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Who is ifu Hamburg

B Software Development and Consulting
B Founded 1992, today 33 employees

B 50 countries, 3000 clients

B Market leader in software for material and energy flow
visualization and modelling
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umberto’
know the flow.

Software developed by ifu Hamburg

Umberto — know the flow.
Material and Energy Flow Management

elSankey — show the flow.
Vizualisation of Sankey Diagrams
ecoinvent

Database for LCA DATA

(Sales- and Technology Partner)

Empinia — the plugin architecture.
Open Source Software Platform for .Net
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How is Umberto used for enviromental innovation?

Corporate Environmental Balance

Corporate Carbon Footprint Material Flow Models

Green House Gas Accounting Process optimization
(Scope 1+2) Material Flow

Cost Accounting

Raw materials/ Intermediate (MFCA)
Energy product 1

Ol

Distribution Use Disposal

Raw materials/ Intermediate
Energy product 2 )

[T
Life Cycle Assessment / Carbon footprint (Scope 3) &
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Umberto Graphical User Interface

Editor
- Graphical Modelling
- Sankey-Diagrams

- Hierarchical models

. Materiallist

- Prepared materials
-Imported materials “_ :
- manually created materials g
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Performance
Indicators
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Library

- Create user libraries

- 650 processes

- 4000 processes in
Ecoinvent
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Modelling of Process Systems with Umberto

B Material and energy flow analysis through graphical
modelling and visualization
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Process modelling

i Limberto 5.5 consult - [Waln (Hlorarchy: 1 )]
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packaging
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packaging /
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Process specification

malthouse

% Transition Specifications T1 - Input/Qutput Relations
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LA = AR B el Ful

Input f Output “Hocat\on Rules | Cast Center Costs | Cost Drivers | Constraints |

BEe

iar ‘P\ace‘Materia\ ‘Cuefﬁc\ent |B‘ Unit ‘DQ ‘g ar |PIace‘Material Coefficient ‘E‘ Unit |DQ |ﬁ
PpooPt  Abarley 1,30 kg @ = ||M[viopz  Abrewing mak 1.00 kg @2
_|%01P3  delectric energy 95,00 K1 @ | [vo1P4 A waste, unspecified 5.30 kg @
_|02P3 | & heat energy 22,00 K1 @
| |%03P1 | &drinking water 5,00 kg @
s L
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Process specificatior?| |-

filling

% Transition Specifications T4 - User Defined Functions

v ERWRe 223U v RO

Input f Output wparameters | Allocation Rules | Cost Center Casts | Cost Drivers | Referenced Stacks | Constraints |

M Transition Specifications T4 - User Defined Functions

“he hth 2B v B

Input { Output Parameters | Allocation Rules | Cost Center Costs | Cost Drivers | Referenced Stocks | Constraints |

var |Place]Material [B.unit_[pa [ [ [var [Place]material [B.unit_[pa |~
Px00P1 A bottle (0,330 [ @ | = ||MWonP? | Abeerin small bottle {0,330 [ @ |E
_|%01P1  Abottle (0,5) kg @ _|Y01P7  &beer in big bottle (0.5) kg @
_|%0zP1 & barrel (500 kg @ | |v02P7  &beer in barrel (SO0 kg @
_|%03P8  dbeer kg @
| |x04F3 & electric energy K @

ar_|Hame [ouantity Junic oo [pescription] &
_|BARR & Share of beer in barrels (501} 5.00 % ®
BE |0 Share of beer in big bottles (0,50) 35.00 % &
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Material flow visualization

M Hetwark Withaut HE: Main
RO TH B WM-ORA -1 &
operating supplies raw ma_terials.f
442,017.61 kg 34,323.403.72 ky packaging
939.81 kg
1,816,365.45 kg 2ga 31 ¢ rewhouse beer products
raw materials/ malthouse lorry filling .
packaging
1,528.053.48 kg | 3.027.99 kg| 28.692,427.82 kg 1 i et ol Tght
! m B m B[ steam
; bt b [ arinking water
waste emissions waste 1 beer
._he-el in small battle (0,331}
["1| baer In big bottie (0.51)
[1 beer In barrel (500
< » .
i f Gt Materiahs | Material drogn
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Energy flow visualization
W Hetwark Without 1E: Main ¥
OO~ T % ®|-F0
operating supplies raw materials/
34880 MWh i packaging
20.32 MWh
.
8,61 MWh .
|brewhouse beer products
(- . —11—0
raw materials/ malthouse lorry filling
packaging
1.741.88 MWh
m S electric energy
waste emissions heal energy
wasle heal
< ¥ 5
In J Out  PMateriah | Material Grougs.
12
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Modelling of Process Systems with Umberto

B Planning tool to optimize production systems
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Present Situation
" brewhouse (Hierarchy: \Main | r:lE.F|

OO -~ T8 M-F7 | 28w -] @&

o)
omlsslons'._!_r‘

raw materials operating supplies

il burner
D— [] e

4,182.13 MWh
: 559 23 MWh
480 57 MWh ;
1,927 08 M
120730 Mwh >,
' I_l T I I - I_l = {E3r l I = - I_I ~3r Il ':___I,:
brewing malt mash pan lauter tun - worl pan hop seed wa_iner fi tion tank flo lationtank  beer

i ild [W[waste neat
1281 Cllheat eneragy
\ Il {. !
smisslans 300,22 M¥Wh el
: b

I | Cukt Maberisls | Halevial Groups
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Planning of Process Alternatives

M brewhouse [ie

y:
OO0 Ty ®-FL 28 ]S

emissions emissions &
(s v | () )
[LIheat energy] N T
26128 MWh
741 86 HWh 251611 MWh

heat exchanger oll burner

waste heat :J

160,17 M/ 300.32 MAR 4,503 80 MWh

raw materials || 1,259 M e o e || operating supplies

1,201.30 M¥Wn
1,922 0% MWh

i |j ] | P_-| —{ >} o—1] T boor

brewing malt  mash pan  lauter tun wort pan hop seed straingr fermentation tank  flocculation tank
W a
emissions waste -
«

in f Out Materisks [ Materidl Grongrs

ifu hamburg umberto’ 1

ifu hamburg

Modelling of Process Systems with Umberto

B Energy and mass balancing
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W Balance Sheet |'. |rEI |§|
caBBH e K2 EO
InputfOutpLE | Stacks | Selected Elements | Parameters | Information | General |
Input: Output:
Ttem | quantiry [unic [~ [ 1tem | Quantiy [une [
& electric energy 4 carbon dioxide, fossil (a)
[ Wwithout HE 376.97 Mwh [ Wwithout HE 1,323,818.68 kg
[ With HE 402.13 MWh [ With HE 795,560,32 kg
A Fuel o, light A carbon monoxide (3) 748,30 kg
[ without HE 429,643,567 kg 4 dinitrogen manoside (a) 17.75 kg
@ with HE 257,810,686 kg & Fermentation gas 2,04z 42 t
& heat energy 4 hydrogen chioride (&) 0.00 kg
[ Without HE 1.76 MWh & methane (a) 1,82 ka
@ with HE 1.76 Mwh & methylene oxide {a) 0.65 kg
B packaging A& NMYOC, unspec, (a) 43,74 kg
4 barrel (500} M A MO (8) 712,51 kg
[ without HE 7,000.00 barrel(s) A particles (a) 44,86 kg
@ with HE 7,000,00 barrelis) & particles (small) {a) 306 ka
A hottle (0,330) & PCOD, PCDF (&) 0.00 kg 1
[ Without HE 12,727,272.73 bottle(s) 4 steam 51,696, 155,79 kg
[ with HE 12,727,272.73 bottle(s) 4 sulfur dioxide (a) 2,200.15 kg
A bottle (0,50) & waste heat
[ Wwithout HE 4,900,000.00 bottle(s) [ Wwithout HE 1,741.88 Mwh
[ With HE 4,900,000.00 bottle(s)  w [ With HE 26126 MWh W
Sum | quanticy [ it | [ 5um | quantiy Unit
k1 k1
[0 without HE 1,363,433,598.08 K1 [0 without HE 6,270,785,491.56 k1
T with HE 1,454,013,725.02 KJ T with HE 940,617,623.73 k2
kg kg
I Without HE 41,161,504.38 kg I Without HE 42,057,086.,49 kg
[ with HE 40,589,671,36 kg [ with HE 41,527,906.,93 kg
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B Causal assignment of expenses
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Modelling Process Systems with Umberto




Visualization of Cost Flows: Present Situation

U Neawark Withaut 1E: Main

ROD 2T MR E-TOO 2810

operating supplies raw ma\!en'alslr
3§63 € packaging

pd
208,609.84 € 510.987.08 216.363.64 €
14741 € 28419 € 1,012,182.84 €
1967445€ | 1982188 € brewhouse beer products
raw ma;erials.f malthouse lorry 750,316.43 € filling
packaging

|| slectric energy

diesel fuel

drinking water

barley

brewing malt

brewer s yeast, hop

1| beer

beer in small bottla (0.331)
bottle (0,330)
|L_||diatomaceous earth

|0 fuet il light

waste emissions

% »
Conis Maberioks | Moterial Greugnc bers i sesall bottie (0.5%) (143
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Visualization of Cost Flows: Alternative Planning
N Main MHierarchy: 1)
RO/ T Mg M- 24 - B
operating supplies raw materials/
— 38163 € packaging
140,663.33 €
216,363.64 €
147.41 € 294.19 € $10.987.00€
944.236.33 €
19,674.45 € 3 20,116.05 € brewhouse beer products
G 19,821.86.€ . \\_ < 4 _—
raw materials/ malthouse lorry £92.360.91 € filling
packaging
electric energy
|:| drinking water
ﬂ ) barley
— L brewing malt
waste emissions P
(Il besr in small bottle (0.331)
[ 1| diatemaceous earth
[T | fuet oll, ight
M | brewer = yeast, hop
[1] bottle (0.331)
< > o
s abi 33 (14
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M Balance Sheet - Without HE

e S HyEy Materials - & i Eﬁ B4
InputjOutput 1 Stocks] LCls  “ariable Costs WFixed Costs} Selected Ele 4 | *
[beer in small bottle (0,331} (output, A16 |

12,727,272.73 bottle(s)

Variable Costs:

Ttem Proportional Costs | Unit |
B3 Brewery Ltd, i
© energy
& diesel fuel 294.19 €
i electric energy 7,080.13 €
& fuel o, light 171,072.12 €
B packaging
4 hotte (0,330 216,363.64 €
€3 raw materials | intermediate products
& barley 15,771.96 €
& brewer s yeast 354,132,95 €
& distomaceous earth 30,986.63 €
4 drinking water 22,381.95 &
& hop 135,374.68 £
£ waste
& €730 biowaste 9,693.50 £
& 6730 brewer 's grains B677.55 €
& 6731 diatomaceous earth left-overs 232,40 €
B2 Salaries
@ 21 Salaries filing 45,121.14 €
Sum Proportional Costs | Unit |

Revenues
Variable Costs
Marginal Income

5,000,909.09 €
-1,012,162.54 €
4,078,726.25 €
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M Balance Sheet - Without HE

[l Waterials - Transtions =] &% 24 B | B o
Inputfoutput | stocks | Lcs  Wariable Costs ]leed Costs | Selected Bk 4 | »
‘beer in small bottle (0,330) (Output, Ale ‘

12,727,272,73 bottle(s)

Variable Costs:

Item | Propertional Costs [ unit |
© Brewery Ltd,
£ energy
& digsel Fuel
794,19 &

O T2 lorry, round tr

nergy

O T1 malthouse 147.41 €
O T3 brewhouse 6,551.09 €
O T4 filling 381.63 €
& Fuel oll, light
O T3 brewhouse 171,072.12 €
B2 packaging
& hattle (0,330) 216,363,564 €
3 raw materials | intermediate products S61,648.17 €
B waste 10,603.45 €
B 2 Salaries
@ 21 Salaries filling
O T4 21 Filing 45,121.14 €
Sum Proportional Costs ‘ Unit ‘
Revenues 5,090,909.09 €
ariable Costs -1,012,162.64 €

Marginal Income 4,078,726.25 €
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Distribution of Energy Costs

alectic ansrgy digsel el
T 7B N

\

\tiael oil. light
0587 %

esel fuel W fuel oil, light

I clectic energy
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Electric energy consumption by process
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% Balance Sheet _”Elb_T‘
S BE Wateriais - Transiions  ~| 8, 24 BF | B 4
Input/Output ] Stacks I LCls  Wariable Costs ]Fixad Costs I Selected EI(LIL
|beer in small battle (0,331 (Qutput, A16 | 12,727,272.73 bottle(s)
Variable Costs:
[ Teem [ Proportional costs | unit [
3 Brewery Lid,
& diesel fel 588.35 € Heat on Energy Costs
& electric energy
[ without HE
0O T1 malthouse 14741 €
0 T3 brewhouse 6,551.09 €
O T4 filing 381,63 € Without HE
i with HE 171072
O T1 malthouse 147,41 €
O T3 brewhouse 7.023.66 €
O T4 filing 381.63 €
& Fuel oil, light
@ Withaut HE L With HE
O T3 brewhouse 171,072.12 €
@ with HE
O T3 brewhouse 102,653.04 € v |
Sum Proportional Costs | Unit_| F e
Revenues
@ without HE 5,090,909.09 £ B diwsel tusl 0 atecnbe wnuigy [ el wil, Night
T with HE 5,090,809.09 £
Variable Costs
T without HE -967,061.70 &
[T with HE -899,115.18 €
Marginal Income
T without HE 4,123,847.40 £
[T with HE 4,191,793.91 €
23
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Free defined key performance indicators in Umberto

€02 Emissions per bottle

0,07 Without HE
0,065
4 energy consumption per bottle 008
[ without HE 940.641 kijbottle
[ With HE 595,717 kijbattle 005
& waker consumption per battls B
@ Without HE 1.759 |fbattle With HE
[ with HE 1,752 |/bottle 0,04 4 0.039
4 waste per bottle kg
[ Withaut HE 1.563 kg/bottle
@ with HE 1.543 kg/hottle 003 7
% waste heat per bottle
[ without HE 308.461 kijbattle ooz
[ With HE 46,269 kijbottle
 COZ emissions per bottle
@ without HE 0.065 kg/bottle 00 4
[ With HE 0,039 kg/battls
000

W withouwtHE [ 'With HE
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Example
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Eco-Engineering:  .csvnows  Storage bisposal
Sol t Production Area Area P Cib
olvents T ~ Ciba
process 2 —} '} Ciba® Environmental Services
process 3 ( —D—%
Totaly approx.
7700 toly external
quuld incineration
Waste Solvent: . ] D\f ! Tssetora a2
Methanol, ’ L
Toluene, A parrenraom
Acetic Acid,
Water' process 5
Ammonia, e ; )O [re—
Halogenated boiler
Compounds
process 6
S [——
recovery
4612608 % unit
process 7
process 8 ( ﬂiﬂi/ wan
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Eco- st
- - Waste Solvent Incineration orage 2
Englneerlng . Production Area Area Disposal Ciba
. 1
Solvents burned  C—A+—A1+— .
in a boiler , m
process 2 O — Ciba® Environmental Services
Savings
Solvent
. process 3 L Disposal
Side effect: ca. 80 %!
35 tolyear oremal /
incineration
product
losses via process 4 (
solvent were =
identified and sn e
reduced to
12 tolyear! process 8 —
e " ons / [E—— am
T461260.B- % unit
process 7
T S
process 8 o1+ drain
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... dNn d ene rgy Waste Solvent Incineration Storage

Production Area Area Disposal
recovery  LoaenAe

process 2 =} I \

1F
et = T8

process 3 e =

Ciba® Environmenta] Services

o0

external Energy Saving
incineration fOr the boiler
ca. 40 %!

process 4 '
‘L /
-
process 5
process 6 )
methanol
T 12606 unit
- E—
process 8 o1 drain
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Questions?
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