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Abstract 
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Azomures is the largest Romanian fertilizer producer with over 50 years operation, and is 
located in Târgu Mureș.  Azomures supplies farmers with mineral Nitrogen and complex NPK 
fertilizers. With increased production capacity and the need for reducing their environmental 
footprint in 2012 they invested in implementing a modernized plant.   

BACKGROUND 
At their large fertilizer facility, located in Tg. Mures, Romania, Azomures operates two (2) AN/CAN prill 
production plants.  The subject of this paper is in reference to Plant 2, which is a Kaltenbach-Thuring design 
plant.   
The plant was upgraded in 2003 from 1350 tpd to 1400 tpd of AN prills (1600 tpd CAN) and the revamp 
included the installation of the original Kaltenbach-Thuring (K-T) design Fluid Drum Granulator (FDG) to 
produce larger granules through the process of prill multi-fattening. 
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During the modernization also, the Fluid Bed Cooler was revamped and was narrowed a bit in order to 
increase the velocity of the granules. By increasing the size of the fattened AN/CAN granules it used to plug 
up.   
The result of this revamping made the FBC losing some cooling efficiency. This was one more reason why 
cooling was a bottleneck for them. 
In spite of the modifications made to the Fluid Bed Cooler, Azomures continued to face challenges in 
reaching final AN product temperature below 40°C, especially during hot summer months. Sending hot 
product to the final product storage caused the stored product to cycle through the lower crystal transition 
point resulting in product caking as well as increased product attrition and fines generation.  
A few years later on the account of the successful operation of the recently installed final product cooler, 
Azomures decided to dismantle and fully replace the existing fluid bed cooler with a Solex Indirect Primary 
Cooler, which fed directly from the Fluid Drum Granulator located upstream.  
Presently, the two indirect product coolers are operating in series and 
are realizing important energy savings. The coolers are a reliable and 
achieving the specified final product temperatures resulting in 
improved product quality, stable storage and packaging conditions.  

FIRST AN/CAN COOLER (SECONDARY) 
In spring of 2010, the first Solex final product cooler was delivered to 
Azomures and commissioned under the supervision of Solex 
Technical Service Engineers, just before the summer.  
The unit was designed very conservatively, to cool approximately 80 
tph of CAN granules from 60°C to 39°C, using plant cooling water with 
a maximum inlet temperature of 30°C, representing worst-case 
summer conditions.  
The configuration of this cooler was chosen as a double bank 
exchanger equipped with a double gate discharge system designed to 
ensure correct mass flow through the unit and a large turn down ratio. 
This was an important requirement for Azomures to compensate for 
frequent product fluctuations, due to the nature of the FDG granulation system.   

Due to space constraints inside the plant, 
the Solex Cooler has to be installed 
outside the main building. Designing 
proper access locations to the cooler was 
a joint design effort between Azomures 
and Solex with installation work carried 
out by Azomures. The design allowed 
access for inspection and maintenance of 
the unit at all levels.  
The cooling water supply for the unit came 
directly from the plant cooling water circuit 
without specific water temperature control 
before entering the Solex Cooler.  
 Solex Thermal Science Inc. (Solex) is 
experienced in operating at low inlet 
product temperatures allowing for this 
variable temperature in cooling water. 

Solex Coolers prevent condensation through the using the correct amounts of air injection at key locations 
inside the indirect heat exchanger. The cooling water system for the Solex Cooler was equipped with on-line 
flow and temperature measurement as well as a direct steam heater to allow heating of the water for start-

Fig. 1: Solex Cooler at Azomures

Fig. 2: Solex Cooler Aerial View at Azomures 
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up conditions. All installed instrumentation was interfaced with existing plant DCS system, allowing for easy 
on-line system monitoring and optimization.  

Once again, space challenges 
inside the plant, meant that the 
product had to flow through the 
existing coating drum prior to 
entering the cooler.  As such, the 
decision was made to feed the 
final product cooler with coated 
granules. 
The final AN/CAN product cooler 
was about to receive its baptism 
and toughest test during the 
upcoming hot summer period. 
Once optimized, the cooler proved 
to consistently deliver outlet 
product temperatures well below 
40°C, even during extremely hot 
summer days when ambient 
temperatures peaked at 35°C.   

Additionally, the cooler was found to be coping quite well with the coated product and perfectly true mass 
flow was being observed, which in turn translated to very uniform final product temperatures at the outlet of 
the unit. 
In contrast to previous years, Azomures now possessed a reliable product cooling solution, able to provide 
consistently low final product temperature to storage and packaging, independently of ambient conditions. 
Final product quality was improved significantly as the product was now stable with no thermal cycling and 
subsequent dust formation present in storage.   

Fig. 4: Condensation mechanism 

The amount of injected air as well as the location of injection are 
critical in the correct and successful implementation of the system 
and are part of proprietary information of Solex. 

 

 

SECOND AN/CAN COOLER (PRIMARY)  
Following a couple of years of maintenance free operation with the Solex solution, Azomures decided to 
proceed with the design and installation of a Primary Solex AN/CAN cooler as well as completely 
decommission and remove the existing Fluid Bed Cooler. 
The new Solex Primary Cooler was installed in the spring of 2012, almost exactly two years after the start-
up of the Final Product Cooler. 
Due to the increased thermal load this unit was designed as a large triple bank exchanger, to handle a 
capacity of 80 tph of CAN granules, cooling the product from 130°C to an outlet temperature of 55°C. The 
final design duty for the exchanger incorporated both the IIIII crystal change latent heat as well as the 
heat of transition of the final III-IV crystal change in addition to the sensible heat over the specified cooling 
temperature range.  
As is widely known, the effect of the various stabilizers used in the production of AN fertilizers, tends to push 
up the lower transition to temperatures in excess of 50-55°C.  This aspect was taken into account when 

Figure 3 DCS Screen Shot - Final Product Cooler 
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deciding on the design outlet temperature for this Primary Cooler. Solex Lab has capability to test all 
materials to find the exact thermal proprieties.  
The cooling water loop was set up this time as a closed loop circuit via an existing Plate & Frame Exchanger 
acting as a barrier from potential contamination (impurities and/or chlorides) by the plant cooling water of 
the heat exchanger plates. This is standard practice for high temperature applications. 
 As such, demineralized water was used inside the Solex closed loop and regular plant water was used on 
the outer loop for cooling. The cooling water system was designed with two independently controlled 
temperature loops for maximum operating range and flexibility. 
Overall process control logic as well as specific process controls documentation (Piping and Instrument 
Diagram) was developed by Solex Engineers in consultation with Azomures operations, who then carried 
out the entire installation in conjunction with the product cooler and purge air system. 
Extensive experience, gained over two decades of work in the fertilizer industry, was called upon to develop 
the correct system for such some high temperature fertilizer applications, like this Primary AN/CAN cooler 
designed and installed at Azomures. 

Only through a knowledgeable design of 
the entire system, which combines 
proprietary designed cooling water 
temperature control in conjunction with 
purge air dew point control as well as 
correct supply and exhaust purge air 
handling system for the exchanger, can 
trouble-free operation be achieved along 
with effective cooling of the product through 
the specified cooling range. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5: DCS showing both product coolers and their 
respective cooling water loops 
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Fig. 6: Before the Solex Solution 

THE DECISION  
The decision taken by Azomures to decommission the existing Fluid Bed Cooler and replace it with a Solex 
Primary Cooler was game changing for the facility and was supported by the ability to list important benefits 
that far outweighed the risks.   
The primary benefits achieved by the installation of the Solex Primary Cooler can be summarized as follows: 

1. Savings on Liquid Ammonia consumption – the Fluid Bed Cooler was consuming between 4000-
5000 kg/h of Ammonia to chill the air going to the fluid bed.  This large amount of ammonia had a 
negative impact on the overall AN production. 

2. During days when ambient air relative humidity (RH) was very high, additional heating of the air to 
the FBC was required to avoid moisture pick up by the product. This resulted in a large heating duty 
based on the large amount of air; approximately 150,000 Nm3/h. 

3. Fluid Bed Cooler tended to generate a large amount of dust due to granule attrition thereby 
overloading the scrubbing system. This dust loading was reduced to zero with the installation of the 
Solex unit. 

4. From a maintenance aspect, the Fluid Bed needed frequent cleanings (2 times per month); 
additionally, the large fans also required regular maintenance. In contrast, the Solex unit only 
requires cleaning about once every 2 months and the cleaning time communicated by Azomures, is 
less than 4 hours. 

5. Last but not least, there was a large energy saving realized with the decommissioning of the Fluid 
Bed System.  The total installed fan power (fluidization and extraction fans) was close to 570 kW. 
By comparison the Solex unit uses a total energy consumption of 70 kW in connection with the 
cooling water recirculation pumps. As such the return of investment, in consideration of energy cost, 
has been calculated to be in 1 year and 8 months. 



C. Forniciov 

422 Nitrogen + Syngas 2018 International Conference & Exhibition (Gothenburg 26 February-1 March 2018) 

 

Fig. 7: Return of Investment for Vertical heat exchanger versus Fluid bed cooler 

 
Fig. 8: Primary Cooler Performances 

With an extensive list of value-added advantages, Azomures saw the 
immense potential that could be achieved by replacing its Fluid Bed 
Cooler with a Solex Fertilizer Cooler.  The installation took less than 3 
months and, in this one step, it achieved significant gains.   
In place of the fluid bed cooling, Solex's technology accepted the 
granulated calcium ammonium nitrate directly from the Fluid Drum 
Granulator The fertilizer product entered the Solex Primary Fertilizer 
Cooler at a temperature between 115-130°С and left it at an optimum 
temperature of 55°С. Downstream it entered the Secondary Cooler, 
immediately following the coating drum, where it was discharged at 
temperatures well below the specified 40°C, without breakage or fines 
and ready to be packed or shipped in bulk to the customer directly from 
the unit. Its shift from a highly variable fluid bed cooling process to a 
gentle, reliable, non-contact process, allowed it to achieve ammonium 
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nitrate granules that keep form, resist caking, and hold their value during production, storage and transport. 

 
Fig. 10: After the Solex Cooler was installed 

In choosing to partner with Solex Thermal Sciences, Azomures chose to challenge convention and discover 
the significant potential of a new and efficient design. The implemented cooling solution exceeded Azomures’ 
expectations and with its investment in Solex's indirect cooling technology as well as other plant process 
changes, it is also improved efficiency of its AN fertilizer operation and helped with enhancing its position in 
the global fertilizer market. 
  




