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Worksheets
4 – Energy analysis



4 – Worksheets

Worksheet 4-1: Energy data

Company: Cheers Beers Ltd
Responsible: Mister XY

Page: 1

Reference values:
Product:
250 000 hl
Heated area:


Mileage: 
1 500 000 km
..........................:

	No.
	Energy
	Annual consumption 
	Unit
	Spec. costs
	Conversion
 into kWh
	Consumption 
in kWh
	Share 
in %
	Specific consumption
	Unit

	1
	Electricity
	2 480 000
	kWh
	0.10
	
	2 480 000
	20%
	9.92
	kWh/hl

	
	Peak load
	572
	kW
	135.00
	
	
	
	
	

	2
	District heating
	
	GJ
	
	x 277.8
	
	
	
	

	
	Peak load
	
	kW
	
	
	
	
	
	

	3
	Oil
	700 000
	kg
	0.50
	x 11.4
	7 980 000
	64%
	31.92
2.80
	kWh/hl
kg/hl

	4
	Gas
	
	Nm³
	
	x 10.0
	
	
	
	

	5
	
…………
	
	
	
	
	
	
	
	

	6
	………….
	
	
	
	
	
	
	
	

	7
	……….…
	
	
	
	
	
	
	
	

	8
	Fuels:                 Diesel
	200 000
	litre
	0.80
	x 10.0
	2 000 000
	16%
	13.33
	l/100 km

	9
	Gasoline
	
	litre
	
	x 9.0
	
	
	
	

	10
	………….
	
	
	
	
	
	
	
	

	
	Total
	
	
	
	
	12 460 000
	100%
	835 200
	100%


Worksheet 4-2: Meters and measuring instruments
Company: Cheers Beers Ltd


	Energy flow measured
	Type of measurement 
and place
	Meter no.
	Current recording
frequency
	Recorded by:
	Future recording frequency

	Oil steam generator 1

	Oil flow meter at steam generator
	Oil-1
	Daily
	Mr. Steam
	Daily

	Oil hot water generator
	Level indicator at tank and records of filling amount
	-
	Annually
	Mr. Steam
	Monthly

	Electricity mash house
	Online recording from process control unit
	188800025
	Daily
	Mr. Steam
	Daily

	Electricity brewing house
	Online recording from process control unit
	188800029
	Daily
	Mr. Steam
	Daily

	Electricity storage and fermentation
	Online recording from process control unit
	188800035
	Daily
	Mr. Steam
	Daily

	Electricity filling line
	Online recording from process control unit
	188800036
	Daily
	Mr. Steam
	Daily

	Electricity administration
	Reading the meter in the cellar
	188800022
	Annually
	In future:
Mr. Steam
	Monthly

	
	And additional 12 submeters!
	
	
	
	

	Diesel
	Bills from nearby petrol station
	-
	Irregular
	In future:
Mr. Steam
	Monthly


Worksheet 4-3: Conversion units and heat consumers 

Company: Cheers Beers Ltd
Period: 2002
	
	No.
	Name
	Energy carrier
	Power (kWthermal)
	Consumption 
in kg
	Operating hours 
per year 
	Parameter (p,T)

	Heat
	1
	Steam generator 1
	Oil
	4 000
	634 000
	
	3 bar, 134 °C

	
	2
	Steam generator 2 (reserve)
	Oil
	3 500
	
	0
	

	
	3
	Hot water generator
	Oil
	350
	66 000
	1 240
	70 °C

	
	4
	
	
	
	
	
	


	
	No.
	Name
	Power (kWelectric)
	Power (kWthermal)
	Electr. consump. 
in kWh
	Operating hours 
per year 
	Notes

	Cooling
	1
	NH3-Unit
	190
	596
	
	6 482
	

	
	2
	R22-Unit
	55
	181
	
	7 021
	

	
	3
	
	
	
	
	
	


	
	No.
	Name – use
	Power (kWthermal)
	Operating hours 
per year 
	Consumption 
(power x hours, kWh)
	Notes

	Heat consumers
	1
	Pasteurization bottled beer 
	38
	3 750
	142 500
	

	
	2
	Pasteurization canned beer
	16
	3 750
	60 000
	

	
	3
	Bottle washer
	300
	4 000
	1 200 000
	

	
	4
	Brewing process
	690
	4 860
	3 354 000
	

	
	5
	Heat exchanger hot water
	286
	6 200
	1 773 200
	

	
	6
	
	
	
	
	

	
	
	Total:
Percentage of total consumption:
	1 330
	
	6 529 700
78.4%
	


Worksheet 4-4: Electric consumers

Company: Cheers Beers Ltd
Period: 2002
	No.
	Consumer – use
	Year of 
constr.
	Power
in kW
	Operating hours per year 
	Consumption
(kWh/y)
	Notes

	1
	Chiller – NH3 units
	1984
	190
	6 482
	1 231 580
	

	2
	Chiller – R22 units
	1990
	55
	7 021
	386 155
	

	3
	Vapour compressor – brewing process
	1992
	95
	820
	77 900
	

	4
	CO2 plant
	1990
	52
	808
	42 000
	

	5
	Lighting
	
	56
	2 400
	134 400
	

	6
	Filling line
	1998
	80
	4 180
	332 580
	

	7
	Brewing house
	1992
	35
	5 200
	184 000
	

	8
	Air compressor
	1985
	35
	4 000
	140 000
	

	9
	Oil furnace
	1989
	15
	3 950
	59 200
	

	10
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	Total:
Percentage of total consumption:
	
	613
	
	2 387 815
74.2%
	


Worksheet 4-5: Heat losses

Company: Cheers Beers Ltd
Period: 2002
Exhaust gases, wastewater, etc.
	Name of the heat flow
	Flow rate
	Temperature
	Notes

	
	[m³/h]
	[m³/y]
	
	

	Flue gas steam generator 1
	5 380
	8 520 960
	210 °C
	4 MW 

	Flue gas hot water generator 1
	470
	877 040
	160 °C
	350 kW

	Wastewater bottle washer
	
	
	24 °C
	Existing heat exchanger preheats fresh water.

	Wastewater brewing house
	
	
	20 °C
	Heat recovery already operating

	Box washer
	
	
	20 °C
	Not usable


Chilling units, cooling units, etc.
	Name of the unit
	Heating power
	Temperature
	Notes

	Oil cooler, air compressor
	Approx. 25 – 30 kW
	50 °C
	Possible use for preheating hot water

	Condensers, chilling units 
(NH3, R22)
	Approx. 1 000 kW
	30 °C
	Back-cooling with cooling tower


Worksheet 4-6: Energy saving options

Company: Cheers Beers Ltd


	Option
	Expected
savings
	Date
	Responsible

	Installation of a vapour compressor unit in the brewing process, oil partly substituted by electricity 
	0.4 kg/hl beer
	1998
	Mr. Steam

	
	
	
	

	Future:
	
	
	

	Heat recovery from the air compressor to preheat hot water
	75 000 kWh 
or 7 500 l of oil per year
	2003
	Mr. Steam

	Solar collector for hot water production
	13 500 kWh
or 1 350 l of oil
	2004
	Mr. Steam

	Petrol-powered vehicles partly substituted by bio-diesel vehicles
	Up to 10% of fuel
Approx. 20 000 l per year
	2004 – 2005
	Mr. Steam

	
.....
	
	
	

	
	
	
	

	
	
	
	


Empty worksheets

Worksheet 4-1: Energy data

Company:
Responsible:

Page: 
Reference values:
Product:

Heated area:



Mileage:

..........................:

	No.
	Energy
	Annual consumption
	Unit
	Spec. costs
	Conversion
 into kWh
	Consumption 
in kWh
	Share 
in %
	Specific consumption
	Unit

	1
	Electricity
	
	kWh
	0.10
	
	
	
	
	

	
	Peak load
	
	kW
	135.00
	
	
	
	
	

	2
	District heating
	
	GJ
	
	x 277.8
	
	
	
	

	
	Peak load
	
	kW
	
	
	
	
	
	

	3
	Oil
	
	kg
	0.50
	x 11.4
	
	
	
	

	4
	Gas
	
	Nm³
	
	x 10.0
	
	
	
	

	5
	
…………
	
	
	
	
	
	
	
	

	6
	………….
	
	
	
	
	
	
	
	

	7
	……….…
	
	
	
	
	
	
	
	

	8
	Fuels:                  Diesel
	
	litre
	0.80
	x 10.0
	
	
	
	

	9
	Gasoline
	
	litre
	
	x 9.0
	
	
	
	

	10
	………….
	
	
	
	
	
	
	
	

	
	Total
	
	
	
	
	
	100%
	
	


Worksheet 4-2: Meters and measuring instruments
Company:


	Energy flow measured
	Type of measurement 
and place
	Meter no.
	Current recording 
frequency
	Recorded by:
	Future recording frequency

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Worksheet 4-3: Conversion units and heat consumers 

Company: 
Period: 

	
	No.
	Name
	Energy carrier
	Power (kWthermal)
	Consumption 
in 
	Operating  hours 
per year 
	Parameter (p,T)

	Heat
	1
	
	
	
	
	
	

	
	2
	
	
	
	
	
	

	
	3
	
	
	
	
	
	

	
	4
	
	
	
	
	
	


	
	No.
	Name
	Power (kWelectric)
	Power (kWthermal)
	Electr. consump. 
in kWh
	Operating hours 
per year 
	Notes

	Cooling
	1
	
	
	
	
	
	

	
	2
	
	
	
	
	
	

	
	3
	
	
	
	
	
	


	
	No.
	Name – use
	Power (kWthermal)
	Operating hours 
per year 
	Consumption 
(power x hours, kWh)
	Notes

	Heat consumers
	1
	
	
	
	
	

	
	2
	
	
	
	
	

	
	3
	
	
	
	
	

	
	4
	
	
	
	
	

	
	5
	
	
	
	
	

	
	6
	
	
	
	
	

	
	
	Total:
Percentage of total consumption:
	
	
	
	


Worksheet 4-4: Electric consumers

Company:
Period: 

	No.
	Consumer – use
	Year of 
constr.
	Power
in kW
	Operating hours per year 
	Consumption
(kWh/y)
	Notes

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	

	4
	
	
	
	
	
	

	5
	
	
	
	
	
	

	6
	
	
	
	
	
	

	7
	
	
	
	
	
	

	8
	
	
	
	
	
	

	9
	
	
	
	
	
	

	10
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	          Total:
          Percentage of total consumption:
	
	
	
	
	


Worksheet 4-5: Heat losses

Company:
Period: 

Exhaust gases, wastewater, etc.

	Name of the heat flow
	Flow rate
	Temperature
	Notes

	
	[m³/h]
	[m³/y]
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Chilling units, cooling units, etc.
	Name of the unit
	Heating power
	Temperature
	Notes

	
	
	
	

	
	
	
	


Worksheet 4-6: Energy saving options

Company: 

	Option
	Expected savings
	Date
	Responsible

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	





Example worksheets





























� Other energy carrier such as: coal, liquid gas, wood, pellets, solar energy, etc.


� Other energy carrier such as: coal, liquid gas, wood, pellets, solar energy, etc.
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