
1

0

8560

B Pan’s1

0

8500

A Sugar

A Pan’s

118,12 t/h
69,3 °C
90,50% DS
88,41% Purity
48,79% Crystals
12.655 CU

59,28 t/h
71,8 °C
92,50% DS
76,35% Purity
44,63% Crystals
39.907 CU

2nd Vapour2nd Vapour

B Sugar

A Condenser B Condenser

10

8550

2nd Vapour

Area: 35 m²
k­value: 500 W/(m²K)

90,50% DS 92,50% DS

1

0
85

40

3,80 t/h
63,3 °C
77,84% DS
79,04% Purity
0,00% Crystals

55,47 t/h
50,0 °C
99,13% Sugar
99,20% DS
99,93% Purity
121 CU

Wash flow

75,0 °C 75,0 °C

63,0 °C
51,96% Crystals

6195­8

110,4 °C

65,0 °C
47,53% Crystals

6195­9

110,4 °C
6195­7

110,4 °C

6210­7 2,55 t/h
85,0 °C6218­94,89 t/h

122,3 °C

B Molasses
29,42 t/h
56,7 °C
82,42% DS
51,36% Purity
0,00% Crystals

5010­0

171,30 t/h
72,1 °C
62,41% DS
88,41% Purity
12.287 CU

5030­1

55,62 t/h
145,2 kPa
110,4 °C (Sat.)

5030­0

12,16 t/h
145,2 kPa
110,4 °C (Sat.)

5030­2

1,14 t/h
145,2 kPa
110,4 °C (Sat.)

52
40

­9

53,17 t/h
20,0 kPa
60,1 °C (Sat.)

52
60

­0

12,07 t/h
20,0 kPa
60,1 °C (Sat.)

12
5091

9
5092

9
5094

1
0

50
96

1
0

50
93

1
0

50
971

0
50

95

951
00

50
99 5098

Wash
water

Sugar
Green run off Sugar

White
run off

Green
run off

Wash
water

1 2
5151

9
5152

9
5153

1

0
51

54 1

0
51

56

1

0
51

55

51
60

9 51
75

1

0
51

57

5161

1

0
51

58
1

0
51

59

5162

8510 8570

28,61 t/h
56,6 °C
96,56% DS
98,00% Purity
4.794 CU
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AMS is an integrated on­line mass­ energy and colour balance of the
process based on the Sugars™ program.

AMS ­ Objectives
AMS is a software tool processing data of the Process Data Acquisition
System (PDAS) & laboratory system => complementary link between
condition and performance monitoring.

AMS based on standard, industry accepted and proven software:
Sugars™: Process modelling software
Visio®: Process visualization software

Approx. 100­150 input variables are necessary compared to up to 3.000 values
recorded by the processing system and in the laboratory to model the process. AMS ­ Targets

Consistent mass­ energy and colour balance of the
process => transparent factory.

AMS based on processing modules –
avoids mathematical (connection)­errors.

System is fully open and programmable –
limited manufacturer reliance.

Easy handling &training for „non­graduates“ e.g.,
control terminal staff.

Quick and easy adaptation of the factory model
in case of changes in the process scheme.

AMS ­ Summary

1

0

8300
1st effect
6000 m²

Total area
7000 m²

Plate type

10

8200

Condensate

Limed juice

Limed juice

1st Vapour

Condensate

Exhaust steam

1st Vapour

Clarified juice Juice out

86,99 t/h
126,9 °C

70,11 t/h
213,0 kPa
122,2 °C (Sat.)

86,99 t/h
246,0 kPa
126,9 °C (Sat.)

287,32 t/h
93,7 °C
11,68% DS
84,48% Purity

217,21 t/h
122,5 °C
15,45% DS
84,48% Purity

375,00 t/h
75,0 °C
16,50% DS
87,35% Purity

375,00 t/h
90,0 °C
16,50% DS
87,35% Purity

9,93 t/h
175,1 kPa
116,1 °C (Sat.)

9,93 t/h
116,1 °C

0

1

8000

0

1

8030

0

1

8060

0

1

8090

0

9

8010

0

9

80
20

0

9

8040

0

9

80
50

0

9

8070

0

9

80
80

0

9

8100

1st Effect
5800 m²
k­value

1930 W/(m²K)

2nd Effect
8600 m²
k­value

1480 W/(m²K)

3rd Effect
2200 m²
k­value

1120 W/(m²K)

4th Effect
2200 m²
k­value

770 W/(m²K)

Distillery juice heater

Clarified juice heater

0

9

81
10

1

0

8120

9

81
30

Clarified juice heater

5th Effect
2200 m²
k­value

420 W/(m²K)

Total area
2800 m²
Robert

Total area
2800 m²
Robert

Total area
2800 m²
Robert

Total area
6500 m²
Robert

8600 m² 2200 m² 2200 m² 2200 m²5800 m²

Limed juice heater

Venting & losses

Distillery juice heater

Sugar house

Syrup heater

Limed juice heater

Venting & losses Venting & losses

Distillery juice heater

Limed juice heater

Venting & losses

Limed juice heater

Distillery juice heater

Mixed juice heater

8322­0

621,67 t/h
108,8 °C
18,16% DS
88,56% Purity
8.193 CU

180,12 t/h
288,0 kPa
132,1 °C (Sat.)

4100­0

180,12 t/h
132,1 °C

4140­0

146,01 t/h
122,3 °C

4200­0

50,25 t/h
110,4 °C

4250­1

38,01 t/h
95,3 °C

4380­0 26,91 t/h
80,6 °C

41
50

­1

3,32 t/h
110,4 °C (Sat.)

42
10

­1

8,29 t/h
95,3 °C (Sat.)

42
60

­1

9,41 t/h
80,6 °C (Sat.)

4350­0
180,93 t/h
60,8 °C
62,39% DS
88,56% Purity
8.439 CU

3200­1

3140­1

3250­0

4030­1

3190­1

8292­0

5030­0

3250­5

4000­1

4370­1

4310­1

3180­1

8302­0

4310­2

3170­1

8312­0

3010­1

4310­5
29,58 t/h
18,2 kPa
58,1 °C (Sat.)

1st
Vapour

2nd
Vapour

3rd
Vapour

4th
Vapour

5th
Vapour

2,46 t/h

17,61 t/h

5,45 t/h

1,70 t/h

Total area
9600 m²
Robert

462,12 t/h
122,9 °C
24,43% DS

311,16 t/h
111,4 °C
36,28% DS

255,22 t/h
96,6 °C
44,23% DS

212,96 t/h
82,3 °C
53,01% DS

Condenser

6,88 t/h

68,92 t/h

2,68 t/h

8,51 t/h

15,34 t/h

1,70 t/h

4,78 t/h

2,09 t/h

4,97 t/h

1,70 t/h

7,75 t/h

16,77 t/h

1,70 t/h

Exhaust steam

Clarified juice

Syrup

Sugar

A white run off

8400

White
run off

Sugar

Green
run off

Wash
water

1 2
8270

9
8271

9
8272

10
82

73 1
0

82
74

10
82

75

82
76

9 82
77

10
82

78

8279

1
0

82
80

10
82

81

8282

2,68 t/h
76,1 °C
73,40% DS
82,30% Purity
0,00% Crystals

36,55 t/h
56,0 °C
98,88% Sugar
99,47% DS
99,41% Purity

A green run off
49,48 t/h
55,0 °C
79,50% DS
72,50% Purity
0,00% Crystals

A massecuite

6218­0 3,86 t/h
122,3 °C

Wash water

Wash water

84,86 t/h
65,0 °C
91,52% DS
85,35% Purity
52,89% Crystals

Wash water

Basis for future expert systems

Reduction of process automation and control equipment

Maintenance and personnel cost reduction

Reconciliation of process values versus the Sugars™/AMS calculation

Sugars™/AMS offers an excellent process overview

Process Control System (PCS)
& laboratory data

Crystal loss: 19,5 %
Wash water 4,5 % o.m.

IPRO Industrieprojekt GmbH
Celler Straße 67, 38114 Braunschweig,

Germany

Phone: + 49 ­ 531 / 590 03 ­ 0
Fax: + 49 ­ 531 / 590 03–45

ipro@ipro­bs.de www.ipro­bs.de

Figure 2: Simulation model of an evaporation station

Figure 1: Sugar house simulation model

Green values are imported by
Advanced Monitoring System

90,0 °C

Area: 250 m²

15,45% DS

213,0 kPa

6000 m²

Flash VapourFlash VapourFlash Vapour

159,55 t/h
213,4 kPa
122,3 °C (Sat.)

150,96 t/h
145,2 kPa
110,4 °C (Sat.)

213,4 kPa 145,2 kPa
55,94 t/h
85,6 kPa
95,3 °C (Sat.)

85,6 kPa
42,26 t/h
48,5 kPa
80,6 °C (Sat.)

48,5 kPa
32,03 t/h
18,2 kPa
58,1 °C (Sat.)

18,2 kPa

62,39% DS

k­value:
1.990 W/(m²K)

Figure 3: Key Performance Indexes (KPI) of chosen equipment

k­value:
750 W/(m²/K)
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73,40% DS
82,30% Purity

99,47% DS
99,41% Purity

79,50% DS
72,50% Purity

99,20% DS
99,93% Purity

67,55 t/h
61,0 °C
76,80% DS
76,20% Purity
0,00% Crystals
38.495 CU

76,80% DS
76,20% Purity

96,56% DS
98,00% Purity

82,42% DS
51,36% Purity

77,84% DS
79,04% Purity

84,86 t/h
67,4 °C
91,52% DS
85,35% Purity
50,13% Crystals

B centrifugalA centrifugal

Equipment performance is directly shown.

PDAS XML Data
exchange

Simulation
model

Expert
system

KPI
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Process is simulated on the basis of individual station models.

Key benefits of Sugars™ andAMS

Simple and clear visualisation of the process.

All important physical medium properties are already included.

Mathematical connection errors can not occur in comparison to Excel spreadsheets.

AMS ­ References

Contacts

Time to create and to modify a balance of a factory is much shorter than with other tools.

The process connections can easily be rearranged on the screen.

A colour balance can be included and the product quality can be determined.

“On line“ comparison between measured values and calculated values.

IPRO Industrieprojekt GmbH Sugars International LLC
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Determination of bottlenecks in the factory.

Modelling and simulation allow rapid evaluation of each alternative to arrive at process
and/or equipment changes that can reduce the energy consumption of a factory.

Research and Development (R&D) projects can be modelled
and simulated before funds are committed.

Sugar yield can be increased by process and/or equipment changes.
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