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1. Introduction of BTS-India

2. Introduction of the Bayer Climate Check 

 Climate Footprint

 Energy Efficiency Check

 Workflow of the Climate Check

 Data required by customer and results delivered by BTS

Agenda
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International Locations / Offices

Regional Office 

Asia
Shanghai/PR China

Headquarters

Regional Offices

Regional Office

North America
Baytown,TX/USA

Regional Office

Benelux
Antwerpen/Belgien

Regional Office

Latin America
Mexico City

Headquarters

Europe
Leverkusen/Germany

Berlin

Bergkamen

Dormagen

Elberfeld

Leverkusen

Uerdingen

Wendelsheim

Regional

Office India
Mumbai/India

Regional Office 

Middle East
Dubai/UAE

Regional Office

Switzerland
Witterswil

Regional Office 

South East Asia
Singapore

Regional Office

Brazil
Rio de Janeiro
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BTS India all set to cater to the Indian Customer

The BTS India operation started in year 2008 and is now fully manned with

engineers from all the engineering disciplines.

A ECO Industrial Park Site Master Planning project for a major multi

product SEZ site in Andhra Pradesh with more than 5000 acres of land

utilization has been guided for the APIIC development by BTS expertise

and is now under the EIA approval stage. (Cooperation with APIIC, gtz and

BTS as the International Expert Consultant guiding the work of a well

known Indian Consultant).

Project Management Consultancy for the prestigious projects of Bayer

MaterialScience in India.

Actively promoting the inhouse developed and patented technologies:

• CLIMATE CHECK, a tool to reduce CO2 emissions / energy demand

and to reduce the CO2 footprint of the products.

• Environmental solutions in the field of Waste Water and Waste gas

emissions.
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The Bayer Climate Check

 consists of two elements:

 Climate Footprint

 Energy Efficiency Check 

 is a systematic screening of all relevant production units to identify 

measures for energy & CO2e emission reduction

 supports achievement of targeted climate goals of your 

organization

Bayer Climate Check: Main Characteristics
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I.  Bayer Climate Footprint®

Climate Footprint

part of 

Bayer Climate Check
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The Climate Footprint is the KPI to assess the total 
Climate Impact

Resulting in:
kg CO2e / kg product

Electricity

Steam

Factory gate 

By-product

Footprint 

Product B

Footprint 

own raw 

material

Footprint 

raw material

from suppliers

Transport

Production 

Plant A

Production 
Plant B 

Footprint Product A 

Factory gate 

 A new indicator to assess climate impact of your production 

processes 

 Based on the Life Cycle Analysis method

 Takes into account the influence of energy consumption, raw 

materials, logistics and direct emissions

 Data acquisition by a detailed questionnaire
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Carbon, CO2, Climate, …, Footprints:
Semantics and definitions.

 Carbon Footprint or CO2 footprint are frequently used phrases with ambiguous 
meanings.

In simple word, Carbon Footprint can be defined as :

A carbon footprint is a ‘measure of the impact of human activities leave
on the environment, directly and indirectly or is accumulated over the life
stages of a product, in terms of the amount of green house gases
produced, measured in units of carbon dioxide’.

 Definition is usually taken from Life Cycle Analysis (LCA) standards (e.g. ISO
14040). Coverage is all gases based on their green house gas potential
measured in t CO2e.

 LCA covers many more sustainability aspects beyond the carbon footprint.

 Application of the phrase carbon footprint is very wide, e.g. products,
companies, production units (plants, sites, …), buildings, services, …

 Product Carbon Footprints (PCF) are already partly used for product labeling

 The Bayer Climate Footprint® is based on the standards for LCA and it is the
certified method within the Bayer Climate Check. Commercial tools and
databanks are used.

 Climate Footprint ® is a registered trade mark for BTS.
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CO2 emission reporting according to GHG Protocol 
distinguishes 3 scopes

Electrical Power

Heat (e.g. steam)

C
O

2 Scope 2:

indirect emissions from

energy supply

Scope 3(optional): 

material up- and downstream

processing, application, transport,

recycling, …
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Role of CO2 emission scopes (Carbon Footprint 
standards do not distinguish scopes).

 Scope 1: direct emissions from a plant or product

 Most established and published

 Is clearly regulated for large scale GHG emitters (power plants, steel plants,
refineries, …) and emissions require tradable certificates

 Scope 2: indirect emissions from energy consumption

 Recently voluntarily reported by companies and organisations (e.g. Carbon
Disclosure Project).

 No legal regulations exist today for reporting, not part of the certification or
trading system

 Scope 3: other indirect emissions from raw materials, product usage, …

 Not standardized reported by companies though still used

 Lifecycle Carbon Footprints, Product Carbon Footprints:

 In public discussion for product labeling, pushed e.g. by NGOs, retailers
(WalMart, Tesco, ...), and authorities

 Requests from purchasers for carbon footprints of commodity chemicals has
started (e.g. caustic soda), Johnson Controls
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The Climate Footprint® is designed to cover the relevant 
CO2 contributions for production units.

Raw 

Material

Upstream 

Processing

Chemical 

Processing
Bayer 

Climate 

Footprint

Cradle to gate Cradle to grave

Distribution Product 

Application

Disposal Total

Carbon 

Footprint

Downstream: 

Manifold product & 

lifecycle routes

Assumptions and 

vague approximations

 ambiguous footprint

Upstream: 

Unique allocation of 

production 

route

unique CO2 allocation

 distinct footprint

The Climate Footprint®

covers the impact of our 

products up to the gate (no 

downstream contributions) 

according to LCA rules

Carbon Footprints can have any scope between cradle to gate and cradle to grave.
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The role of the Climate Footprint in your organization

 The Climate Footprint® extends an economic energy efficiency
program (Energy Check) to the Climate Check.

 The Climate Footprint® covers the elements that your organization as
product supplier could influence.

 The Climate Footprint® helps

 to understand the climate impact of our products concerning raw
materials, the supply chain and energy consumption.

 to quantify CO2 reduction potentials identified by Energy Efficiency
Check

 to prepare your organization for the ongoing public discussion on
carbon footprints and CO2 reporting according to Scope 3 (but no
use phase for the time being)
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The Climate Footprint® shows the individual contributions
The Energy Efficiency Check shows the reduction potential
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The Climate Footprint® takes a pragmatic approach to 
assess climate impact with limited effort

 There is no absolutely correct value of a Climate Footprint®.

Correctness is a matter of making appropriate assumptions and

applying an accepted (certified) methodology. Accuracy is a matter of

data gathering and detailing the production chain.

 The Climate Footprint® is designed to deliver meaningful results with

limited cost and amount of work

 Use established databank values where available

 Application of Proxies for complex raw materials

 For multi-purpose plants:

 select major products

 Lump products and create typical footprints rather than many individual

 Typically scope to budget for 5 – 8 days is possible (data gathering

at plant/site not included)
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Carbon Footprint, other approaches & public 
expectations

 Retailers push the Product Carbon Footprint to differentiate from
competitors.

 NGOs push the Carbon Footprint as an industry independent tool to
avoid green washing

 Politics is looking for cross-industry applicable methods.

 Non-energy intensive industries (e.g. IT, communications) introduce
carbon footprints. This creates pressure on the energy intensive
industry.

 Winners of a „low carbon society“ push the carbon footprint.

 PCF are used where it promises opportunistic advantages. No
systematic and comparability of current approaches.

 Most companies communicate the value of their products.

 BTS offers the calculation of Carbon Footprints according to LCA
standards as a service.
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Product Carbon Footprint: Example Tesco (UK)
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CO2 communication: example AstraZeneca

AstraZeneca also reports scope 3 emissions and admits

that these emissions will increase (probably foresighted

approach to avoid possible threats from PCF)

Total GWP emissions 2007: 1.29 million tonnes
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How to get data for the Climate Footprint

Data Acquisition by a questionnaire concerning:              

 Energies                

 Utilities

 Raw Materials, Products and byproducts

 Auxiliaries

 Transportation

 Waste and waste treatment

 And all further possible sources of emissions 

(e.g. refrigeration, direct emissions)

results in:

 as-is-state (basis scenario) of the plant

 Documentation of the technical processes

Example
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The Climate Footprint is certified by TÜV Süd
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Energy Efficiency Check

part of 

Bayer Climate Check
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The Energy Efficiency Check…

 identifies measures for energy & CO2e emission reduction

 applies of a wide range of state-of-the-art methods and tools

in a systematic approach

 brings together the experience of plant engineers and

operators

and BTS experts from several competencies

BTS has successfully executed more than 40 projects

Customers are: BMS, BCS, BHC, Currenta, Lanxess, 

Saltigo, H.C. Starck, Ineos, Clariant
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Energy Efficiency Check – Workflow

An Energy Efficiency Check comprises three steps

 Analysis

 Idea Generation

 Evaluation

Results: List of feasible improvement suggestions

 Savings potential 

 Costs (rough estimate, if possible)

 Profitability (rough estimate, if possible)

Analysis

Evaluation

Idea 

Generation

After Sales

Service

Implementation Implementation and after sales services optional

 Sustainable Implementation with Monitoring

of identified energy efficiency projects

 After Sales Service
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Analysis

 Goal: - identification of main levers 

for energy reduction 

- acquisition of data

 Determine and quantify energy consumers / producers

 Determine relevant data of energy consumers / producers,

e.g. power, temperature, flows, technical equipment data

 If reasonable: build / update process model

 Result: consistent data base -> reference case

Sankey DiagramEnergy Distribution

Analysis

Idea 

Generation

Evaluation

Energy Efficiency Check – Workflow

Example



Bayer Climate Check  

Jagdish Solanki,  BTS India  page 24

Comprehensive Energy Audit – Workflow

Idea Generation

 Goal: determination of measures for energy reduction

 Application of a wide range of state-of-the-art methods 

 Improvement measures range from simple operational 

adjustments to complex adjustments

Different levels of 

energy optimization

How?

Analysis

Idea 

Generation

Evaluation
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Equipment Check

Evaluate large energy consumers by checklists

Operational Improvement

Optimize operating parameters and process control

Heat Integration & Recovery

Check heat integration and waste heat recovery

Process Design Improvement

Optimize process design, check application of 

innovative technologies

Buildings & Facility

Assess heating, lighting and HVAC

Energy & Utility Supply

Assess efficiency of energy generation and 

distribution

Raw Materials

Optimize raw material consumption

Comprehensive Energy Audit – Workflow
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Energy Efficiency Check – Workflow

Idea Generation

 Equipment check

 Evaluation of performance of larger energy consumers

 Checklists: check for best practice / benchmarking

 Examples: 

 large pumps: operating point, 

control strategy,

frequency drive 

 heat exchanger: control strategy, 

cleaning program in case of fouling

 unit operation such as dryer, high-viscous-equipment etc.

Motors

Pumps
Compressors

Example 

Analysis

Idea 

Generation

Evaluation
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Energy Efficiency Check – Workflow

Idea Generation

 Heat Integration / Heat Recovery

 Pinch Analysis (if reasonable): 

heat integration possibilities, heat exchanger network 

 Total Site Analysis (if reasonable):

heat integration across plants e.g. via utility systems 

 Heat recovery and reuse of waste heat:

check application of technical solutions such as 

absorption chiller, heat pumps, vapor recompression
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Energy Efficiency Check – Workflow

Idea Generation

 Operational / Process Improvements

 Improved process operation and process control:

optimize operating parameters and set points, 

example:

 distillation: operating conditions, control strategy 

 scenario studies with process models:

analyze effect of altering operating parameters

 analysis of operating data

 Improved / alternative process design

example: replacement of trays by packing in distillation

H EA TE R

iC5

Process ModelAnalysis of Operating Data

Example 

Analysis

Idea 

Generation

Evaluation
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Energy Efficiency Check – Workflow

Idea Generation

 Energy / Utilities

 Auditing of energy and utility systems (dependent on 

scope):

e.g. steam and electricity generation, cooling towers, 

pressurized air, refrigeration, HVAC

 assess utility generation by benchmarks and expert evaluation

 assess utility distribution grids (e.g. leakage elimination, steam-trap 

maintenance, return / reuse of condensate)

 Energy contracting:

analyze energy contracts and check for suggestions for 

cost savings 

Utility Systems

Example 

Analysis

Idea 

Generation

Evaluation
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Energy Efficiency Check – Workflow

Idea Generation

On-site

 Brainstorming and interviews: 

Goal: incorporate improvement ideas from plant management 

and operating employees 

Perform moderated sessions of open brainstorming 

and interviews with: 

 Plant management / plant engineers 

 Operating employees

 Experts from customer

 BTS experts

 Facility Check: 

plant inspection tours by energy experts,

e.g. inspect insulation, assess illumination

Analysis

Idea 

Generation

Evaluation

Example
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Energy Efficiency Check – Workflow

Analysis

Idea 

Generation

Evaluation

Portfolio Categories

A = feasible and profitable 

B = likely feasible and profitable, needs further evaluation

C1 = technically (currently) not feasible but profitable 

C2 = technically feasible but not profitable 

C3 = technically (currently) not feasible & not profitable

Steam

Electricity

Coolants

Gases

C1

C3 C2

A

B

Profitability

Technical

Feasibility 

3 years ROI

difficult easy

not

profitable

profitable

Bubble Size = Savings Potential

Portfolio Evaluation
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 Rough evaluation of measures 

for energy reduction with regard to:

 Feasibility

 Savings potential

 Costs (estimate)

 Profitability (estimate)

 Categories of feasibility :

 Result: list of feasible improvement suggestions 

with savings potential, costs and profitability

A B C (C1/C2/C3)

Feasible

e.g. proven 

technology, no 

obvious concerns

Needs further 

Evaluation

Not Feasible

Energy Efficiency Check – Workflow

Example

Analysis

Idea 

Generation

Evaluation
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Energy Efficiency Check – Workflow

Provided by Customer

 Experienced contact persons on-site with process and 

operating knowledge (e.g. plant engineer), 

preferably one main contact person for the entire project

 Process flow diagrams, P&ID, equipment specifications and 

other relevant technical information

 Process description / process manuals if available

 All necessary data data identified in the pre-visit and 

data regarding the climate footprint 

 Operating data

 Results of existing studies and projects

 Resources from key operating personnel, plant management 

and plant engineering for brainstorming sessions and 

interviews 
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Data required for preparation of offer and Kick-Off

Required data by data acquisition sheet

 Data acquisition by a detailed questionnaire (excel) for each 

plant

 Necessary because of 2 reasons

 Proposal based on information won at Pre Visit and by data 

acquisition

 Best preparation of future Kick-Off to start Idea generation 

efficiently

 Which utilities are used ?

 Which amounts of utilities are used ?

 Which aggregates use which amounts of utility ?

 Result: consistent data base -> reference case
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Bayer Climate Check – What do you get ?

Provided by BTS

 Power point presentation for each investigated unit with general 

information about Climate Footprint and Energy Efficiency Check

 Constraints and assumptions

 Calculated footprints

 Identified energy savings projects

 summary

 Detailed report for each unit about 

 Additional detailed description of identified projects

 Executive summary per Site

 Possible savings of energy, CO2, costs

 Payback time (if possible)

 Category of measure (A,B,C)
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Procedure for Project Planning and Execution

Project Planning: Site Pre-Visit 

 Rough estimation of complexity

 Check of data availability 

 Check of availability of plant personnel

 Set-up of project schedule 

 Duration: 1-2 days

Proj. Planning: Preparation

 Data acquisition by BCS

 Preparation of offer by BTS

 Duration: ~1 month

Project Execution

 Duration: ~ 2 months per unit

Unit A

Unit B

Unit C

First Contact



info@bayertechnology.com

www.bayertechnology.com

THANK YOU
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BACK UP SLIDES
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Data acquisition by questionnaire

index 

number
Name of Raw Material

Quantity Used 

Per Year  in 

tonnes/year

specific use for 

certain products (use 

letters from 

enumeration)

Source of Raw Material
Supply Mode of Raw 

Material

estimated 

distance to  

main supplier 

[km]

estimated load 

capacity of used 

transportation 

device [metric 

tonnes]
1 Schwefelkohlenstoff 4000 a,b,c Supplier in Cologne Tank waggon 35 52

2 Schwefelkohlenstoff 0 a,b,c Supplier in Poland Tank waggon 800 0

3 Propylendiamin 2250 a,b,c Supplier in Leverkusen Tankcontainer 30 23

4 Ammoniakwasser 537 a,b,c Supplier in CP Dormagen via pipeline on Site 0

5 Zinksulfatlauge 15520 a,b,c Supplier in CP Uerdingen Tankcontainer 50 23

6 Natronlauge 16400 a,b,c Supplier in CP Dormagen via pipeline on Site 0

7 Galoryl 288 a,b,c Supplier in France Tankcontainer 600 20

8 Borrespeerse 964 a,b,c Supplier in Norway Tankcontainer 900 25

9 Hexamethylentetraamin 77 a,b,c Different suppliers Paper-bag on site 0

10 Silitin WP 70 525 b FL-plant via pipeline on Site 0

Raw materials

Name of Waste
Quantity Per 

Year  
Units Condition of waste

FCKW 0.206 t/a gas

further information ?

Abgabe an TVA DOR. Frigene werden zerstört

Emissions
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Cost and Energy (CO2eq.) distribution
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Determination of relevant energy consumers in plant
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Equipment check spray dryer in plant XX

Initial Situation

Results

Approach

 2 existing spray dryers are equipped with 
two-component jets with external mixing

 Required atomization of Antracol-slurry in 
two-component jets is realized by large 
amounts of pressurized air

 Slurry atomization with high-pressure jets

 Therefore, installation of new high pressure 
pump required

 Measure will lead to savings of pressurized air 
(19 million Nm³/a, 12 % of total energy costs)

 Constraints:

 Installation of new high pressure pump 

 check pump availability

 check particle size distribution 

 New pump needs electricity

press. air

Slurry

Air-Flow / Slurry-Flow = 1,5

Slurry

50-100 bar

0.5-5 bar

two-component jets

high-pressure jets

Category B
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FU Dormagen - Heat integration in FU1

Category B

Initial Situation

Results

Approach

 Required air for spray dryers is heated up 
from 10 °C to 180 °C with steam (30 bar)

 Off-gas from spray dryers is emitted to 
environment, temperature above dew point 
(about 85 °C), volume flow: ~ 30.000 m³/h

 Heat Integration: new heat exchanger to 
preheat cold air with off-gas

 Measure will lead to savings of 30 bar steam 
(10,4 % of total energy costs)

 Constraints:

 Installation of heat exchanger is dependent on

 capacity of steel construction

 required permission (new waste water stream)

 Corrosion and fouling of heat exchanger need to 
be considered

off-gas 

outlets cold air 

inlets
existing heat 

exchangers
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Condensate recovery at site
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Idea generation
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Evaluation of measures
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Example of process improvement

Initial Situation

Results

Approach

 Reactor R268 is used for EDC solvent recovery, during this process agitator 
RPM of this reactor is maintained at 90 RPM. 

 Rector R268 have motor of 22.4 KW and at 90 RPM it is consuming 18kW 
electrical power. Operating hours of reactor R268 in year-2008 are 6420 hr/a.

 Project idea is to reduce agitator RPM of reactor R268 and save electricity 

power consumption of agitator.

 RPM to be reduced in such a way that there is no adverse effect in process. 

Plant has already taken trail and RPM is reduced up to 67 RPM.

 At 90 RPM power consumption of reactor R268 motor was 18 kW,  6420 

operating hours in year 2008, total power consumption: 115.6 MWh/a.

 At 67 RPM power measured power consumption of motor is 11kW, operating 

hours 6420, total power consumption of is 70.62 MWh/a.

 Saving in power is around 45 MWh/a, which leads to cost saving of 3299 €/a.


