Technical Information

YFOXIT® FI15-F50

Ready-to-Use, High-Performance Ultra Low Viscous
Secondary Refrigerants for Applications Down to =50 °C
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Characteristics of TYFOXIT® F15-F50

Appearance clear, colourless liquids

Boiling points > 100 °C ASTM D 1120
Freezing points <-151t0 =50 °C ASTM D 1177
Densities (20 °C) 1.220-1.360 g/cm? DIN 51757
pH values (20 °C) 11.0-12.0 ASTM D 1287
Viscosities (20 °C) 1.6-2.4 mm?%/s DIN 51562

The above data represent average values that were valid when this
Technical Information Bulletin went info print. They do not have the
status of a product specification. Specified values are the subject of a

special leaflet.

Properties

TYFOXIT® F15-F50 are potassium formate based, colourless, non-oxic,
and nonflammable high-performance secondary coolants. The fluids
are applicable for all indirect refrigeration systems and provide cooling
limits from =15 down to =50 °C. The products have been developed
as successors to TYFOXIT® and offer a number of advantages. Most
significantly is their vastly improved viscosity at low temperatures. This
increases the efficiency of existing refrigeration systems by reducing
energy cosfs, and enables new circuits to be designed in smaller
dimensions. TYFOXIT® F15-F50 contain specific corrosion inhibitors,
stabilizers and buffers, and are free of borax, nifrites, phosphates and
amines. Their long-term corrosion protection covers all materials current-
ly used in refrigeration technology such as steel, stainless steel grades,

cast iron, brass, copper, red brass, bronze, and aluminium.

Density and viscosity of TYFOXIT® F15-F50

TYFOXIT® F/ Density Viscosity (20 °C)
Cooling limit (20 °C) [mm2?/s] [mPa:s]
F15/-15°C 1222 kg/m? 1.67 2.04
F20/-20 °C 1262 kg/m? 1.73 2.18
F30/-30 °C 1284 kg/m? 1.79 2.29
F40 /-40 °C 1336 kg/m? 2.05 2.74
F50 /-50 °C 1358 kg/m? 2.36 3.20
Application

TYFOXIT® F secondary coolants are available as a series of five
ready-mixed products F15 to F50. The numbers state the cooling limit
of the respective fluid. It is therefore essential to remove any residual
water as completely as possible from the system before filling it with
TYFOXIT® F15-F50. Slight dilutions, however, will be compensated by
the respective fluid.

Miscibility

TYFOXIT® F15-F50 must on no account be mixed with traditional flu-
ids, especially not with chloride-containing brines or glycol/water mix-
tures, since this may lead to precipitation of solid material or chemical
reactions occurring. Systems that were previously operated with other

secondary coolants must be washed out and cleansed very thoroughly
before refilling with TYFOXIT® F15-F50.

Temperature stability

TYFOXIT® F15-F50 are suitable for use in systems operating between
-50 °C and +80 °C. The upper temperature limit depends on the
installation materials. Provided the system is designed in stainless steel,
a shortterm maximum temperature of +80 °C is possible, whereas in
case of mixed installations @ maximum femperature of +60 °C must not
be exceeded. The limit for permanent use of TYFOXIT® F15-F50 af ele-
vated temperatures (not recommended) is sef fo +20 °C. Please consult

our fechnical department in any case of application-specific questions.

Anticorrosion effect

The following table demonstrates the anticorrosion effect of
TYFOXIT® F40 (cooling limit =40 °C) affer a two-weeks corrosion test
af 88 °C under consfant aeration in accordance with ASTM D 1384
(American Society for Testing and Materials]. For comparison, a 30 %
calcium chloride brine (freezing point =50 °C) and a 50 vol. % mono-
ethylene glycol/water mixture (freezing point —40 °C| were used.

Corrosion rates are given in mm per year.

Material TYFOXIT® MEG CaCl; Brine
F40 50 vol. % 30 wt. %
Copper 0.0006 0.0036 0.03
Brass No corrosion 0.0039 0.11
Steel No corrosion 0.0016 0.32
Cast Iron No corrosion 0.0011 1.04
Cast Aluminium| No corrosion | No corrosion 1.25
Soft solder 0.17 0.0089 1.39

Compatibility with Sealing Materials
TYFOXIT® F15-F50 do not aftack the sealing materials commonly used

in refrigeration technology. Durable materials are, according fo own

testing and experience and literature data, hemp, sealants, and

Butyl rubber IR
Polyethylene, soft, rigid LDPE/HDPE
Ethylene-propylene-diene rubber EPDM
Polyethylene, crosslinked PEX
Epoxy resins EP
Polypropylene PP
Fluorocarbon elastomeres FPM\
Polytetrafluoroethylene PTFE
Nitrile rubber NBR
Polyvinyl chloride, soft, rigid PVCs, r
Polyamides PA
Styrene-butadiene rubber SBR
Polychlorobutadiene rubber CR
Unsaturated polyester resins UpP

Asbestosree flat gaskets made of aramides are liekweise compatible
with the fluids. Aminoplastics and silicones are reported in literature as

being only partially resistant.

An important point to note is that the performance of elastomers is not
only governed by the properties of the rubber itself, e.g. EPDM, but

also by the nature and amount of the constituent additives and the



vulcanisation conditions. For this reason, it is recommended that their
resistance to the fluid is checked by performance fests before these

materials are taken into use for the first time.

The low surface tension of TYFOXIT® F15-F50 may occasionally lead
to leakages in case PTFE made sealing strips are used for connections,

where large temperature differences occur during operation.

Application Guidelines

The following application guidelines must be strictly observed to
achieve long-term corrosion protection for systems operated with

TYFOXIT® F15-F50.
1. We recommend to use TYFOXIT® F15-F50 in closed secondary

loops. Otherwise contact with atmospheric oxygen will accelerate
the consumption of the corrosion inhibitors. If an open circuit is used,
however, it must be ensured that the return lines are situated below the
surface level of the fluid to avoid any unnecessary entrainment of air.
The pH value of the fluid must be checked more frequently as in case

of closed systems.

2. A setiling pot must be installed at the lowest part of the circuit fo trap

any washed down matter.

3. Piping must be installed so that no disruption of coolant circulation

may occur due fo the formation of gas pockets or deposits.

4. The level of the secondary coolant must always be kept at the
highest point in the circuit. A closed tank with a venting valve should
also be installed at this point. Do not use automatic venting valves of a

type that might allow air fo enter the system.

5. Internally galvanized pipes or tanks must not be used. In case
exterior galvanized coatings [e.g. cover plates, beams| have come into

contact with the fluid, wash down with plenty of water.

6. External surfaces of plant components that have been exposed to
the product should be rinsed immediately with plenty of water and
then be dried using clean cloths. The use of warm water or steam
improves the cleansing efficiency. Industrial floors are 1o be treated in

the same way.

7. Copper brazing solders must be preferably used on joinfs. The use
of lead-containing soft solder must be avoided. If in any doubt please
consult the manufacturer of the respective solder. Furthermore, no chlo-
ride-containing fluxes must be used. Otherwise an increased confent
of chlorides in the secondary coolant may lead to pitting corrosion on

e.g. stainless steel.

8. It must be ensured that no external electrical pofential exists between

parts of the system that come info confact with the secondary coolant.

9. Dirt and water must not be allowed fo enfer the system or its com-
ponents during insfallation or before it is filled. After the installation
is finished, the system should be flushed out in order to remove any
foreign material (swarf, scale, remains of packaging efc.) and other
contaminants. Affer internal cleaning and a leak test have been carried
out, the system must be emptied completely and immediately filled with
the secondary coolant to protect it from corrosion — even if the plant

will be sef info operation at a later date.

10. It must be ensured that no air pockets remain in the brine circuit
after it has been filled. It is essential fo eliminate any existing gas
pockets, because their collapse following a drop in temperature would
give rise fo a vacuum and thus cause air fo be sucked into the system.
Insufficient deaeration of the brine circuit furthermore affects the heat

fransfer efficiency of the system.

11. Incircuit filter elements must be cleaned within 14 days at the latest
after the system was put into operation. This is necessary fo ensure
that neither obstruction to the fluid flow, nor malfunction of the system
pumps might occur.

12. Fluid losses caused by leakage or removal from the system must
be replaced by the secondary coolant which has been previously
used. In cases of doubt, the content of TYFOXIT® F can be checked by
density measurement (hydrometer).

13. We provide a check of the relevant fluid parametres, i.e. densi-
ty, inhibitor concentration, pH value efc., upon request. A sample of
0.2 litres can be sent to our lab for initial analysis within one month
after the system was set info operation. The client will receive a fest
report on the analytical results. Further samples should be sent after six

months and one year of operation.

Storage stability

TYFOXIT® F15-F50 have a shelf life of at least three years in airtight
containers. The products must never be stored in galvanised containers.

Delivery form and packaging

TYFOXIT® F15-F50 ready-mixed secondary coolants are supplied in
road tankers, in 1,000 litre IBCs, in 200 litre PE drums, and in 30, 20

and 10 litre non-refurnable plastic cans.

Disposal

Spills of TYFOXIT® F15-F50 must be taken up in an absorbent binder
and disposed of in accordance with the regulations. For further infor

mation please refer o the Safety Data Sheet.

Ecology
TYFOXT®F15-F50 are readily biodegradable and classified in water

hozard class 1, (WCK 1, low-rate endangering) according to ger
man water hazard regulations 'Verordnung dber Anlagen zum Um-
gang mit wassergeldhrdenden Stoffen vom 18. April 2017 (AwSV).

Handling

The usual safety and industrial hygiene measures relating to chemicals
must be observed in handling TYFOXIT® F15-F50. The information and

instructions given in our Safety Data Sheet must be stricily observed.

Safety Data Sheet

A Safety Data Sheet in accordance with Directive 1907 /2006,/EC
[REACH] is available for download on www.tyfo.de.



Density of TYFOXIT® F15-F50 [kg/m?]

as a function of the temperature

TI°Cl TYFOXIT® F15 TYFOXIT® F20 TYFOXIT® F30 TYFOXIT® F40 TYFOXIT® F50
40 1214 1254 1276 1328 1350
30 1218 1258 1280 1332 1354
20 1222 1262 1284 1336 1358
10 1226 1266 1288 1340 1362
0 1230 1270 1292 1344 1366
-10 1234 1274 1296 1348 1370
-15 1236 1276 1298 1350 1372
-20 1278 1300 1352 1374
-30 1304 1356 1378
-40 1360 1382
-50 1386
Specific heat capacity of TYFOXIT® F15-F50 [kJ/kg-K]
as a function of the tfemperature
TI°Cl TYFOXIT® F15 TYFOXIT® F20 TYFOXIT® F30 TYFOXIT® F40 TYFOXIT® F50
40 3.220 2.970 2.840 2.720 2.640
30 3.210 2.960 2.830 2.710 2.630
20 3.200 2.950 2.820 2.700 2.620
10 3.190 2.940 2.810 2.690 2.610
0 3.180 2.930 2.800 2.680 2.600
-10 3.170 2.920 2.790 2.670 2.590
-15 3.165 2915 2.785 2.665 2.585
-20 2.210 2.780 2.660 2.580
-30 2.770 2.650 2.570
-40 2.640 2.560
-50 2.550




Thermal conductivity of TYFOXIT® F15-F50 [W/m-K]

as a function of the temperature

TI°Cl TYFOXIT® F15 TYFOXIT® F20 TYFOXIT® F30 TYFOXIT® F40 TYFOXIT® F50
40 0.567 0.553 0.537 0.513 0.493
30 0.556 0.542 0.524 0.502 0.481
20 0.545 0.531 0.511 0.491 0.468
10 0.534 0.519 0.498 0.480 0.455
0 0.523 0.508 0.485 0.469 0.443

-10 0.512 0.497 0.472 0.458 0.431

-15 0.506 0.491 0.465 0.453 0.425

-20 0.486 0.459 0.447 0.418

-30 0.446 0.436 0.405

-40 0.425 0.392

-50 0.379

Kinematic viscosity of TYFOXIT® F15-F50 [mm?/s]
as a function of the femperature

TI°Cl TYFOXIT® F15 TYFOXIT® F20 TYFOXIT® F30 TYFOXIT® F40 TYFOXIT® F50
40 1.26 1.29 1.33 1.49 1.73
30 1.44 1.47 1.50 1.70 2.00
20 1.67 1.73 1.79 2.05 2.36
10 1.93 2.06 2.20 2.58 2.92
0 2.45 2.58 2.74 3.25 3.87
-10 3.22 3.57 3.77 4.55 5.30
-15 3.79 4.16 4.45 5.37 6.39
-20 5.00 5.36 6.57 8.07
-30 8.35 10.31 12.89
-40 19.06 24.19
-50 54.96




Dynamic viscosity of TYFOXIT® F15-F50 [mPa-s]

as a function of the temperature

TI°Cl TYFOXIT® F15 TYFOXIT® F20 TYFOXIT® F30 TYFOXIT® F40 TYFOXIT® F50
40 1.53 1.62 1.69 1.98 2.34
30 1.75 1.84 1.92 2.26 2.71
20 2.04 2.18 2.29 2.74 3.20
10 2.37 2.61 2.83 3.46 3.98
0 3.01 3.28 3.54 4.37 5.29

-10 3.97 4.55 4.89 6.13 7.26
-15 4.68 5.31 5.77 /.24 8.77
-20 6.39 6.97 8.88 11.09
-30 10.89 13.98 17.89
-40 25.92 33.43
-50 /76.17

Prandtl numbers of TYFOXIT® F15-F50

as a function of the femperature

TI°Cl TYFOXIT® F15 TYFOXIT® F20 TYFOXIT® F30 TYFOXIT® F40 TYFOXIT® F50
40 8.68 8.72 8.91 10.39 13.42
30 10.04 10.09 10.44 12.41 14.82
20 11.83 12.01 12.61 15.15 18.13
10 14.37 14.84 15.80 19.11 22.99

0 18.26 19.21 20.72 25.19 30.64
-10 24.63 26.28 28.67 35.17 43.56
-15 29.42 31.50 34.54 42.66 53.49
-20 38.46 42.35 52.80 67.22
-30 67.58 86.77 115.0
-40 159.4 223.2
-50 505.8

Note

The information submitted in this publication is based on our current knowledge and experience. In view of the many factors that may affect
processing and application these data do nof relieve processors of the responsibility of carrying out their own fests and experiments, neither do they
imply any legally binding assurance of certain properties or of suitability for a specific purpose. It is the responsibility of those to whom we supply

our products to ensure that any proprietary rights and existing laws and legislations are observed.



The TYFO product range

TYFOCOR® is a long-life, corrosion-inhibit-
ing antifreeze based on ethylene glycol for
cooling and heating, airconditioning, heat
pump, and undersoil heating sysfems. It can
be supplied as a concentrate or a pre-mixed,

ready-to-use product as desired.

TYFOCOR® GE is a long-life, corrosion-
inhibiting antifreeze based on ethylene gly-
col specially formulated for use in geother-
mal heat pump systems. It can be supplied
as desired in the form of a concentrate or @

pre-mixed, ready-o-use product.

TYFOCOR® L is a longife corrosion-inhibit-
ing antifreeze based on propylene glycol for
heafing and airconditioning, solar thermal,
and heat pump systems. It is also used as
a special food-grade brine by food and
beverage manufacturers and is supplied
both as a concentrate and a pre-mixed,

ready-to-use product.

TYFOCOR® Leco® is a long-ife corrosion-
inhibiting antifreeze based on propylene
glycol that covers the same applications
as TYFOCOR® L. Practically all of the
substances contained in the product are

derived from 100% renewable resources.

-
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TYFOCOR® S® is a special, ready-fo-use,
almost completely vaporizable, propylene-
glycol-based heat transfer fluid for use in
solar systfems that are subject to extreme

thermal conditions.

TYFOCOR® G-LS is a special, ready-fo-use,
almost completely vaporizable, propylene-
glycol-based heat transfer fluid for use in solar
systems that are subject fo exireme thermal
condifions. It contains a glass protection ad-
ditive that makes it suitable for use in allglass

solar collectors.

TYFO-SPEZIAL
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TYFOCOR® HTL is a special, ready-to-use
heat transfer fluid based on non-toxic glycols
for use in solar systems that are subject to
extreme thermal conditions.

TYFO-SPEZIAL is a special, high-performance
brine formulated for geothermal heat pumps
located in areas subject to special govern-
ment regulations. Due to its lack of glycols, it
does not cause any underground biological

oxygen depletion in the event of a leak.

TYFOXIT® 1.15-1.25 are non-oxic, high-per
formance, glycolfree secondary coolants
based on potassium acetate with very low
viscosities for chiller systems with secondary
cooling. They are available as concentrates
(TYFOXIT® 1.25) and ready-to-use mixtures
ranging from -20 °C (TYFOXIT® 1.15) to
=55 °C TYFOXIT® 1.25).

TYFOXIT® F15-50 are non-oxic, high-perfor-

mance, glycoHree, potassium-formate-based

secondary coolants with very low viscos-

ities for chiller systems with secondary
cooling. They are available as
ready-to-use mixtures ranging from
=15 °C (TYFOXIT® F15] to -50 °C
[TYFOXIT® F50).

To learn more about our products,
visit www.tyfo.de
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