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The ICEBAT, an ice storage system developped and marketed by FAFO since the 80’s, was originally developed to 

flatten or shift in time the electrical power needed to cool or chill a process or a building 

Its working principle is very simple : to store the cold, a given volume of water is frozen This phase change between 

water and ice is actually the most powerful mean to store a great cooling energy in a small volume. . To recover this 

cold, the ice is melted. The  efficiency for a load/unload cycle is around 100% thanks to the very good insulation of the 

tanks. 

Our exclusive technology is 

- reliable : suitable for critical applications and emergency systems, 

- powerful : applicable for high loads in short time, 

- versatile : many configurations and applications, 

- flexible : several needs covered by a single system. 

Moreover, it features 

- a long life time : evaluated over  30 years,  

- and a minimal maintenance need in comparison with chillers. 

General Presentation 
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Example: Ice storage 

for an hospital 

Without ICEBAT: the cold 

needs must be fully 

covered by the chillers. 

Installed power: 1400 kW 

of cold, i.e. around 450kW 

on the electric grid. 

With ICEBAT : The peak 

loads are covered by the 

ICEBAT, which delivers its 

power in accordance 

with the needs.  

Installed power: 900 kW of 

cold, i.e. around 300 kW 

on the electric grid. 

This represents a 30% 

reduction in the sizing   of 

chillers, cooling tower and 

electrical panels.  



The ICEBAT responds to many problematic in both industry and buildings. Hundreds of variations of the system allow a 

made-to-measure solution which will generate substantial efficiency on energy consumption, maintenance, operation 

and even investment. Moreover, the increased reliability and flexibility will give new ways of designing and operating 

your installation. Depending on the project, the ICEBAT allows: 

General Presentation 
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• 5 to 50% reduction of the installed cooling power

• 5 to 50% reduction of the cooling towers

• 5 to 50% reduction of the electrical infrastructures

• Less stop and go and partial load operation of the chillers

• Cost reduction :

 Fix costs : capacity price (kW price), infrastructures, investment, planed maintenance,

 Production costs : kWh price, unplanned maintenance and failures, increased efficiency

• Energy efficiency can be increased thanks to lower outside temperatures, and nominal load of the machines,

lower ancillaries’ consumption (circulation pumps and cooling towers, dry coolers)

• Immediate start with very low electrical power need (circulating pump) and very high cooling power (0°C brine

coming out of the system right after start up)

• Reduce refrigerant use through reduced circulating volume and reduced refrigerant piping : a great

advantage to lower environmental impact, and administrative burden !

FAFCO systems feature leading performance and technology : 

• Our %-accurate load sensor is the best available technology

• Shortest loading time of the market, even with “high” temperatures (-5°C)

• Most flexible unloading time

• Most powerful unloading system with the hybrid technology : down to 1 hour unloading time

• Online monitoring and remote-control system based on our 30 years experience

• A reference for reliability and life-time

• The most compact system on the market : the highest energy density

• The lowest glycol content on the market

• Very low pressure drop, still allowing for an even distribution of fluids and energy in the system

• Between 0.3% and 2% of daily thermal loss thanks to an optimized insulation, designed for each project

• A measurable Return on Investment ranging from 0 to 7 years on all our projects

In the design phase, our simulation tool calculates the 
best sizing for the whole cooling  plant : positive 
chillers (here in orange), negative/positive chillers 
(dark blue and red), and unloading (light blue) 
according to the actual building or process needs. 
The purpose is to cover the needs with minimum costs 
and maximum flexibility in the system operation. 

FAFCO provide either a selection of chiller designed to 
work with ice storage, or only an ICEBAT compatible 
with existing chillers. The energy balance is calculated 
precisely to make sure the system match the 
requirements.  



Main application fields 

Air conditionning 

– Housing
• Hostels

• barracks

• Holyday village

– Recreational resorts
• Theme parks

• Theater, concert halls

• Museum

• pools, gymnasium, stadium

– Professional buildings
• Office buildings

• Workshop, cleanroom, manufacturing area

– Commercial buildings
• Commercial centers

• Malls

– Special buildings
• University

• Exhibition halls

• multi-purpose rooms

• Bunkers

• Subway stations

• Hospitals

Refrigeration 

– Food industry
• Logistics, storage, conservation

• Washing, packing

• Transformation, sterilization, pasteurization

– Pharmaceutical, chemistry, biotechnologies
• Fabrication

• Conservation

• Safety

• Near zero temperature needs

– Other process
• Fast decreasing temperature needs

• Safety

• Air conditioning + cold for process coupled

• Near zero temperature needs
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The ice bank stores as ice the cold produced by the chillers. It consists in a large insulated and water tight tank 

containing district or industrial water in which heat exchangers are immersed. A heat transfer fluid, often a water-glycol 

brine, flows through the heat exchangers and convey cold between the chillers, the ice bank and the customer site. 

The water of the tank is then frozen to store the latent cold energy. 

During the charge, the glycoled water is conveyed in the ICEBAT at a temperature between -3°C and -7°C in order to 

freeze the water and eventually create a massive bloc of ice inside the tank 

Working Principle 

Loading the ice storage 

The charge of FAFCO’s accumulators is a very stable and homogeneous process. Typically, the glycoled water enters 

at a stabilized temperature of -5°C and exit at -2°C with a constant flow rate during the whole charge (about 8 hours). 

The diagram below shows real data for a charge at -4°C. The made to measure conception of our ICEBATs allows to 

reduce the number of tanks, simplify the connections, the regulation, and avoid the balancing problems linked to 

several storage modules. 

Charging time is usually comprised between 6 and 12 hours depending on chillers cooling power and charging 

temperature. A typical value for air conditioning applications would be 8/9 hours charging. 

The discharge of the tank consists in recovering the cold energy by melting the ice. Several types of ICEBATs are 

available to match the customer needs (power, temperature, size, etc.) 
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Working Principle 

Discharge mode 
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Timer 

OR 

Time 

Electronic 
load sensor 

Load 

Temperature 

sensors 

Outlet temperature 

Tout < -3°C 

L > 96 % 

L < 90 % 

h = 20:00 

& 

Load: START 

Charge : STOP 

Pumps: Off after 3 min 

Valves: By-pass after 3 min 

Chillers: Off 

Pumps: On 

Valves:  Charge mode 

Chiller: On  

Block diagram of the loading process 

Regulation is a key point to guarantee an optimized utilization of the ICEBAT. FAFCO always work in 

cooperation with the client/the operator and gives advices on how to control the system. Based on several 

parameters such as daily cold needs profile or seasonal variation, the load/unload cycle are thus well 

handled. 

The load is triggered by external and internal parameters. 

• External parameters: Timer, electrical tariff from the grid, electrical consumption of the site, chillers

availability,

• Internal parameters: Ice level, temperatures, previous load and unload past

The purpose of this regulation diagram is to start charges only on a specific period (low tariff, low needs) and 

prevent an overload by avoiding frequent restart.  

Indeed, the purpose is almost always to load the ICEBAT at 100%. The only regulation parameters to modify are 

the criteria to determine end of charge. 

• Two indicators are used to control the end of the load: the outlet temperature and the ice level sensor.

Thus, the chiller will instantaneously stop even if one of the two sensors was out-of-order.

• The chiller will stop at 96% because the sensible energy in the ice and the glycoled water will finish the load,

just by running the pumps few minutes more.



Working Principle 

Discharge Mode 
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For the discharge, the regulation strategy needs to be adapted for each project, depending on the utilization of the 

ICEBAT, but also the season. 

In general, a storage is designed for the maximal need of the year. In this case, the ICEBAT must be unload sparingly 

to be sure there will still be ice for the peak of the day. 

When the needs are smaller, the role of the storage is different: it must not be use only as a complement for the 

chiller, otherwise it will be very few solicited. Rather, it must be used in priority to benefit from the energy stored 

(made by night, so cheaper). Thus, it is recommended to reduce the power of the chillers (stopping one chiller, or 

using variable power chiller) but a constant speed, and to use the storage for the peaks. 

The following figures illustrate those points. It represents the repartition of cold production on a full day, for an office 

building, with a maximum need of 1 000 kW. 

This is only one example for one type of application, but it is important to define for each project the operating 

conditions in order to create the best discharged strategy. 

This is why FAFCO’s engineers work in cooperation and early in the project to define together the rules to follow and 

the adapted uses.  

Example: Annual evolution of the 

cold need 

In summer: the needs curve is maximal, 
the storage covers 45% of the power and 
30% of the daily load. The night, the 

chillers load of the ICEBAT (dark blue) and 
provide the cold for the night needs. 

At mid-season: The ICEBAT represents now 
55% of the power and 50% of the daily 
needs. The storage is still used at 100%, so 
we can benefit a lot from it. 

In Winter: We can get into a situation 
where all the needs are covered by the 
ICEBAT. In our case, 75% of the needs are 
provided by the storage. This case is even 
the more efficient, because of high winter 
electrical tariffs and low temperature by 
night. 



Working Principle 

Electronic load sensor 
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To improve the performance of the plant and optimize continuously your operation, 3 levels of monitoring and control 

systems are also offered :  

- Level 1 : On-line Monitoring System, in order to have permanent access to your operation data, draw graphs and 

curves with electrical consumptions, ice level, and tariffs,  

- Level 2 : On-line and automated control system for electrical  load management of the customer site, 

- Level 3 : Multi-sites control system for power management and energy trading 

Load management through our exclusive RSW system : cooling is performed through the ice bank when power demand exceeds 
power limit. 

Pink bars : shifted or denied  power consumption 
Orange line : Max. power command, sent through the electrical grid 
Purple and green lines : storage level of 2 FAFCO ice storages 
Light blue bars : power consumption in high tariff hours, information sent through the electrical grid 
Dark blue bars : power consumption during low tariff hours, information sent through the electrical grid 

All this information can be shown on a day-to-day basis at your office desk, over a simple internet interface. Different information 
levels can be defined for the operator on site, his headquarters, the power supplier, and FAFCO for instance.  

Real data from Institut Curie, Paris, France 
on a 24h period 

FAFCO ice banks are the only ones on the market to have a real-time monitoring of the load level with 1% accuracy. It 

includes following devices: 

- a visual indicator of load level, graduated from 0 to 100%, 

- an electronic level sensor with a 4-20 mA output compatible with your BMS, monitoring and control systems. 

If outside, the sensor and indicator are installed in a protected stainless steel box. 

The technical data of these components are available on the website www.fafco.ch. 



Design and Sizing 
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In order to dimensioning the ICEBAT for a specific project, FAFCO engineers examine the daily cold needs (per hour). 

They determine the optimized power of the chillers on the glycol loop (and the water loop if any) and the storage 

capacity to reduce investment and operating costs. Daily cycles of load/unload are defined depending on the 

needs, the temperatures available, and other specific constraints. This dimensioning is done for several scenarios in 

order to fit any situation (different seasons, electrical tariffs, …) 

The following table is an example of our dimensioning. This is for an office building, with a maximum cold need of  

570 kW. This analyse leads to a 262 kW chiller and a 1752 kWh ICEBAT. The daily needs can be covered by the chiller 

an the discharge of the storage. 

(puissance minimum de la MF en positif: 262 kW)

Puissance en positif des GF choisis: 262.3 kW

(capacité minimum theorique de l'accumulateur: 1'652 kWh)

Capacité totale des l'accumulateurs choisi: 1752 kWh Type : UW 233/4/11

Température d'entrée de l'échangeur à plaques: 4 °C Nombre: 1

Température de sortie de l'échangeur à plaques: 10 °C

Temps Puissance h. charge Puissance Puissance Puissance en P uissance en P uissance en Degré en %

nécessaire 1=charge  froid du nécessaire froidu GF +/- f roid de l'ACCU froid neg. du GF de charge

h totale (kW ) 0=décharge  GF pos.(kW ) GF+ACCU (kW ) décharge (kW ) décharge (kW ) charge (kW ) de l'ACCU

00-01 0 1 0 0 0 0 236 33% 1 0.0258

01-02 0 1 0 0 0 0 236 46% 1 0.0258

02-03 0 1 0 0 0 0 236 60% 1 0.0258

03-04 0 1 0 0 0 0 236 73% 1 0.0258

04-05 0 1 0 0 0 0 236 87% 1 0.0258

05-06 0 1 0 0 0 0 236 100% 1 0.0258

06-07 57 0 0 57 57 0 0 100% 2 0.04125

07-08 97 0 0 97 97 0 0 100% 2 0.04125

08-09 114 0 0 114 114 0 0 100% 2 0.04125

09-10 143 0 0 143 143 0 0 100% 2 0.04125

10-11 217 0 0 217 217 0 0 100% 2 0.04125

11-12 285 0 0 285 262 23 0 99% 2 0.04125

12-13 393 0 0 393 262 131 0 91% 2 0.04125

13-14 462 0 0 462 262 200 0 80% 2 0.04125

14-15 553 0 0 553 262 291 0 63% 2 0.04125

15-16 570 0 0 570 262 308 0 46% 2 0.04125

16-17 547 0 0 547 262 285 0 29% 2 0.04125

17-18 462 0 0 462 262 200 0 18% 2 0.04125

18-19 359 0 0 359 262 97 0 13% 2 0.04125

19-20 285 0 0 285 262 23 0 11% 2 0.04125

20-21 359 0 0 359 262 97 0 6% 2 0.04125

21-22 217 0 0 217 217 0 0 6% 2 0.04125

22-23 68 0 0 68 68 0 0 6% 1 0.0258

23-24 0 1 0 0 0 0 236 19% 1 0.0258
max :

Somme 308

(kWh) = 5'188 0 5'188 3'536 1'652 1'652

Temps de charge: 7 heures

tranche horaire tarifaire



Construction 

The ICEBAT can be built in a metal tank or a concrete tank, in our factory or directly on site, for indoor or outdoor 

location.  

The steel ice bank consists of a rectangular steel tank assembled from trapezoidal steel sheets protected by an 

acrylic coating and galvanized steel profiles. A vapour barrier is placed between the tank walls and insulation plates 

to prevent condensation of ambient water vapour.  

The ICEBATs in concrete are assembled on site by FAFCO inside a concrete tank provided by the customer. 

12 

In both steel and concrete tanks, a thermal 

insulation of the walls is guaranteed by 50 to 

100 mm plates of an insulating material with a 

lambda lower than 0.040. Water tightness of the 

container is ensured by a liner of synthetic 

vulcanized rubber, factory welded according 

to the actual tank dimensions. It is oxidation-

resistant and heat-aging-resistant. The liner 

back side is reinforced with textile fiber. 

Inside the tank, a metallic structure insure the 

rigidity of a tubing network. This makes a 

performant heat exchanger between the 

glycol loop and the water inside the tank. This 

whole structure, made of galvanized steel is 

designed on measure for each project, 

depending on the size of the tank and any 

mechanical constraints specific to the project.  

Many specific insulation parts are also used to 

make sure every thermal bridge is broken, 

avoiding every condensation problems on the 

outside wall of the tank. 

In most projects, the top of the ICEBATs are 

closed and insulated by top cover sandwich 

panels (40mm thin). These panels are 

removable to allow maintenance or reparation 

if necessary. A service trapdoor is also available 

to allow visual controls. However, in some 

concrete tanks there is no top cover and it is 

the whole concrete tank which is insulated 

(from ground to ceiling). 



Construction 

The ICEBAT has 2 or 4 flange connections: 

Internal melt ICEBATs, or ICEBAT UW, have one inlet 

flange and one outlet flange, connected to the glycol 

loop (linking the chiller, the ICEBAT and the plate heat 

exchanger). The same loop of glycoled water is used to 

charge the storage (glycol loop at negative 

temperature) and for the discharge (glycol loop heat by 

the client loop). The glycoled water flows through the 

FAFCO tubular heat exchangers, but the water in the 

ICEBAT doesn’t quit the tank: its only purpose is to freeze 

and defreeze around the FAFCO’s HX. 
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FAFCO’s ICEBATs are tailor-made products in order to bring the biggest latent capacity for a given volume (L, W, H). 

For metal tanks, length and width are between 1.5m to 12.0m, and high is between 2.0m and 4.2m. Concrete tanks 

can have bigger sizes: up to 16m in width and 6.5m in high. This flexibilty is made possible by the use of modules of 

plastic heat exchangers which can be assembled in our factory on site, depending on the global size of the ICEBAT. 

One module is 1.3m long, 18cm wide and the high is chosen for each projects. 

External melt ICEBATs or ICEBAT XM, have 4 flanges: one 

inlet for the glycol loop, one outlet for the glycol loop, 

one inlet for the water loop and one outlet for the water 

loop. This water loop is used as the cold source by the 

client, either directly or through an heat exchanger. The 

charge of the ICEBAT is done by the glycol loop (same as 

UW), but the discharge is done through the water loop. 

This water enters the tank at a positive temperature, and 

melt the ice by flowing around it. Since the extracted 

water is directly made from melted ice, its temperature is 

very low (0.5/1°C). In order to increase the heat 

exchange surface, the FAFCO’s heat exchangers are 

slightly spaced, thereby creating several ice blocks. 

Hybrid ICEBATs or ICEBAT HYE, combine the 2 previous 

systems (UW & XM), i.e. the glycol loop and the water 

loop. They aslo have 4 flanges (inlet/outlet for glycol and 

water loops), but the two loops are used during 

discharge. The FAFCO’s heat exchangers are as close as 

for the UW. The heat exchange surface and global 

capacity are thus maximized, such as the available 

power. 

Main headers for water loop and glycol loop (inlets) 

An hybrid tank, installed indoor on a pharmaceutical site. On 
the bottom we can see the outlet flange for water loop. 



FAFCO heat exchangers are designed to provide a large heat transfer surface area : 0.43 m2/kWh of latent heat. 

The active part of the heat exchanger consists of tubes of 6.5 mm of outer diameter which are produced by 

extrusion from a polypropylene-based polymer blend. The resulting plastic tube is ultra-stable, its resists to all 

chemical attacks usually encountered in industry, as well as oxidation and UV. The tubes are welded together 

using a patented FAFCO technology. This assembly constitutes an exclusive hydraulic distribution system. It 

ensures that the brine is uniformly distributed throughout the heat exchangers along the whole circuit, thus 

providing a great heat exchange efficiency and a uniform charging and discharging process. Moreover, this 

technology has an extremely low pressure drop thanks to the large effective pipe section. 

 

 

 

 

 

 

 

 

 

 

Minimal height:  1,55 m in standard, 1,00 m if needed 

Maximal height:  3,12 m in metal tank, 4,20 m in concrete tank 

Maximal number of modules per line: 8 

Maximal number of lines:  38 à 80 depending on the type of tank 

Heat Exchangers 
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The main headers are made of 

stainless steel 1.4307/304L 

welded and provided with 

connecting flanges according 

to DIN EN ISO. The main 

headers are also provided with 

a safety valve and a pressure 

port. 

The heat exchangers loop is 

equipped with all connections 

for testing and drainage. 

The heat exchangers are manufactured in modules 

of 1.30m wide. Every modules are welded together 

to create a line. Depending on the project, the 

available space, the cooling power needed, the 

size of the heat exchangers, the number of module 

per line and the number of lines are defined to 

meet the customer needs. 

These exchangers lines are held by the metallic 

structure. They are connected to the main headers 

with reinforced flexible rubber hoses. 



THERMAL ENERGY STORAGE SYSTEMS 
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The standard FAFCO UW ice bank is an internal melt system. 

For discharging in the internal melt system, the brine flows through the heat exchangers with a positive temperature. It 

is cooled down as the tubes are surrounded by ice and 0°C water as long as there is ice left in the tank. 

This systems gives you an absolute reference for the 0°C and a stable temperature during the whole discharging cycle. 

The cooling power of the ice bank depends on the ice level in the tank (load level of the storage) because of the 

thickness of the water layer between the heat exchanger and the ice. 

WORKING PRINCIPLE : UW ice banks 

Discharging time can be shorten and recovered cooling power can be enhanced by using our exclusive HP system : 

air is blown into the tank to enhance water mixing and heat exchange through the water layer between the heat 

exchangers and the ice block. The HP system increases considerably the cooling power available from the ice storage 

while the storage load is low (see discharging power curves below).  

The ICEBAT is the only ice storage system on the market providing such performance at low load. 
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WORKING PRINCIPLE : UW ice banks 



One example of hydraulic scheme is presented below for internal melt ICEBAT. 

This scheme allows for discharging either in parallel or in series with the chiller. Operating in parallel is used for low 

pressure drop and high cooling power,  while operating in series allows for low temperature. The cooling power is 

recovered here through a heat exchanger. 

WORKING PRINCIPLE : UW ice banks 

The same scheme is presented below with the High Power HP system and its air loop (in yellow). 
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Pressure drop of the UW ice banks 

20 

/155/x/14 

/155/x/11 



Pressure drop of the UW ice banks 
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/210/x/14 

/210/x/11 



Standard dimensions of the ICEBAT UW 
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R E P L A C E   E N E R G Y   T H R O U G H    S M A R T   S Y S T E M 

POWER MANAGEMENT 
 SOLAR HEATING & HEAT RECOVERY 

COOLING & ENERGY STORAGE 



The FAFCO XM ice bank is an external melt system. 

Pour décharger le système, l’eau liquide stagnant dans le bac autour du bloc de glace est pompée par le bas du 

bac. Elle cède ses frigories au réseau ou au process, puis est réinjectée dans le bac, sur le dessus du bloc de glace. 

Cette eau « chaude » circule dans le bac et se refroidit au contact de la glace, en la faisant fondre. 

WORKING PRINCIPLE : XM ice banks 

The XM system is always supplied with HP booster to enhance the ice melting : external melting does not provide very 

high melting surface area, because of the compact ice blocks 

Yet, the XM systems is the best solution for some specific applications : using plain water as cooling medium and 

directly withdrawing it from the ice melting in the tank, it can provide any food processing with very low temperatures 

without any freezing risk or glycol contamination hazard.  

The pressure drop for the water loop in the XM ice banks are equivalent to pressure drop in the glycol loop, because 

the ducts and pipes are similar in both cases. 

28 
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Integration scheme for a ICEBAT type XM 

Indirect 
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Integration scheme for a ICEBAT type XM 

Direct 
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THERMAL ENERGY STORAGE SYSTEMS 

(TES) 

ICEBAT HYE 

(Hybrid internal melt – external melt) 

Technical data 

35 

R E P L A C E   E N E R G Y   T H R O U G H    S M A R T   S Y S T E M 

POWER MANAGEMENT 
 SOLAR HEATING & HEAT RECOVERY 

COOLING & ENERGY STORAGE 



The FAFCO HYE ice bank is a hybrid ice storage system using internal and external melt. 

In the FAFCO's exclusive hybrid system, both internal and external loops are operated to obtain a extremely high 

available cooling power and reach the lowest temperatures 

WORKING PRINCIPLE 

ICEBAT type HYE 

Thanks to these very specific features, the FAFCO hybrid system can be loaded and unloaded simultaneously, hence 

be used as a huge heat exchanger system with integrated buffer capacity. 

It can also be completely unloaded from 100 to 0% in less than one hour. This feature is outstanding for industrial 

cooling processes, process and building emergency situation, as well as all events and sports infrastructures. 

The 2 loops combined with the HP systems offer high flexibility, various integration schemes, low temperature and high 

cooling power. 

The pressure drop for the water loop in the XM ice banks are equivalent to pressure drop in the glycol loop, because 

the ducts and pipes are similar in both cases. 

36 



Standard dimensions of the ICEBAT HYE 
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Integration scheme for a ICEBAT type HYE 

Heat exchangers in parallel 
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Integration scheme for a ICEBAT type HYE 

Heat exchangers in series 



THERMAL ENERGY STORAGE SYSTEMS 

(TES) 

Available options for the ICEBAT 

Technical Data 
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In order to satisfy the biggest range of applications, FAFCO offers a whole range of options to ensure that the ICEBAT’s 

use is optimal in any situation. 

Option HP (High Power) 

The option HP is an exclusive FAFCO technology available for the ICEBATs UW and by default on the ICEABTs type XM 

and HYE 

The goal is to boost the available power during the discharge. The chart below shows the available power for a 

standard  system and a HP system. This option consist of using an air compressor to inject air into the tank, from the 

bottom. The air bubbles will rise in the water and create turbulences between the heat exchangers’ tubes and the ice, 

increasing the exchanges and thus the power. It is generally needed for application with an important power need, 

such as industrial applications, or for buildings with important load at the end of the day (shopping mall). 

Many different options for many different applications 

Option Outdoor 

The ICEBAT in its standard version is built for indoor application, but if the project needs it, FAFCO can adapt the design 

for outdoor installation (parking, roof, etc.). This option include a 2-slope roof over the tank in order to prevent water 

accumulation and infiltration due to the rain. If the outside temperature can reach 0°C during winter, FAFCO add an 

external an insulated box on a side of the tank in order to protect the electronic level sensor. 

If the HP option is installed, the compressor will also be protected depending on the site. 

Air compressor in an concrete 
ICEBAT(underground) 

ICEBAT outdoor in metal with its 

2 slope roof and the insulated 
box to protect the level sensor. 



45 

Option Tropical 

When the ICEBAT has to be installed outside in hot climates, FAFCO reinforce the whole insulation of the tank in order to 

maintain the lowest thermal loss possible (below 1% per day). This reinforcement of insulation can also be needed for 

indoor installation, if the climate is hot and humid, to prevent any possible condensation on the wall of the tanks. 

Option Concrete 

This option consist in building a FAFCO storage not in the usual metallic tank, but directly into a concrete tank. If the 

client has already a concrete tank available, or when it is more simple for him to build one, FAFCO can adapt its design 

to the dimensions of the tank. If necessary, FAFCO can do the insulation of the tank and the water-tightness. Then, a 

metallic structure is built in order to support the heat-exchangers. 

This option allows the use of higher heat-exchangers than in standard tanks, so the volume can be used more efficiently 

that way. 

Many different options for  

many different applications 
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Option Commissioning 

In order to guide the customer during his first use of the tank, FAFCO offers to come on site and assist the user for the 

commissioning. Since ice storage is not a well known technology, the FAFCO expertise gives serenity to the user and 

ensure the best use of the system. This is the best warranty for smooth operation of the installation. FAFCO’s staff will also 

form the operating staff during this commissioning. 

Option Maintenance 

The FAFCO system is a very simple technology, with no moving parts, so the maintenance need are very low. Moreover, 

if a problem occur, the reparations are very simple to perform. But if the tank is not used properly, some problems can 

occurs. Most of the time they are small problems, degrading the performance of the system, but not necessary spotted  

by the user. That is why FAFCO offers a maintenance contract : once a year, a FAFCO technician comes to verify if the 

ICEBAT needs some adjustments or reparations. 

Besides, FAFCO recommend each 6 years a global maintenance, in order to change preventively some sensible parts. 

Many different options for  

many different applications 

This 30 years old is still running in 2014 on the district 
cooling of Munich, in Germany. 

Those hoses are almost the only components we change in 
prevention every 7 years. 

The ICEBAT must be considered an 
heat exchanger on the glycol loop. 
It must be isolated with services 
valves during maintenance on the 
loop to avoid any particle to get in. 
The commissioning is also the 
opportunity to caliber the level 
sensor and to check the regulation 
strategy. 
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Option Monitoring 

FAFCO has established a partnership with the company ALFILEO, specialized in the monitoring technology. 

Together, they built a dedicated interface for the ice storage monitoring. The users can check on a web 

platform several data from their installation, such as electric consumption, cold production, storage level, 

global efficiency, etc. Those data are historised and can be plotted and compared directly from the website. 

This option helps the user to have a better comprehension of its installation and thus optimize the storage 

strategy. Moreover, FAFCO has a remote access to those data, and can detect if there is any problem 

concerning the storage, and thus prevent eventual damages.  

Option Container / Plug & Play 

FAFCO ice storage systems can be assembled into maritime containers.This product is recommended for 

rental contract, temporary installation, or on site without technical room for the cold production. The 

container can include pumps, valves, chillers, dry coolers and regulation to become a complete solution. 

Many different options for  

many different applications 



THERMAL ENERGY STORAGE SYSTEMS 

(TES) 

Assembly and Installation 

Technical data 
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Before start-up of installation on site, following requirements resp. services have to be provided at the final 

location of the equipment: 

- Openings and passage ways of sufficient size for the movement of all materials and components to their final 

location. The dimensions of largest components are defined case to case; 

- Sufficient space for the intermediate storage of materials, ie approx. an area equivalent to 1,5 times that of 

fully assembled ice tank. A corridor of 2 meters on two successive sides of the assembled tank is also 

necessary;  

- Clean and dry area for the installation and assembly works; 

- The available space over the ice bank must be at least 60 cm above the top of the ice bank, free from any 

structure, ceiling, or piping; 

- Supply of electricity 230/400 V, secured, providing at least 3 kW power; 

- Fresh water (min. 10 m³/hour) for filling and testing of the installation on site; 

- Lighting of the place of installation; 

- Crane or other lifting devices for unloading of the trucks on site and transfer of the parts to final position 

Installation : on-site assembly 

requirements  
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Unloading and Movement to Final Position 
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If the ice bank is to be moved using a fork-lift truck, take the following precautions: 

   - The fork-lift truck must be equipped with extended forks that can pass under the full width of the tank. 

   - If the ice bank is to be lifted at its end, the bottom of the tank must be protected with solid cross-pieces. 

If the movements is by means of a crane, it is absolutely essential, as a function of the tank width and length of cable, to 

protect the upper part by means of spreader and avoid compression of the tank wall. 



Installation : Ice banks arrangements 
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Option 1 

Option 2 

If several ICEBATs are necessary to meet the capacity need, they can be connected in parallel. If so, it is important 

to make sure that the hydraulic is well balanced, in order to have simultaneous charge and discharge in each 

ICEBAT. Filters are recommended to prevent the FAFCO heat exchangers from being charged with particles. 

Services valves and balancing valves are also important. 
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Installation :  

Connection possibilities 

In order to make the installation easier for the customer, we can choose the orientation of the flange connections 

by using following piping bends (PN16): 

- Bend 2d / 90° 

- Bend 2d / 180°  

The following table gives the dimensions for each solution. 

Side view (solution 1) 

 Top view (solution 1)  Top view (solution 2) 

 Side view (solution 2) 



Other FAFCO products 

Heat Pumps 
Thermal solar panels 

Pool heating solutions 
Heat recovery 
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