S & HEATER
26,709.5 Ib/lh 372,369.0 Ib/h

TO BOILER
FEED WATER

345,659.6 Ib/h
121.0°C

CONDENSATE WATER SYSTEM

44,2225 Ibfh
787,076.50 ft¥/h
2211 ton/h
22.8 psia
113.2°C
112.8 °C (Sat)
1,159.2 BTU/Ib

3800-3

345,659.6 Ib/h
121.0°C

OHTC
274.0922

BTU/(h-ftz-°F)

A-D 3120

906,670.38 ft*h

21.15ton/h
18.7 psia
107.5°C
106.9 °C (Sat.)
1,155.5 BTU/Ib

OHTC

3130

103.0096
BTU/(h-ft2-°F)

1,458,787.88 ft*/h

20.87 ton/h

11.1 psia QHTC

93.3°C 53.0568
BTUKh-f2-°F)

923 °C (Sat.)
1,1459 BTU/Ib

_{ 3140
—

P 6,498.8 Ib/h

56.0 °C
1,118.6 BTU/Ib

Condenser
outlet water

3,417,887.5 Ib/h

E1& W1
15000 fi?

3810-8

190,700.0 Ib/h
21.94% DS

44,222 5 Ib/n
1128°C

E2 & W2
14875 ft*

]

48.9°C

E3& w3 87.9 BTU/Ib

12000 ft*

LAST BODY
.. CONDENSATE

3200-0
354,157.1 Ib/h
21.94% DS

148,401.4 Ib/h
2,260.00 ft/h
74.20 ton/h
18.7 psia
107.5°C
71.80% H20
28.20% TDM
23.88% Sugar
28.20% DS
84.68% Purity
0.00% Crystals
0.00% ISNS
0.00% Gas

106,661.3 Ib/h
1,515.81 ft’hh
53.33 ton/h
11.1 psia
933°C
60.77% H20
39.23% TDM
33.22% Sugar
39.23% DS
84.68% Purity
0.00% Crystals
0.00% ISNS
0.00% Gas

2.4 psia Pan Station
59.5°C
35.00% H20
65.00% TDM
55.04% Sugar
65.00% DS
84.68% Purity
0.00% Crystals
0.00% ISNS
0.00% Gas

64,378.6 Ib/h TANK
793.06 ft/h
32.19 ton/h Syrup to

56.0°C

3835

21,383.4 Ib/h

16,089 CU

16,089 CU

56.0 °C
R

16,089 CU

TOFILTER

106.9 °C (Sat.)
165.2 BTUIIb
0.00% Fiber

245,949.8 Ib/h
EXCESS
» CONDENSATE CAN
BE USE AS
CLEANING AND
To  STORAGE
IMBIBITIONS

268,345.1 Ib/h
926 °C

92.3 °C (Sal.)
132.8 BTU/Ib
0.00% Fiber

56.0 °C (Sat.)
67.7 BTU/Ib
0.00% Fiber

STATION

{

186,931.3 Ib/h
EXCESS TO

PROCESS TO CENTRIFUGAL STATION

BALANCED

11 M REYENF
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NEW SET EVAPORATOR

5,229,952.5 Ib/h

EVAPORATION STATION | gorar e

30.0 psia
40.6 °C

SMALL TRIPLE /QUADRUPLE EFFECT 73.0 BTU/Ib

60,202.5 Ibh 60,007.8 Ib/h '62,032.0 Ib/n
30.10 ton/h 2,098,265.50 ftih 2.4 psia
18.7 psia 11.1 psia 59.5°C
OHTC 107.6 °C OHTC 93.5°C OHTC 56.0 °C (Sat.)
67,784.8 Ibft ST 1,155.6 BTU/b 147.2419 923 °C (Sat) 61.0311 1,121.5 BTUlb
Y L BTU/(h-1t2°F) 1,146.0 BTU/b BTUI--F)
113.2°C 3300 3310 CT

R n
IEJJSQZBTUJHJ .
~ [ 5,305,687.5 Ib/h

15000 fi? 15000 ft? 85,791.28 ft5/h
L 15000 fi 2,652.84 ton/h

48.9 °C
60.007.8 Ib/h 13,703.2 Ib/h 87.9 BTU/b
923°C 2.4 psia

et 181,592.1 Ib/h
3,618.54 ft3h
2,540.98 ft¥h
120.80 ton/h
18.7 psia 90.80 ton/h
93.5°C

107.6°C
57.20% H20
o
67.83% H20 42.80% TOM 60,202 5 Ib/h

i o
R 27.24% Sugar 30 24% Sugr fa65-C
2179 Do 42.80% DS

o
67,784.8 Ib/h 32'13 % DS 84.68% Purity 119,560.2 Ib/h
22.8 psia f‘é‘ff’{f””‘.y 0.00% Crystals 1,472.82 fe/h
o .00% Crystals p e
01&020/3 GC 0.00% ISNS 01%0;@;%\'05 595;55‘?3”“ 158,825.8 Ib/h
A as 1 . °
2034 BTUIb legeacy 129.8 BTU/Ib 35.00% H20 wos
: 1615 BTU/b 0.00% Fiber o5 00% TOM 100.8 BTU/Ib
0.00% Fiber 55.04% Sugar
65.00% DS
84.68% Purity
0.00% Crystals
0.00% ISNS
16,889 CU
56.0 °C (Sat.)
67.7 BTU/b
0.00% Fiber

BALANCED

FIKADIIM REYENF )
C:\Users\Fikadu\Desktop\evap project\

CASES@LASUCA\comparison between dp,dm,atop,&
threeB\compar dp with dm\THREE BOIL 0% top off 85

16/12/2010 13:38:26




From C

Vapor 1 MAGMA
from

PRE’s

3,838.1 Ib/h
91.00% DS

From B MAGMA
0.01Ib/h
99.40% DS
99.42% Purity

84.73% Purity

21,981.4 Ib/h
121.0°C

83,297.0 Ib/h

0.0 Ib/h

PAN
STATION

64,384.0 Ib/h
32.19 ton/h
595°C
35.00% H20
65.00% TDM
55.04% Sugar
65.00% DS
84.68% Purity
0.00% Crystals
16 089 ClLI

melter

6,159.8 Ib/h
62.2°C
38.00% H20
62.00% TDM
52.53% Sugar
62.00% DS
84.72% Purity

82,970 CU

N

A TOP OFF

79,743.7 Ib/h
48.90% Sugar

70.00% D
69.86% Pu

A SUGAR

119,570.2 Ib/h
53.5°C
65.00% TDM
55.04% Sugar
65.00% DS
84.68% Purity

COLD WATER

6,272,309.5 Ib/h
4086 °C
73.0 BTU/Ib

50,421.7 Ib/h

R

121,800.7 Ib/h| &
1,307.08 ft*/h
84.69% Purity

55.37% Crystals

S
rity

55,811.6 Ib/h

Ib/h
0.0 16/ 112,184.5 Ib/h

74.64% Purit

0.01b/h
0.0 Ib/h

99.24% Sugar
99.67% DS
99.57% Purity
1,032 CU

34,009.7 Ib/h
0.60% H20
98.82% Sugar

-

99.42% Purity

-

R
(567> 8
&
0.0 Ib/h

83,705.5 Ib/h
901.45 ft*/h
88.29% Sugar
91.50% DS
74.64% Purity
44 70% Crystals

EET

A
MOLASSES

7,219.0 Ib/h
79.04 f*th
62.08% Sugar
89.00% DS
69.75% Purity
29.31% Crystals

B
MOLASSES

REHEATER

38.54% Sugar
70.00% DS
55.06% Purity

18,236.3 Ib/h

3,838.1 Ib/h

4.24% H20
84.73% Purity
81,044 CU

6,362,685.0 Ib/h
14.7 psia
48.9 °C

50,448.8 Ib/h 87.9 BTU/b

535.91 ft¥/h
54.17% Sugar
95.00% DS
57.03% Purity

121,955.2 Ib/h
36.16% Crystals

R

R
32203
2,401.0 Ib/h
29.7 psia
60,448.8 Ib/h 121.0 °C
40.6 °C
54.17% Sugar
57.03% Purity
41.96% Crystals

R

57.03% Purity
39.68% Crystals

water to

7.1665 gpm centrifugals

FINAL
MOLASSES

36,898.0 Ib/h

42.5°C
82.56% TDM
33.97% Sugar

19,190.7 Ib/h
84.73% Purity
81,044 CU

C magma C MAGMA MINGLER

1,834 CU

82.56% DS
41.15% Purity
0.00% Crystals

0.00% ISNS

312,251 CU

954.3 Ib/h
56.0°C

True purity= total sucrose/(tdm-isns)*100

89,821.3 Ib/h
99.08% Sugar
99.57% DS
99.51% Purity
1,335 CU

BALANCED
FIKAD! ! M REYFNFE
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LIVE STEAM TO MILLS,
ID FAN & FWP AND
Li INJECTION WATER PUMP
10,390.1 }bfh VENT FROM Steam on cane = 49.65% ve TURBINES, steam jets & etc 040

29.7 psia

S DEAERATOR Steam
121.0°C

R

E_ 27,500.0 Ib/h
. 2,360.0 Ib/h Generation (\ {1989 > 257.43561h  165.0 psia
32202 > 112.8 °C ® > g R 1,200.0 BTU/b
MAKE UP WATER EXHAUST TO » 434,420.2 Ibh -

L}— 4028-1 > 10,860.8 Ib/h
853,919.25 ft?/h
72,690.8 Ib/h DEAERATOR

156 °C 2;;42_; :)Z’I‘q’h 1 78,8405 Ibvh
@ R

D.Z‘IOTEA?HSO 40,434.6 Ib/h —@‘} 12,147.9 Ib/h

436,801.5 Ib/h ! on, fgooffgu[;“i, 2;512'(_323.3[‘:‘1 L {eo0z1 >

1156 °C 10 FEED o%gﬁf/”pfﬁy 1,200.0 BTUMb = ELECTRICAL

WATER PUMPS

POWER OUTPUT
0.00% Crystals . 0.0017KW
434,418.2 Ib/h 0.00% ISNS
217.21 ton/h 99.83% Gas
22.8 psia
BOILER FEED

ocu

112.8°C 201.8 °C (Sat)

WATER 112.8 °C (Sat) 1,200.0 BTU/Ib 0.11b/h
203.4 BTU/b 0.00% Fiber )

372,369.0 Ib/h )
6,329.81 ft*/h B \GASS| 0 402.3375;Si\l;fh
186.18 ton/h i
29.7 psia 3¢ ).
121.0 °C 18‘618.5!bfh 62.9 °C
100.00% H20 w7 b 20 ]
0.00% TDM . : BOILERS 11.2 Ib/h
0.00% Sugar 2.2¢ I 105.1 °C
0.00% DS 4L )S
0.00% Purity 1.92% ISNS
0.00% Crystals
0.00% ISNS
0.00% Gas
ocu
121.0 °C (Sat.)
218.3 BTU/Ib
0.00% Fiber

ID FAN steam Turbines

) Water rate  Power required
10,8608 Ib/h 76,8405 b/ o3
41 Lbfhp-h 1880 h
o V;AE'EIIEJR el ID FAN o ’
1,200.0 BTU/Ib 1,200.0 BTU/Ib ) i
PUMPS TURBINES 'Se“t"’":“me”cy _ Make up stsam
| TURBINES 40% > 40.451.51b/h
Boiler feed water turbines

v 29.7 psia
160.6 °C
Power required
Water rate wer requi 10.860.8 Ib/h 6 ID FANS
54.484  Lbihp-hr 199 hp

5.43 ton/h 76.840.5 Ib/h EACH TURBINES

2| 297psia 297 psia POWER REQUIRED
0% 121.0°C

) |5 121.0 °C 313 h
V' 121.0 °C (Sat.) v 121.0 °C (Sat.) P
1,151.7 BTU/b 1,136.1 BTU/b

ISentropicefficency

BOILER STATION

BALANCED
FIKAD! | M REYFNF

1
C:\Users\Fikadu\Desktop\evap project\
CASES@LASUCA\comparison between
dp,dm,atop,& threeB\compar dp with dm\THREE

BOIL 0% ff 85 PURITY .vsd
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5,305,687.5 Ib/h
85,791.28 ft¥/h

HOT SIDE INJECTION WATER PUMP
STEAM TURBINES

VENT TO
ATMOSPHERE

2,652 .84 ton/h
14.7 psia
48.9°C

100.0 °C (Sat.) 36

87.9 BTU/Ib

FROM MUD
FILTER

CONDENSER 1

Water rate
Lb/hp-hr

45%

FROM EVAP
CONDENSERS

TO
EVAPORATORS
CONDENSER

FROM PANS
CONDENSERS

15,333,216.0 Ib/h

To mud
filter

9,199.9 Ib/h
condenser

244,084.9 Ib/h 5

Power required

253 hp
ISentropicefficency

3,033,234.0 Ib/h

TO SPRAY PONDS/
COOLING TOWER
PUMPS

2,299,982.5 Ib/h

32100 >
9,199.9 Ib/h

148,334.9 Ib/h
1.3 psia
433°C
15,333,216.0 Ib/h
247,933.22 ft*/h
7,666.61 ton/h
70.0 psia
489 °C
150.5 °C (Sat.)
87.9BTU/b

13,666.,393.0 Ib/h

=)
&
=1

EE=)

70,049.0 Ib/h
406 °C
73.0 BTU/Ib
For other uses

TO PANS
CONDENSER _ r

R

5,229,952.5 Ib’h

84,297 .37 ft*/h

2,614.98 ton/h
30.0 psia
406°C

15,184,881.0 Ib/h
244,752.80 ft*/h
7,592.44 ton/h
30.0 psia
40.6 °C
121.3 °C (Sat.)
73.0 BTU/Nb

4\

6017

15,184,881.0 Ib/h

6020

INJECTION
WATER PUMPS

INJECTION
WATER PUMP
TURBINES

15,184,881.0 Ib/h

,518,488.1 Ib/h

A

\

E[? 12.147.910m

[
202.2 °C COLD SIDE INJECTION WATER PUMP

STEAM TURBINES

Water rate Power required

41 Lb/hp-hr 297 hp

ISentropicefficency
40%

12,147.9 Ib/h
121.0°C

INJECTION WATER SYSTEM

BALANCED

FIKADI LM REYENF )
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Example LASUCA Sugar Mill

A Crop year
b2 9EOSaa .IF3IFraasS x wmr

Syrup Brix was 58961.

Pan steam demand was high.
Unsteady crushing for different causes.
Inconsistent bagasse feeding to bollers.
Low boiler efficiencies.

Mother nature.

v Gnlog=m e I [=



o To To To o Do Do I»

Questions

azaid 2F GKS UGAYS 6S O2YyaARSNBR (K
steam to the process or looks like shortage of capacity if we ground extra
amount of cane or changing the boiling scheme. The problem is
overlooked other causes like:

Why the boiler forced to generate extra steam? Is it the process balanced’
How do we use the steam or vapors?

What is the syrup brix? What are the causes for frequent down time?
How do we control imbibition, molasses conditioning & mud filters water?
How do we feed the bagasse to boilers?

How do we control/or reduce the flue gas temperature?

What is the bagasse/steam quality?

C2NJ KSaS NBlazyasz aAiaydzZ adA2y NB3
to compare against the actual performance of the factory. In addition, it is
used to train process engineers, design new factories, evaluate the

feasibility of R&D projects, reconcile process data and provide information
about the process that cannot be measured.




COMPARISOB/N 2009 & 2010 CROP
wO9{ [ C .| 95 hb . D

TCD 1050@®@ 60 BRIX TCD 1050® 65 BRIX
2009 /2010 CROYear 2010Crop year
.hL[ 9w 9CCF+ p|. hL[ 9w 9CCF

Injection water temp. na D X C M X C
Exhaustusage atPan A B C & Grain Pal C & Grain Pans

Station

V1 Usage 50% A Pans only AllA & B Pans
V2 Usage N/A N/A

Lb/hr HP STEAM 464 796 441,704

Required Makaup to 62,000 45 500

Exhaust steam , Lb/hr

Excess Bagasddd/hr 0 23 : 092




Lasuca Crop Year 2010

A The base model is changed. Most of the problen
areas are addressed and the plant became more
efficient and produced more excess bagasse as @
result of less steam demand. Also, sugar Pol

iIncreased with low color due to good quality
cane.

A The excess bagasse created a different ( storage

or disposal) problem but it is more than offset by
a better balanced factory.

Ab.Y ¢KS a.lasS az2zRSf & A



Raw Sugar Color Improvement
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Types of Boiling Scheme
Over 80 Syrup Purity

1. Conventional Three Boiling Scheme.
2. DoubleMagma with Three Boiling.

3. Modified Double Magma with:
A 4 Boiling.
Attt a.d& YIF3IYlL 02 NBYSH
Attt a/da YIF3IYl 02 NBYSH
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oo STANDARD THREE
CONDENSOR BO | L | N G o

B PANS — GRAIN PAN ﬁ’

CONDENSOR
CONDENSOR

J—j

CONDENSATE CONDENSATE

—>

CONDENSATE CONDENSATE

WATER/STEAM

WATER/STEAM

WATER/STEAM r/ FINAL

MOLASSES

_,—D

WATER/A MOLASSES/SYRUP
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- DOUBLE MAGMA WITH
CONDENSOR THREE BOILING o

—» GRAIN PAN VAPORTO

VAPOR TO CONDENSOR
CONDENSOR

:l—'—}

CONDENSATE CONDENSATE

—P

CONDENSATE CONDENSATE

WATER/STEAM

WATER/STEAM

WATER/STEAM Fl NAL
MOLASSES

_,—D

WATER/A MOLASSES/SYRUP

WATER/SYRUP
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