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Saving of energy and resources in the latest generation of AAC 
production plants

ABSTRACT: Saving energy and resources has become a major issue in the design of machines and new developed plant concepts in the AAC produc-
tion. For many years WEHRHAHN has been focusing on solutions in view of sustainability and effi ciency.
The comparison of two AAC plants –of different generation- at RDB Hebel in Pontenure, Italy provides detailed information concerning the effect of 
action taken in recent years to reduce energy and raw material consumption.
The evaluation considers of identical basic raw materials and the same applicable AAC standards
a) The fi rst plant was built in 1986 
 Type Hebel for block production, capacity 1.080 m³/day
b) The second plant was built in 2008 
 Type Wehrhahn PLUS 1400, capacity 1.400 m³/day for block production
The following parameters have been compared [1]:
– Product quality of the AAC, density, compressive strength, rejects,
– Raw material consumption,
– Energy consumption,
– Labour cost.

In the conclusion the results of the investigation have been discussed and an outlook into the future of a sustainable AAC production has been given.

Hebel plant of 1986 Wehrhahn PLUS plant of 2008

KEY WORDS: AAC, energy saving, AAC production, production cost, autoclaving, cutting , tolerances, energy consumption, product quality, hard 
waste, process waste

1. Introduction

Aim has been to evaluate if and up to what extend developments 
both on the machines and the process side have a positive or 
maybe even a negative effect on AAC production. It has not been 
the intention to compare the plant types of different suppliers, 
especially since there is a signifi cant time frame of more than 20 
years between the installations of those two plants.

2. Raw material consumption

The raw material consumption fi gures can easily be compared 
because the same materials have been available in both plants. 
Consequently the consumption fi gures refl ect the effect of the plant 
technology correctly.

In the following table the consumption fi gures for one cubic meter 
of a standard product with a density of 500 kg/m³ can be found 
(adapted to 475 kg total solids).

Table 1

RAW MATERIAL CONSUMPTION FIGURES.

Consumption fi gures in [kg/m³] Old Plant Wehrhahn PLUS plant

Sand 321 337

Cement 89 79

Lime 46 38

Anhydrite 19 21

Total Solids 475 475
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It is obvious that the binder content (cement and lime) has sig-
nifi cantly been reduced since the Wehrhahn PLUS plant is in 
operation.

Cement: – 11.2%

Lime – 17.4%

An explanation for the reduced binder content can be found if the 
technology of the two plants is compared. The old plant follows the 
“fl at cake cutting” technology. After precuring the cake is transferred 
by grab into the cutting machine. The cake remains in the same 
position as during precuring. In order to facilitate a safe transfer 
by the grab, the cake has to be strong and hard, which requires 
higher binder contents than needed for optimal CSH formation and 
also longer precuring times. 

The Wehrhahn PLUS plant follows the “tilt cutting technology”. 
The cake is tilted into upright position for cutting. The mould with 
the ready cake wheels into the tilting machine. Here the autoclave 
pallet is attached to the cake. The tilting machine gently puts the 
cake on the autoclave pallet into upright position.

The transfer from the mould into upright position in the tilting ma-
chine requires less cake strength which corresponds to a reduced 
content of binders in the mix.

In addition, the Wehrhahn PLUS plant comes with a temperature 
controlled precuring section. Provision has been taken to keep 
the cake warm during precuring and to avoid heat loss in that 
area. This helps to reduce the lime content in the mix. The lime 
constitutes the main heat in the process and heat loss can only 
be compensated by higher lime contents. The old plant was also 
equipped with a heated precuring area.

The old plant produced minimum block densities of 500 kg/m³ 
whilst the new Wehrhahn PLUS plant produces qualifi ed products 
from 300-600 kg/m³.

3. Product strength

For the comparison of the product strength in relation to the prod-
uct density the following equation, which has been empirically 
developed can be used:

A = σ / (0,016 * ς ²)

σ in [N/mm²]

ς  in [kg/dm³]

The equation provides comparable results even at slightly different 
densities. With a mix formula as per Table 1 the following A-value 
cans been calculated:

Strength in the Wehrhahn PLUS plant: +19%

Despite the lower CaO content the strength of AAC blocks pro-
duced in the Wehrhahn PLUS plant is 19% higher than in the old 
plant. There a several reasons applicable for the increased A-value, 
however the two following explanations appear to be most relevant:

3.1. Mixing

In the Old plant a mixer is used which runs at low speed. Our 
experience with similar mixers have shown that the low speed 
mixers do not provide the required shear forces to open lime ag-
glomerates. The lime agglomerates can be found in the product 
and consequently part of the lime is not available for the chemical 
reactions during autoclaving. The lack of mixing quality is then 
compensated by adding larger quantities lime in the mix.

The Wehrhahn PLUS plant is equipped with a high speed mixer, 
which provides the required shear forces to open lime agglomerates.
As a consequence the total CaO content in the mix can be reduced 
due to the effi cient mixing process.

3.2. Autoclaving

The autoclaving process has a signifi cant infl uence on the product 
quality. In the past the autoclave pressure and temperature curve 
was controlled semi automatically. This can cause unstable condi-
tions due to possible human errors involved. In the old plant the 
autoclave control system was already partly automatic.

In the Wehrhahn PLUS plant a fully automatic autoclave control 
system is installed. This provides stable and reproducible autoclav-
ing conditions. Special steam valves are used which facilitate very 
sensitive adjustments in the process.

4. Energy consumption

The two main energy sources for the production of AAC are the 
electric energy and the fuel or gas consumption for steam produc-
tion. The following fi gures have been obtained for the production 
of 1 m³ of AAC:

The old plant requires more fuel for autoclaving (+17%), most likely 
because heat recover or energy saving systems are missing. The 
new Wehrhahn PLUS plant comes with sophisticated energy sav-
ing systems, which recover the heat of the condensate and the 
release steam in the most effi cient way. 

Table 2

A-VALUE AND CaO CONTENT.

Old Plant Wehrhahn PLUS plant 

A-Value 880 1050

CaO content in the mix [%] 21.3 17.7

Table 3

ENERGY CONSUMPTION FIGURES.

Consumption fi gures in:
[m³/m³] and [kWh/m³]

Old Plant Wehrhahn PLUS plant 

fuel/gas 11.9 9.9

electric energy 11.5 15.5
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Another issue is the autoclave loading. In the Wehrhahn PLUS 
plant four cakes are put close to each other on each autoclave 
trolley. The autoclave loading rate has been optimized. Autoclave 
pallets on which the cake rests are not as wide as the cake. This 
allows positioning the cakes very close to each other during auto-
claving. In Wehrhahn plants autoclave pallets are no part of the 
mould like in other tilt cake systems and are therefore designed 
independent of the mould.

It has been expected that the electric energy consumption of a new 
and fully automated plant is higher than in the old plant. Later in the 
presentation the comparison of the required labour in minutes per 
cubic meter clearly shows the difference in the degree of automa-
tion of both plants. Especially in the packing area sophisticated 
automatic machines are used in the new plant where previously 
manual handling was required. In the new plant large storage ca-
pacities for sand slurry have been installed. This contributes also 
to the higher energy consumption in the new plant.

5. Other consumption fi gures

The following fi gures have a minor infl uence on the productivity 
of then plant, but the mould oil consumption, the required cutting 
wires and lubricant quantity are still interesting to be evaluated. 
The following table shows the result:

The most interesting fi gure is the consumption of mould oil. All 
producers are interested to minimize the mould oil quantities, not 

mainly for cost reasons but for ecological aspects and to avoid 
product contamination.

In the old plant oiling was done by spraying. The Wehrhahn PLUS 
plant uses a specially designed automatic oiling machine which 
applies a well-controlled very thin layer of oil. Wehrhahn moulds 
have four hinged walls, which can be fully opened. During oiling 
all four mould walls are in horizontal position. This facilitates oiling 
my means of brushes instead of spraying systems like common 
in box type mould systems. 

As a consequence the mould oil consumption has been reduced 
by 56%.

6. Cutting tolerances

The requirements for block accuracy in 1986 are hardly comparable 
with the tight tolerances expected today. Since the introduction of 
the thin bed system the tolerances have become closer.

The following table provides representative fi gures for the cutting 
tolerances in both plants:

Table 5

CUTTING TOLERANCES.

Old Plant 
Wehrhahn PLUS 

plant 

cutting tolerance [mm]
2-4 (4mm for the outer 

blocks close to the mould 
wall in length direction)

<1

In the old plant the cake is cut in fl at position. This requires long 
wires, which are responsible for non-satisfying tolerances. Here 
the signifi cant advantage of a tilt cutting system using extremely 
short wires is apparent. 

Beside the cutting tolerance it can be stated that profi ling of tongue 
and groove as well as milling of handholds was not possible prior 
to autoclaving in the old plant. The new Wehrhahn PLUS plant 
facilitates both profi ling and handhold milling prior to autoclaving. 

7. Hard waste

In modern AAC plants it is distinguished between two different 
types of hard waste. First, “process waste” which is related to the 

Optimised autoclave loading in Wehrhahn PLUS plant

Flat cake autoclaving in old plant

Table 4

OTHER CONSUMPTION FIGURES.

Old Plant Wehrhahn PLUS plant 

mould oil [kg/m³] 0,36 0,16

cutting wire [m/m³] 0,145 0,036

lubricants [g/m³] 11,5 9,6
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production technology. In many tilt cutting systems the 4-5 cm 
bottom waste is recognized as process waste. The second type 
of hard waste is related to damaged products or rejects.

The Wehrhahn PLUS plant is a tilt cake system that does not 
produce “process waste“.

The following fi gures show the percentage of hard waste in both 
plants:

Table 6

HARD WASTE.

Old Plant 1986 Wehrhahn PLUS plant 2008

Hard waste [%] 3.55 1.65

The fi gure for the hard waste rate in the new Wehrhahn PLUS plant 
is calculated as an average during the fi rst year of production and 
is expected to be less than 1.0% in future.

The above fi gure is valid for blocks at a density of 500 kg/m³.

Hard waste rate is less than 50% in the new Wehrhahn PLUS plant!

The development in the direction of lower densities forced the 
machine and plant suppliers to design machines which handle the 
green and white product with great care. The result is a signifi cant 
reduction in produced hard waste. Additional improvements on the 
process side may also have a positive effect on the hard waste rate.

8. Labour in the plant

It is not surprising that modern AAC production plants require fewer 
operators and workers. The degree of automation can hardly be 
compared considering two plants with a time frame of more than 
20 years between the installations. 

The following fi gures have been collected:

Table 7

LABOUR REQUIREMENTS.

required labour in the 
plants in [min/m³]

Old Plant
1986

Wehrhahn PLUS plant
2008

labour production 15.6 10.8

labour maintenance 1.85 1.43

labour laboratory 0.31 0.23

Total labour 17.76 12.46

The required man-minutes to produce one cubic meter of AAC 
have been reduced by 30%. The fi gures are self-explanatory 
and the result refl ects the degree of automation in modern AAC 
production plants.

9. Summary 

The results of the comparison clearly show that the development 
in plants and technologies in the last twenty years has a signifi cant 
positive effect on the product quality. The productivity in general 
has been increased which the following example may show.

In the following table the effect of the above compared parameters 
on the production costs has been calculated. For the comparison 
average prices applicable in Germany for raw materials, energy, 
labour etc. have been used.

Table 8

SAVINGS PER CUBIC METER.

Savings per m³ AAC in EURO

Raw material consumption 1.50 – 2.00

Energy
0 (less fuel but higher energy 

consumption)

Consumables (mould oil, cutting 
wire, lubricants)

0.25 – 0.30

labour 5.00 – 6.00

Total Savings per [m³] 6.75 – 8.30

Total, considering higher strength 
per [m³]

8.05 – 9.90

Total, considering higher strength 
and reduced hard waste rate per [m³]

8.20 – 10.10
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[1] Plant data provided by RDB Hebel, Pontenure, Italy.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


