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Figure 5:  View of the lanes after 48 month in operation

4 Design changes

Although the results of the ETA cooler were excellent, some 
design changes were necessary at Siggenthal to  further 
 optimize certain clinker behavior on the ETA lanes. It is 
understood that these improvements radiated to standard 
ETA design.

4.1 HE-module 
Due to the firing of up to 35 % alternative fuels,  unfavorable 
hot clinker conditions could be observed. It was therefore 
decided to extend the length of the HE-module by one row 
to reduce the clinker temperature at the transition to the 
transport lanes. In addition the ETA transport system gives 
the operator the possibility to optimize the stroke length and 
speed to these operation conditions. 

In a traditional grate cooler such clinker conditions easily 
cause problems such as red-river and heat damaged grate 
plates. With the ETA cooler it is possible to actively control 
what is happening on the lanes. Independent lane movement 
provides control over the stroke length of each  individual 
lane, this in combination with controlled side aeration and 
separate aeration of longitudinal side chambers, eliminates 
problems such as red river. 

4.2 Pockets in the aerated lanes 
From the start up of the ETA cooler in July 2004 the lanes 
were filled with clinker. This is done to  autogenously  protect 

the lanes; on shear area in the backward stroke clinker is 
moving on clinker filled in the lanes. Over time Holcim found 
out that the pressure loss of the fans was increasing 
and discovered that the reason for this was the decom-
position of the  clinker in the pockets of the lanes. During 
a kiln stop in  November 2007 the clinker was removed 
and replaced by sieved  gravel. Immediately the pressure 
loss of the fans decreased and remained stable on a low 
level. The situation was monitored to see if there was 
any change in the wear characteristic with the gravel but 
no change was found. Since then Claudius Peters has 
 implemented the sieved gravel filling for each  successively 
sold ETA  cooler.

❱ Fig. 4 and 5 show the lanes after 18 and 48 months of 
operation. It is obvious that the lanes can operate for many 
additional years without the need for replacement. This is a 
milestone development that reduces the planned kiln stop 
time and maintenance costs.

5 Final remarks

The ETA cooler, up to now renowned for a high  cooling 
 efficiency, also scores high notes on other economical 
 indicators. A cooler availability of 99.95 % and spare part 
costs of 0.012 €/t place the ETA cooler in a prominent 
 position. Today 37 ETA coolers are sold to different clients 
all over the world. The design has proven its reliability and 
 thermal and mechanical advantages.

Figure 4:  View of the lanes after 18 month in operation
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1 A historical review

For over half a century Claudius Peters has been renowned 
as an established cooler specialist in the global cement 
industry. The company began by marketing the grate 
 cooler in Europe under licence from Fuller. Claudius Peters 
 optimized and rationalized this design, which resulted in 
the development of the well known Claudius Peters grate 
 cooler, which is presently in operation all over the world. 
Many of these improvements, such as the hydraulic grate 
drive (1975) and the roller crusher (1979), are now standard 
elements in all coolers manufactured today. On top of this 
the Claudius Peters grate cooler has the wear-free compact 
swing support (CSS) and direct side aeration to complete 
the CSS-Cooler. 

The company’s ongoing research and development paid off, 
in 2004 the cement industry was revolutionised with a new 
cooler generation, known as the η-Cooler (η = the ancient 
Greek symbol of efficiency pronounced “e’ta”). It incorpo-
rates a highly efficient transport principle. The design of 
the new cooler significantly reduces the number of parts 
required and without any conveying elements within the 
clinker bed, maintenance costs and wear and tear have been 
substantially reduced.

The first ETA cooler in the Siggenthal cement plant of  Holcim 
Switzerland, now five years in operation, started a success 
story of 37 coolers sold, of which 16 are in operation at the 
moment. 

One of the major successes at the beginning of 2009 was 
securing the contract for four ETA coolers with the Conch 
group in China. Anhui Conch is one of Chinas biggest cement 
producers and it is expected that its operations will further 
expand. Conch purchased 4-stage coolers for a throughput of 
5 000 t/d with the well known Claudius Peters roller  crusher 
in this case as an intermediate crusher.

2 The first ETA cooler

The Siggenthal plant (❱ Fig. 1) is located in the north of 
 Switzerland, only a stone’s throw away from the Holcim 
Group Support in Holderbank. So a great deal of attention 
was focused on the success of the project. 

Only five weeks kiln stop time was needed to replace the old 
Fuller Constantin cooler lower section and to install the ETA 
cooler 645. The cooler (❱ Fig. 2), consisted of a static  section 
of six rows at the cooler inlet (HE-Module), four aerated 
lanes in the width and five modules, with a hammer crusher 
KB1-244. The start of production was July 11th 2004 and 
a successful performance test was executed as early as 
 September 1st 2004.

At a capacity of 1907 t/d a cooler efficiency of 77.7% was 
reached and only aspecific cooling air input 1.589 m³/kg
 clinker (stp) was needed to cool the clinker to 102 °C.
These figures attracted attention throughout the cement 
world and within a few years all major cement produ -
cers purchased an ETA  cooler. The  cooler in Siggenthal has 

Figure 1:  View of the Siggenthal cement plant of Holcim Switzerland

ZUSAMMENFASSUNG

Claudius Peters introduced the reciprocating grate clinker 

cooler to the European cement market over half a century 

ago under licence from the American manufacturer Fuller. 

The design has been further developed and is now  operating 

successfully in all parts of the world. After some years of 

research and development Claudius Peters introduced a 

new generation of coolers that uses the “Walking Floor” 

principle for transporting the clinker bed. It is known as 

the ETA cooler and in addition to its high heat recuperation 

it also has numerous advantages with respect to plant 

management, wear behaviour and mechanical reliability. 

The first ETA cooler came into operation in 2004 at the 

Siggenthal cement plant of Holcim Switzerland. The cooler 

consists of a static inlet grate (the HE-module) followed 

by four moving aerated lanes positioned alongside one 

another. Notable operating results were achieved with the 

very first ETA cooler. At a clinker throughput of 1907 t/d 

the cooler achieved a cooler efficiency of 77.7 % with a 

specific  cooling air input of 1.589 m³/kg clinker (stp) and a 

clinker outlet temperature of 102 °C. The cooler has now 

been in use for five years and the kiln plant is operating at 

an output of 2300 t/d. Process engineering and mechanical 

aspects of the cooler have been under critical observation 

during its five years in operation and there have been some 

detailed improvements. These improvements included the 

extending of the static inlet area and the replacing of the 

original clinker protection layer for the aerated lanes by a 

protection layer of sieved gravel. Inspections have shown 

that even after 48 months of operation the metal surfaces 

of the aerated lanes exhibit only slight signs of wear. An 

availability of 99.95 % at a specific wear cost of 0.012 €/t cli 

has been determined on the basis of the running time of 

the cooler to date. So far Claudius Peters has sold a total of 

37 ETA coolers to all parts of the world.

Mit einer Lizenz des US-amerikanischen Maschinenherstel-

lers Fuller führte Claudius Peters vor über einem halben 

Jahrhundert den Schubrostklinkerkühler auf dem europä-

ischen Zementmarkt ein, der in der Folge weiter entwickelt, 

sich noch heute in allen Teilen der Welt erfolgreich im 

Einsatz befindet. Nach einigen Jahren der Forschung und 

Entwicklung stellte Claudius Peters eine neue Kühlergene-

ration vor, die zum Transport des Klinkerbetts das „Walking 

Floor“ Prinzip anwendet. Der unter der Produktbezeichnung 

ETA-Cooler bekannte Kühler verfügt neben einer hohen 

verfahrenstechnischen Effektivität auch über zahlreiche 

Vorteile in Bezug auf Betriebsführung, Verschleißverhalten 

und mechanische Zuverlässigkeit. Der erste ETA-Kühler ging 

2004 im Zementwerk Siggenthal, das zur Holcim Schweiz 

gehört, in Betrieb. Der Kühler besteht aus einem statischen 

Einlaufrost, dem so genannten HE-Modul,  welchem sich 

dann fünf Module, jeweils aus vier nebeneinander ange-

ordneten, belüfteten Schub böden bestehend, anschließen. 

Bereits mit dem ersten ETA-Kühler konnten beachtenswerte 

Betriebsergebnisse erzielt werden. Bei einem Klinkerdurch-

satz von 1907 t/d erreichte der Kühler bei einer spezifischen 

Kühlluftbeaufschlagung von 1,589 m³/kg Kli. (i.N.) und einer 

Klinkeraustrittstemperatur von 102 °C einen Kühlerwir-

kungsgrad von 77,7 %. Heute, nachdem sich der Kühler 

fünf Jahre lang im Einsatz befindet, wird die Ofenanlage mit 

einem Durchsatz von 2300 t/d betrieben. Während seines 

fünfjährigen Betriebs wurde der neue Kühler sowohl ver-

fahrenstechnisch als auch mechanisch kritisch beobachtet 

und in einigen Details verbessert. Zu den Verbesserungen 

gehörten u.a. die Verlängerung des statischen Einlaufbe-

reichs, außerdem wurde die autogene Schutzschicht der 

Schubböden aus Klinker durch klassierten Kies ersetzt. 

Inspektionen haben gezeigt, dass die metallischen Ober-

flächen der bewegten Schubböden selbst nach 48-mona-

tiger Betriebszeit, nur geringe Verschleißerscheinungen 

aufwiesen. Auf der Grundlage der bisherigen Laufzeit des 

Kühlers wurde eine Verfügbarkeit von 99,95 % bei spezi-

fischen Verschleißkosten in Höhe von 0,012 €/t Kli. ermit-

telt. Bis heute wurden durch Claudius Peters insgesamt 

37 ETA-Kühler in alle Teile der Welt verkauft.

SUMMARY
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(English text supplied by the authors)

now been almost five years in  operation, in the mean-
time with an increased capacity of 2 300 t/d. The process 
 qualities of the ETA cooler meet  modern  requirements, but 
how about the operating costs and were there any design 
changes necessary?

3 Availability and spare part costs

In the further evaluation the period from startup of the ETA 
cooler on July 11th 2004, up to January 31st 2009 has been 
considered, a total of 1665 days.

Over the last five years there have been four cooler related 
kiln stops (❱ Table 1).

❱  The cooler availability can be calculated as follows:
❱   Availability = (total hours - shutdown hours due to  cooler 

failure/total hours) x 100 %

Date Nature of the kiln stop Hours

05.10.2004 Support of hydraulic cylinder reinforced 5 

09.03.2005 New drive cylinder for aerated lane 4 4

02.11.2005 Cooler filled up/emptied (kiln flush) 6

08.03.2007 Clinker spillage chamber 5 4

Summary 19 

Table 1:  List of the cooler-related kiln stops

Figure 2:  Schematic presentation of the first ETA cooler
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❱  Availability = (1 665 x 24 - 19)/(1 665 x 24) = 99.95 %
❱   The cooler availability of the former Fuller-Constantin 

cooler was approximately 85 %.  
❱   So due to the superb availability figures of the ETA  cooler, 

extra clinker of (99.95 % - 85 %) x 3 350 000 t = 500 000 t 
was produced.

❱   The total costs for replaced parts over the last five years 
were € 41 280, this results in specific spare parts costs 
of € 41 280 / 3 350 000 t =  0.012 €/t.

❱   The total maintenance costs; spare parts and manpower 
costs were € 285 000. This give a specific total mainten-
ance costs of € 285 000/3 350 000 t = 0.085 €/t.

One of the major kiln stops was caused by cracks in the 
support of the hydraulic cylinder. These supports were 
redesigned and replaced. So all ETA coolers sold since 
are equipped with redesigned supports. If this problem is 
 discounted then a cooler availability of 99.96 % has been 
achieved.

Figure 3:  93 % of the total grate surface is protected by screened gravel
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