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1  Product & Safety Information

1.1 About this guide

During the installation phase of your solar thermal sys-
tem, your professional installer has made use of the 
detailed installation manuals that accompany each of the 
key components. This guide will make reference and in 
some instances refer you to these manuals for more 
detailed information. 

1.2 Symbols and defi nitions

Hazard texts indicate the seriousness of the hazard in 
terms of the consequences of not following the safety 
instructions.

  Caution 
indicates that minor damage to property 
could result.

 Caution Risk of Electric Shock 
indicates presence of hazards that could 
cause an electric shock

  Warning 
indicates that minor personal injury or serious 
damage to property could result.

  Danger 
indicates that serious personal injury could 
result. In particularly serious cases, lives 
could be at risk.

1.3 Local installation regulation

Installation of the solar thermal system may be governed 
by individual local rules and regulations which must be 
observed.  Always refer to the most recent edition of 
local codes.  

The installation, adjustment, service and maintenance of 
the solar thermal system must be performed by a licen-
sed professional who is qualifi ed and experienced in the 
installation, service and maintenance of solar systems.

   Danger
Water temperature over 125° F. can cause 
severe burns instantly, or death from scalds. 
Children, disabled, and elderly are at highest 
risk of being scalded. See instruction manual 
before setting temperature at water heater.  
Feel water before bathing or showering! 

1 Product and Safety Information
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2  General Information

2.1 System description

The solar system consists of several components 
that were designed and selected to work together.

Solar system components:

 Collectors
 Line sets
 Pump station
 Storage tank
 Controller

 Backup heater

Solar collectors contain an absorber that heats up when 
exposed to sunlight. The absorber again has pipes that are 
fi lled with a fl uid used to transport the solar heat to the 
tank where it can be stored for later use. When the fl uid is 
warmer than the bottom of the storage tank, the controller 
will turn on the pump to transport hot fl uid from the 
collectors to the tank and replace it with cold fl uid retur-
ning from the tank.

The collectors, the pump station, and the tank are con-
nected with supply and return piping that is insulated to 
minimize losses. The system is equipped with over tempe-
rature and over pressure devices, that prevent unsafe 
operating conditions.  These safety devices are mechanical 
and work even during a power outage.

As the system heats up or cools down, an expansion ves-
sel (DEV) accounts for expansion and contraction of the 
fl uid.

When the tank is satisfi ed and cannot accept any more 
heat, the system will stop and go into stagnation. The 
collector temperature will rise quickly causing the water in 
the fl uid to turn to steam and force all fl uids out of the 
collectors. The expansion tank takes in the added volume 
of the steam. Once the tank can accept heat again and the 
collectors have cooled to a safe temperature, the steam 
will liquefy and the system will be ready to collect more 
solar heat.

On days when more DHW is used than could be provided 
by the solar system, e.g. because guests are staying at the 
house or during a series of cloudy days with limited suns-
hine, a backup heater will provide added comfort.  It is 
important that the backup heating system is capable of 
providing 100% of the demand to ensure comfort is never 
compromised.

2 General Information
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2.2 Free solar energy 

The energy that is provided by the sun can be used effec-
tively in almost any part of North America. The annual 
insolation level lies between 2.0 kWh/m²/day (634 BTU/ft²/
day) and 7 kWh/m²/day (2,220 BTU/ft²/day). The “insola-
tion map” gives you an idea of the average insolation that 
can be expected in your region (Figure 1).

A solar thermal system uses the energy of the sun to heat 
domestic hot water (DHW). Solar systems for DHW heating 
are energy-saving and environmentally friendly.  Frequently 
people are unaware of the astounding proportion of hea-
ting that technically advanced solar systems can provide 
today.

A considerable proportion of solar energy can be used for 
heat generation using solar collector systems, saving valua-
ble fuel, and fewer emissions reduce the burden on the 
environment and the earth’s climate.

Figure 1   Average insolation in North America

2 General Information



Bosch Solar Thermal Systems   

 | 7 

2.3 System Components 

The solar thermal system consists of various components. 
Installation, operation and maintenance documentation is 
provided for each component.

The following Solar thermal diagrams identify each system 
component with a general description.

2 General Information



Bosch Solar Thermal Systems  

8  | 

2.3.1 System diagram 1: indirect backup
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Item System components General description

1 Pressure relief valve Ensures the solar loop does not reach unsafe system pressures.

2 Fill/drain valve Provides means to fi ll or drain solar fl uid from the collector loop.

3 Collector array isolation valves
Isolates the collector array from the pump and solar storage tank for servicing 
purposes

4 Hot water tempering valve
Intended to bring DHW temperature down to levels safe for use at tap and in shower.  
Recommended setpoint: 125° F

5 Temperature and pressure relief valve
This device ensures temperature and pressure in the storage tank do not exceed 
safe limits (see tank specifi cation, section 2.3.6).

6 Cold water supply isolation valve Shuts off the storage tank from the cold water supply for servicing purposes.

7 Flow check valve Prevents back fl ow of non-potable fl uids into potable water supply

8 Solar storage tank Stores domestic water for heating by the solar collectors.

9 Air vent valve Allows bleeding air from the system during initial fi lling operation.

10 Collectors Panels mounted on the roof collect solar energy and used to heat up the solar tank.

11 Solar controller
Decides when there is suffi cient solar energy available in the collectors that justifi es  
running the pump to transport to the solar storage tank.

12 Solar fl uid catchment
Catches solar fl uid in case it is expelled from the solar system pressure relief valve 
to be available for refi lling. 

Figure 2  System components - indirect backup 
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2.3.4 System diagram 2: electric element backup
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Item System components General description

1 Pressure relief valve Ensures the solar loop does not reach unsafe system pressures.

2 Fill/drain valve Provides means to fi ll or drain solar fl uid from the collector loop.

3 Collector array isolation valves
Isolates the collector array from the pump and solar storage tank for servicing 
purposes

4 Hot water tempering valve
Intended to bring DHW temperature down to levels safe for use at tap and in shower.  
Recommended setpoint: 125° F

5 Temperature and pressure relief valve
This device ensures temperature and pressure in the storage tank do not exceed 
safe limits (see tank specifi cation).

6 Cold water supply isolation valve Shuts off the storage tank from the cold water supply for servicing purposes.

7 Flow check valve Prevents back fl ow of non-potable fl uids into potable water supply

8 Solar storage tank Stores domestic water for heating by the solar collectors.

9 Air vent valve Allows bleeding air from the system during initial fi lling operation.

10 Collectors Panels mounted on the roof collect solar energy and used to heat up the solar tank.

11 Solar controller
Decides when there is suffi cient solar energy available in the collectors that justifi es  
running the pump to transport to the solar storage tank.

12 Solar fl uid catchment
Catches solar fl uid in case it is expelled from the solar system pressure relief valve 
to be available for refi lling

13 Electric backup element 4500W element provides backup heat

Figure 3  System components - electric element backup
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2.3.3 System diagram 3: storage tank backup
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Item System components General description

1 Pressure relief valve Ensures the solar loop does not reach unsafe system pressures.

2 Fill/drain valve Provides means to fi ll or drain solar fl uid from the collector loop.

3 Collector array isolation valves
Isolates the collector array from the pump and solar storage tank for servicing 
purposes

4 Hot water tempering valve
Intended to bring DHW temperature down to levels safe for use at tap and in shower.  
Recommended setpoint: 125° F

5 Temperature and pressure relief valve
This device ensures temperature and pressure in the storage tank do not exceed 
safe limits (see tank specifi cation, section 2.3.6).

6 Cold water supply isolation valve Shuts off the storage tank from the cold water supply for servicing purposes.

7 Flow check valve Prevents back fl ow of non-potable fl uids into potable water supply

8 Solar storage tank Stores domestic water for heating by the solar collectors.

9 Air vent valve Allows bleeding air from the system during initial fi lling operation.

10 Collectors Panels mounted on the roof collect solar energy and used to heat up the solar tank.

11 Solar controller
Decides when there is suffi cient solar energy available in the collectors that justifi es  
running the pump to transport to the solar storage tank.

12 Solar fl uid catchment
Catches solar fl uid in case it is expelled from the solar system pressure relief valve 
to be available for refi lling. 

Figure 4  System components - storage tank backup 
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2.3.4 System diagram 4: tankless heater backup
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Item System components General description

1 Pressure relief valve Ensures the solar loop does not reach unsafe system pressures.

2 Fill/drain valve Provides means to fi ll or drain solar fl uid from the collector loop.

3 Collector array isolation valves
Isolates the collector array from the pump and solar storage tank for servicing 
purposes

4 Hot water tempering valve
Intended to bring DHW temperature down to levels safe for use at tap and in shower.  
Recommended setpoint: 125° F

5 Temperature and pressure relief valve
This device ensures temperature and pressure in the storage tank do not exceed 
safe limits (see tank specifi cation, section 2.3.6).

6 Cold water supply isolation valve Shuts off the storage tank from the cold water supply for servicing purposes.

7 Flow check valve Prevents back fl ow of non-potable fl uids into potable water supply

8 Solar storage tank Stores domestic water for heating by the solar collectors.

9 Air vent valve Allows bleeding air from the system during initial fi lling operation.

10 Collectors Panels mounted on the roof collect solar energy and used to heat up the solar tank.

11 Solar controller
Decides when there is suffi cient solar energy available in the collectors that justifi es  
running the pump to transport to the solar storage tank.

12 Solar fl uid catchment
Catches solar fl uid in case it is expelled from the solar system pressure relief valve 
to be available for refi lling. 

Figure 5  System components - tankless heater backup

2 General Information
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2.3.4 System diagram 4: tankloading backup
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Item System components General description

1 Pressure relief valve Ensures the solar loop does not reach unsafe system pressures.

2 Fill/drain valve Provides means to fi ll or drain solar fl uid from the collector loop.

3 Collector array isolation valves
Isolates the collector array from the pump and solar storage tank for servicing 
purposes

4 Hot water tempering valve
Intended to bring DHW temperature down to levels safe for use at tap and in shower.  
Recommended setpoint: 125° F

5 Temperature and pressure relief valve
This device ensures temperature and pressure in the storage tank do not exceed 
safe limits (see tank specifi cation, section 2.3.6).

6 Cold water supply isolation valve Shuts off the storage tank from the cold water supply for servicing purposes.

7 Flow check valve Prevents back fl ow of non-potable fl uids into potable water supply

8 Solar storage tank Stores domestic water for heating by the solar collectors.

9 Air vent valve Allows bleeding air from the system during initial fi lling operation.

10 Collectors Panels mounted on the roof collect solar energy and used to heat up the solar tank.

11 Solar controller
Decides when there is suffi cient solar energy available in the collectors that justifi es  
running the pump to transport to the solar storage tank.

12 Solar fl uid catchment
Catches solar fl uid in case it is expelled from the solar system pressure relief valve 
to be available for refi lling. 

Figure 6  System components - tankloading backup
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2.3.5 Flat-plate solar collector

The housing of the fl at-plate solar collector consists of a 
lightweight, extremely strong fi ber glass frame profi le. The 
back panel is made from 24 gauge galvanized sheet metal. 
The collector is covered with 1/8 inch thick single-pane 
tempered safety glass. The low-ferrous, structured castg-
lass is coated and highly transparent (92% light transmis-
sion). The 2-3/16 inch thick mineral wool provides extre-
mely good thermal insulation and high effi ciency. It is heat 
resistant and non-outgassing. The absorber consists of 
individual strips with a highly selective coating. It is ultra-
sonically welded to the copper tubing in order to provide 
an extremely good heat transfer.

SKN3.0S
portrait

SKN3.0W
landscape

SKS4.0S
portrait

SKS4.0W
landscape

FKC-1s
portrait

FKC-1w
landscape

FKT-1s
portrait

FKT-1w
landscape

Height 81½" 45⅛" 81½" 45⅛" 81½" 45⅛" 81" 45"

Width 45⅛" 81½" 45⅛" 81½" 45⅛" 81½" 45" 81" 

Depth 3½" 3½" 3½" 3½" 3½" 3½" 3½“ 3½“

Dry Weight 90 lbs 92 lbs 101 lbs 103 lbs 90 lbs 92 lbs 97 lbs 99 lbs

Fluid Content 0.23 gal 0.33 gal 0.39 gal 0.46 gal 0.23 gal 0.33 gal 0.37 gal 0.46 gal 

Gross Collector 
Area 25.95 ft² 25.95 ft² 25.95 ft² 25.95 ft² 25.95 ft² 25.95 ft² 25.5 ft² 25.5 ft²

Net Aperture 
Area 24.3 ft² 24.3 ft² 22.3 ft² 22.3 ft² 24.29 ft² 24.29 ft² 24.3 ft² 24.3 ft²

Solar Glass 
Transmission

91.5% ± 
0.5%

91.5% ± 
0.5%

91.5% ± 
0.5%

91.5% ± 
0.5%

91.5% ± 
0.5%

91.5% ± 
0.5%

91.5% ± 
0.5%

91.5% ± 
0.5%

Stagnation 
Temperature 370° F 370° F 400° F 400° F 370° F 370° F 370° F 370° F

Coating
Black 
chrome

Black 
chrome

PVD PVD Black 
chrome

Black 
chrome

PVD PVD

Absorptivity 96% ± 2% 96% ± 2% 96% ± 2% 96% ± 2% 96% ± 2% 96% ± 2% 96% ± 2% 96% ± 2%

Emissivity 12% ± 2% 12% ± 2% 5% ± 2% 5% ± 2% 12% ± 2% 12% ± 2% 5% ± 2% 5% ± 2%

Max. Operation 
Pressure 87 psi 87 psi 145 psi 145 psi 87 psi 87 psi 147 psi 147 psi

Absorber 
Material

Copper w/ 
ultrasonic 
welding

Copper w/ 
ultrasonic 
welding

Copper w/ 
ultrasonic 
welding

Copper w/ 
ultrasonic 
welding

Copper w/ 
ultrasonic 
welding

Copper w/ 
ultrasonic 
welding

Copper w/ 
ultrasonic 
welding

Copper w/ 
ultrasonic 
welding

Absorber Type Harp Harp Double 
meander

Double 
meander

Harp Harp Double 
meander

Double 
meander

Collector 
Construction

Open 
vented

Open 
vented

Hermetical-
ly sealed 
inert gas

Hermetical-
ly sealed 
inert gas

Open 
vented

Open 
vented

Open 
vented

Open 
vented

Figure 7  Flat-plate solar collector specifi cations
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2.3.6 Solar storage tank

Bosch single coil indirect solar storage tanks

 Temperature and pressure relief valve included

 Collector feed and return fi ttings located at front of
tank for convenient installation

 Insulated tank design for better heat
retention

 High effi ciency heating element 4500W

 Tank lining resists corrosion and prolongs tank life

 Heat exchanger: submersed large surface area
enameled steel tubing

 Optional recirculation tapping on side of tank for
efficient integration of recirc line into the middle of the
tank

 Cold water inlet brings cold water to tank bottom to
prevent mixing with heated water

 Anode rod equalizes aggressive water action for
prolonged tank life

 Cold water inlet, hot water outlet, relief valve and
anode rod at top of tank for easy access and fast,
economical installation

Buderus SM300 and SM400 Dual Coil Indirect Tanks

 Highly effi cient dual coil storage tanks that
accumulate and store the collected heat
from solar collectors

 An additional indirect coil in the upper part of the
tank for connection to a back-up heating source

 Insulation that minimizes heat loss of the tanks

 Buderus Thermoglaze® and two magnesium
anode rods for corrosion protection

 Large coils provide an extremely good heat
transfer and therefore create a high temperature
differential in the solar circuit between the supply
and the return lines

 All water connections are on the same side of the
tank for easier pipe routing

 Solar coil connection and cold water inlet from
the bottom

 DHW tapping and relief valve at top

Buderus PL750/2S Combi Tank

 Tank-in-tank design with DHW vessel surrounded
by boiler water

 Patented heating lance for stratifi ed tank loading
running along the entire height of the DHW
storage tank

 Solar indirect coil integrated in the heating lance
and surrounded by DHW

 Solar heats DHW fi rst, with delayed transfer to
boiler water for DHW priority

 Signifi cantly improved solar effi ciency because
the solar heating system always heats the coldest
water

 Buderus Thermoglaze® and magnesium anode rod
for corrosion protection on inner DHW storage
tank

 8 boiler tappings for added fl exibility with sizing
the comfort zone

 All water connections are on the same side of the
tank for easier pipe routing

 Solar coil connection and cold water inlet from
the bottom

 DHW tapping and relief valve at top

2 General Information
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Dimensions and specifi cations of indirect single coil 
solar tank

Roughing in dimensions Energy information

Gal. 
Cap.

Model number Element 
wattage 
upper

Height 
(inches)

Diameter 
(inches

Approx. 
ship wt. 

(lbs)

Approx. R-Factor 
of tank insulation 
(in °F-ft2-hr/BTU)

50 WST50 EL Storage Tank 4500 W* 45- 23- 234 R-22.15

80 WST80 EL Storage Tank 4500 W* 50- 27- 320 R-22.15

119 WST119 EL Storage Tank 4500 W* 61-⁹⁄₁₀ 29-½ 428 R-22.15

80 SOLRET80 Single Coil Storage Tank 4500 W* 58-¾ 24-½ 222 R-17.3

120 SOLRET120 Single Coil Storage Tank 4500 W* 62 28-½ 380 R-17.3

76.5 SM300 Double Coil Solar Storage Tank 57-²⁄₃ 26-½ 317 R-12

103 SM400 Double Coil Solar Storage Tank 61 33-½ 445 R-14

200 PL750/2S Combi Tank 75-½ 40 556 R-14

Figure 8  Tank dimensions and specifi cations

* Heaters furnished with standard 240 volt AC, single
phase non-simultaneous wiring and 4500 watt heating
element.

 To prevent corrosion, proper pH levels in 
transfer fl uid must be maintained.

Tank Capacity Coil Capacity
(gallons)

Maximum DHW 
operating pressure

Maximum operating 
temperature

50 Gal WST50 EL Single Coil 1.6 150 psi 203° F (95° C)

80 Gal WST90 EL Single Coil 2.2 150 psi 203° F (95° C)

119 Gal WST119 EL Single Coil 2.2 150 psi 203° F (95° C)

80 Gal. SOLRET80 Single Coil 2.2 150 psi 185° F (85° C)

120 Gal. SOLRET120 Single Coil 2.6 150 psi 185° F (85° C)

76.5 Gal. SM300 Double Coil 2 145 psi 203° F (95° C)

103 Gal. SM400 Double Coil 2.5 145 psi 203° F (95° C)

200 Gal. PL750/2S Combi Tank .33 145 psi 203° F (95° C)

Figure 9  Coil data
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2.3.7  Solar controllers

Temperature differential control
In “Automatic” mode the solar controller monitors
whether there is suffi cient insolation to heat the solar 
storage tank. To do this, the controller compares the colle-
ctor temperature using the collector sensor and the tempe-
rature in the lower area of the storage tank (tank sensor). 
If there is adequate insolation, i.e. the set temperature 
differential between the collector and the storage tank is 
exceeded, the solar circuit pump starts and the storage 
tank is heated. After a long period of 
insolation and low DHW consumption, high temperatures 
occur in the storage tank. The solar circuit controller swit-
ches the solar circuit pump off when the maximum storage 
tank temperature has
been reached. The maximum storage tank temperature can 
be set in the controller based on the individual require-
ments. The solar controller does not switch the pump off 
until the temperature differential has dropped below the 
minimum temperature.

Logamatic 2107 control unit with solar function module 
FM244 for use with Buderus boilers

Features and characteristics

 Combined boiler/solar control unit for low tempera-
ture boilers with low and moderate heating demand
and solar DHW heating

 Up to 10% primary energy savings and up to 24%
fewer burner starts compared to conventional solar
control units by means of system integration in the
Logamatic 2107 control unit (solar optimization func-
tion)

 Solar function module FM244 is integrated in control
unit 2107

 Counts solar pump run time hours

Logamatic 4000 control system with solar function 
module FM443 for use with Buderus boilers

Features and characteristics

 For use with the Logamatic 4311 /4321/4323

 Solar function module FM433 enables the control of
DHW heating or DHW and central heating in systems
with a maximum of two solar consumers (storage
tanks)

 Up to 10% primary energy saving and up to 24% fewer
burner starts compared to conventional solar control
units by means of system integration in the heating
control unit (solar optimization function)

 Prioritized heating of the standby part of thermosi-
phon storage tanks and energy-optimized operation
control using Double-Match-Flow

 Required for solar heating systems for DHW heat-
ing with central heating because of the external heat
detection function

 Optional integrated BTU meter function in combination
with a flow meter

 Entire system, including the solar control unit, can be
operated from the living room using the MEC2 user
interface

 Stratifi cation of dual-coil storage tanks

 Transfer of hot water in dual-storage tank systems for
DHW heating

 Intelligent buffer management

 Statistics function

 Solar function module FM443 is integrated in the
digital control unit

2 General Information



Bosch Solar Thermal Systems   

 | 17 

TR0301 U Differential Temperature Controller

Features and characteristics

The TR0301 U controller constantly compares the
temperatures between the collector (T1) and the lower 
area of the storage tank (T2) via temperature sensors. 
Once the sun heats the collector and there is a tempera-
ture difference of 16 °F (9 °C) between the collector and 
the storage tank, the pump is switched on and the pump 
symbol shown rotating on the display. The pump trans-
ports the heat transfer fl uid from the storage tank to the 
collectors. There it is heated by the sun and transported 
back to the storage tank, where the heat is transferred to 
the domestic water. If the temperature difference between 
collector and storage tank falls below 8 °F, the pump is 
switched off. The sun symbol is no longer shown on the 
display. 

Automatic Stagnation
If the lower area of the storage tank (T2) reaches the set 
maximum storage tank temperature (factory default 140 
°F), charging is stopped. A temperature of 6 °F below the 
maximum storage tank temperature must fi rst be reached 
before charging can resume.

Automatic Pump Protection
During periods of high insolation, the temperature
(T1) of the heat transfer fl uid can exceed 266 °F. In order 
to protect the pump from overheating, the system will 
resume operation as soon as the temperature drops below 
261 °F.

Vacation Function
The vacation function is used to cool down a
completely heated storage tank via the collector. The
storage tank can heat up too much if no DHW is drawn 
over an extended period of time (e.g. vacation). Dischar-
ging the solar system over night prevents the solar system 
idling in stagnation for extended periods.

Anti-freeze Function
If the anti-freeze function is activated, the controller
switches the pump on as soon as the collector tempera-
ture falls below +41 °F . The heat
transfer fl uid is then pumped through the collector and the 
system is prevented from freezing. If the collector reaches 
a temperature of +45 °F, the pump is switched off.

 For additional information see controller 
 user manual

Figure 10  Solar Controller TR0301U

Figure 11  Display

Legend
 1   Temperature sensor symbols
 2   Temperature and faults code display
 3   Vacation function
 4   Anti-freeze function
 5   Select temperature Unit °C/°F
 6   Evacuated tube collector function
 7   Setting maximum storage tank temperature
 8   Activated pump and fl uid symbols indicate a 
      system in operation
 9   Indicates maximum storage tank temperature 
      reached
10 Warning display if fault occurs
11 Indicates system stagnation
12 Shows suffi cient heat for system operation

2 General Information
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2.3.8 Solar pump stations

Features and characteristics

 The pump station assembly consists of all required
components such as the solar circulator, the gravity
brake, the safety pressure relief valve, the pressure
gauge, ball valves in the flow and return with inte-
grated thermometer, an adjustable flow limiter and
thermal protection.

Pump station selection:

KS0105 KS0110

No. of collectors 1 - 5 6 - 8

Figure 12 Pump station selection

1

2

2

3

4

5

6

7

6

8

2

9

1

2

10

V

V

R

R

Figure 13  Layout of the KS0105 pump station

Legend

V   Supply from collector to tank
R   Return from tank to collector
1    Ball valve with temperature gauge and integrated 
      gravity brake
2    Compression ring fi tting (all fl ow and return 
      connections)
3    Safety relief valve
4    Pressure gauge
5    Connection for diaphragm expansion vessel
6    Fill & drain valve
7    Solar circuit pump
8    Flow volume indicator
9    Air separator
10  Regulating/shut-off valve
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2.3.9 Twin-Tube piping system

Twin-Tube is a thermally insulated double tube for
solar supply and return piping with UV protective
jacket and integrated sensor lead. 

Space for a bending radius of at least 5 inches (125 mm) 
for routing the Twin-Tube 1/2 inch must be available on 
site (Figure 15).

Twin-Tube  ½"

Dimensions    A      Inch (mm) 3" (73)

B      inch (mm) 2" (45)

Pipe dimensions Diameter    Inch 2½" ID

Length           ft. 50

Insulating material EPDM rubber

Insulation thickness          inch (mm) ⅔" (15)

Insulation thickness  R-value 3.7

Temperature resistance up to °F (°C) 374 (190)

Protection fi lm PE, 
UV-resistant

Figure 14  Twin-Tube specifi cation

2.3.10 Lightning protection for the controls

The collector temperature sensor can be subject to 
overvoltage during a thunderstorm because of its 
exposed location on the roof. This overvoltage can 
damage the sensor and the controls.

The overvoltage protection is not a lightning rod. 
It is designed for situations where lightning strikes in 
the vicinity of the solar collectors. 

Safety diodes limit this overvoltage to a level that 
will not damage the controls. The junction box 
must be located within 10 ft. (3.5 m) of the FSK 
collector temperature sensor (Figure 16).

A

B

Figure 15  Bending radius for Twin-Tube 1/2 inch

RV

Collectors

Pump
station

FSK

SP1

Twin-T ube

V R

DEV

E Automatic all-metal air 
vent valve (accessory)

FSK Collector temperature 
sensor (standard delivery 
of the controller)

KS0105 pump station 
 SP1 Lightning protection

Figure 16  Overvoltage protection for controller example
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2.3.11 Heat transfer fl uid

Tyfocor L "G" Concentrate
Heat transfer fl uid is used to transport solar heat from the 
collectors to the tank.

Tyfocor L "G" is a premixed fl uid of 47% Polypropylene 
glycol and 53% distilled water. This clear mixture is non-
toxic and bio-degradable.

Heat transfer fl uid L protects the system from freezing and 
corrosion.  See Section 7.1 Material Safety Data Sheets for 
freeze protection details and material handling require-
ments.

Mixture Ratio:  47/53
Freeze limit:     —26° F

 Tyfocor L "G" fl uid only to be used with 
Single Coil Solar Storage Tank

Tyfocor L "G" heat transfer fl uids are 
compatible with all system components

Freeze tolerance limits are based upon an 
assumed set of environmental conditions

Testing the heat transfer fl uid
Heat transfer media based on mixtures of propylene
glycol and water have a long service life if the system is 
sized well for the application and properly maintained.

Ageing is accelerated by oxygen (air-borne systems) and 
impurities such as copper or iron shavings introduced in 
installation.

To check the heat transfer fl uid on site, use standard PH 
test strips. Use a refractometer to verify the percentage of 
glycol is correct.
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2.3.12  Thermostatically controlled domestic hot water 
mixer

WARNING
Hot water can scald. Solar systems can easily 
reach water temperatures over 125°F. Take 
suitable measures to provide protection 
against scalding

Anti-scald protection / tempering valve
If the maximum storage tank temperature is set higher 
than 122 °F, install a thermostatically controlled DHW 
mixing valve (tempering valve) downstream of the storage 
tank’s DHW connection.

See Figure 17 for system integration of a
thermostatically controlled DHW mixing valve
(tempering) and a recirculation pump.

4

EK

AW

EZ

1 1

1
2

3

EK

5

7

6

MIX
8 8

Figure 17  DHW tempering valve installation diagram with 
optional DHW recirculation line

Legend (Figure 17)

AW     DHW outlet
EK      Cold water inlet
EZ      DHW recirculation inlet (use is optional)
MIX    Mixed water
1         Check valve
2         DHW recirculation pump (optional)
3         Thermostatic mixing valve / tempering valve
4         Shut-off valve with check valve
5         DHW recirculation line
6         Faucet, shower, etc.
7         Cold water supply
8         Shut-off valve
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2.3.13 Diaphragm expansion vessel (DEV)

The expansion vessel compensates pressure fl uctuations 
from expanding and contracting fl uid during normal system 
operation. 

When the system goes into stagnation, the water in the 
fl uid turns to steam and the expansion tank takes in the 
added volume.

The system pressure should be dialed in at 5 psi above the 
DEV preset pressure.
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3  System installation

3.1 Pipework 

Glycol and temperature-resistance
All components of a solar system (including
fl exible gaskets for valve seats, diaphragms in expansion 
vessels etc.) are compatible for use with glycol solar heat 
transfer fl uids.

The solar hose ferrules on the fl at plate collector provide 
an easy and reliable seal for collector connections. Con-
necting kits for 1/2 inch Twin-Tube are available for provi-
ding a reliable connection to the Twin-Tube double tube. 

Pipework routing
All connections in the solar circuit must be brazed.
Alternatively, compression fi ttings or press fi ttings can be 
used, provided that they are suitable for use with a 
water:glycol mixture and respectively high temperatures of 
up to 400 °F (205 °C). All pipework must be routed with a 
rise towards the collector array or the air vent valve, if 
installed.  Heat expansion must be taken into considera-
tion when routing the pipework to prevent damage and 
leaks.

 WARNING
Plastic pipework, PEX, or galvanized 
components are not suitable for solar systems 
and must not be used.

Pipe diameter              

Inches 

Twin-Tube (double 
tube) insulation 

thickeness

Inches

AeroexSSH pipe 
diameter × insulation 

thickness 

Inches

AeroexHT pipe diameter 
× insulation thickness                                    

.

Inches

Mineral wool insulation 
thickness (indoor 
application only)

Inches

½   ½  -- ½ x 1 ¾

Figure 18  Thickness of thermal insulation for solar system 
connection line

Thermal insulation
Connection lines may be routed in unused fl ues, air
ducts and wall cavities (in new buildings). Open ducts 
must be properly sealed to prevent heat loss caused by 
rising air (convection). Follow building codes when pene-
trating fl oors.

The thermal insulation of the connection lines must be 
designed for the operating temperature of the solar sys-
tem. Therefore use appropriate high
temperature-resistant insulating materials such as
insulating hoses made from EPDM rubber.  All interconnec-
ting hot water piping as well as the fi nal 5 feet of cold 
water piping leading to the system must be insulated with 
R2.6 or greater thermal insulation. Thermal insulation 
exposed to the elements on the roof must be UV, weather 
and temperature resistant.

Figure 17 shows standard values for the insulating thick-
ness on pipework in solar systems. Mineral wool is not 
suitable for outdoor applications because it absorbs water 
and then fails to provide thermal insulation.

Pipe hangers
Pipe hangers must adequately support the piping so there 
is no pressure exerted to the collectors or auxiliary compo-
nents. Pipe hangers must be installed in a way that does 
not compress the insulation.
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Collector temperature sensor extension lead
When routing the pipework, also route a two-core lead (up 
to 164 ft length 18 AWG) for the collector sensor along-
side. An appropriate lead is provided in the insulation of 
the Twin-Tube.  Do not route the cable next to 120V line 
voltage lines to avoid interference.  Install the FSK collec-
tor temperature sensor in the sensor well of collector 
closest to the supply pipe.

Location for tank installation
The installation location should provide suffi cient room to 
service the system.  The location should be centrally 
located to the fi xtures inside the structure.  The system 
must be protected from freezing temperatures.   Accomo-
dations must be made to protect the surrounding area 
from possible water damage.

 Any components exposed to public traffi c                
with surface temperatures above 140°F must 
be either suffi ciently insulated or suitably 
isolated.  All other exposed areas with tempe-
ratures above 140°F must be identifi ed with 
appropriate warning labels. 

 Building materials adjacent to solar system 
components shall not be exposed to tempera-
tures that may lead to their deterioration. 
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3.2  Air vent valve

3.2.1  Automatic air vent valve

Unless a high volume and high pressure fi lling station
with air separator is being used, solar systems with fl at-
plate collectors are vented via quick-acting air vent valves 
at the highest. After fi lling has been completed, this valve 
must be closed and remain closed to prevent steaming 
solar fl uid from escaping from the system in the event of 
stagnation.

Provide an air vent valve at the highest point of the system 
(detail E, Figure 19).  If there are several rows of collec-
tors, provide an air vent valve for each row (Figure 20), 
unless the system can be vented above the top row (Figure 
21). Automatic all-metal air valves are provided.

Never use air vent valves with plastic fl oats in solar
systems because of the high temperatures that occur. 

R V

E E

R V

FSK

E

FSK

Logasol SKN3.0 Logasol SKS4.0

Same-side 
connection

Figure 19  Hydraulic diagram with air vent valve at the 
highest point of system

R V

E E

Figure 20  Hydraulic diagram with air vent valve for each
collector row on the example of fl at roof 
installation (connection in series)

R V

E

Figure 21  Hydraulic diagram with air vent valve above
the top row on the example of rooftop 
installation (connection in series)
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3.2.2 Filling station and air separator

The quickest and most effi cient way to fi ll solar systems is 
by using the Buderus and Bosch fi lling station (Figure 22), 
resulting in most air being pushed out of the system during 
the fi lling procedure. An air vent valve on the roof is not 
needed in this case. 

Benefi ts of the system are:

 Reduced installation effort because no air vent valves
are needed on the roof

 Easy and quick commissioning, i.e. filling and
deaeration in one step , followed by pressurization..

 Efficiently vented system

 Low-maintenance operation

1

2

A

1 Pressure hose 5 ft
2 Return hose 6 ft

No air vent 
valve needed 

Figure 23  Using the fi lling station

Figure 22  Buderus and Bosch solar fi lling station
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3.3  Collector mounting options

3.3.1 Permissible standard snow loads and building 
 heights

The following table describes the different mounting 
options on fl at and sloped roofs, as well as on walls, inclu-
ding the maximum permissible snow loads and building 
heights. 

Rooftop installation
Portrait/landscape

Flat roof installation
Portrait/landscape

Wall mounting 45–60° 
Landscape only

Roof cover/wall

Tiles, plain tiles, slate, 
shingle, corrugated 
sheets, standing  
seam

– load-bearing

Roof pitch
25°–65°,
5°–65° (corrugated 
sheets, standing seam)

0° (with slightly 
pitched roofs up to 25° 
mechanical fastening 
required) 

–

Permissible building heights 
 of up to 65 ft- at wind 
speeds of up to 80 mph

Without accessories Without accessories Without accessories

Permissible building heights 
  of up to 300 ft - at wind 

speeds of up to 94 mph

Only portrait collectors 
with rooftop installation 

kit

With flat roof support kit
(observe flat roof 
support fixing!)

Not permissible

Standard snow loads 
0–2 5 lbs/ft2

Without accessories Without accessories Without accessories

Standard snow loads 
> 25 lbs/ft2

Only portrait collectors 
with rooftop installation 

kit up to 35 lbs/ft2

Without flat roof 
support kit up to 

43 lbs/ft2
Not permissible

Figure 24  Permissible standard snow loads and building  
heights

3.4  Regulations and guidelines

Installation and commissioning must be carried out by a 
licensed and experienced contractor. Take
appropriate personal safety measures when carrying
out any installation work on the roof. Observe all
relevant accident prevention regulations!

It is the installer’s responsibility to ensure the system 
complies with all applicable building and installation 
codes.

3  System installation



Bosch Solar Thermal Systems  

28  | 

3.5 Sizing principles

3.5.1  Solar DHW heating

Proper sizing of a solar thermal system for DHW heating is 
crucial for performance and comfort, fuel savings, and a 
long service life. Verify each case individually as to whether 
it is possible to upgrade an existing DHW system with a 
solar thermal system. The conventional heat source must 
be able to provide 100% of the hot water in a building 
independently of the solar system. A system putting too 
much emphasis on fuel savings may not meet the 
homeowner’s approval if it does not provide DHW comfort 
during periods of bad weather.
Coverage of 50% to 60% over the course of a whole year is 
generally desirable for DHW heating systems for single 
family homes and two-family homes. Sizing for less than 
50% is also realistic if the consumption data is unknown or 
unreliable. A coverage of less than 50% is generally appro-
priate in multifamily buildings.

3.6 Sizing the collector array and solar heating                       
storage tank

3.6.1 Systems for DHW heating in single family homes 
and two-family homes

Number of collectors
Empirical values from single family homes and two family 
homes can be used when a residential solar heating sys-
tem for DHW heating is being sized. For larger systems and 
non-standard hot water demand a T-Sol simulation (sizing 
with computer simulation) is advisable. The following 
factors infl uence the optimum sizing of the collector array, 
the storage tank and the pumping station:

 Location

 Roof slope (collector angle of inclination)

 Roof orientation (south-facing collector)

 DHW consumption profile

Take the draw-off temperature in accordance with the 
existing or intended equipment into consideration. The 
typical number of occupants and the average consumption 
per person per day are essential for a reasonably accurate 
estimation. Information about particular draw-off habits 
and comfort requirements are ideal.

Calculation principles
The  following examples assume these following system 
parameters:

 Solar flat-plate collectors

 1-2 collectors: 80 gal storage tank;

 3-4 collectors: 120 gal storage tank;

 South-facing roof orientation

 Roof incline 45°

 Location Albany, NY

 Draw temperature 113 °F

- Determine the number of collectors to achieve an
annualized solar coverage of approx. 60%.

Example

 Household with five occupants and a DHW demand of
65 gallons per day

 Solar system for DHW heating

 According to Figure 25, curve b, high-performance flat-
plate collectors.

a

b

c

8

7

6

5

4

3

2

1
1 2 3 4 5 6

nP

n

Figure 25  Diagram for an approximate determination of 
the number of solar collectors for
DHW heating

Legend (Figure 25)
n          Number of Collectors
np        Number of occupants

DHW demand curves:
a       Low (< 10 gallons per person per day)
b       Average (13 gallons per person per day)
c       High (20 gallons per person per day)

Per the above example for a DHW use of 65 gal (13 
gal p.p.), 3 collectors are needed to satisfy the DHW 
requirements.
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Infl uence of collector orientation and inclination on solar 
yield

Optimum angle of inclination for collectors

Use of solar heat for: Optimum angle of 
inclination of 
collectors

DHW 30° - 60°
Figure 26 Angle of inclination of collectors subject to the use

of solar system

The optimum angle of inclination depends on the use of 
the solar system. For constant year-round use, the collec-
tor angle should refl ect the latitude of the location. For 
better results during the winter months, use angles greater 
than the latitude. Angles shallower than the latitude are 
typically not recommended as they reduce performance in 
the winter and offer little performance increase during the 
summer months. In snowy climates shallow collector 
angles may lead to snow accumulation and further redu-
ced performance.

 

Angle of 
inclination

Correction factors for collector orientation deviation from south

Deviation to the west by South Deviation to the east by

90° 75° 60° 45° 30° 15° 0° –15° –30° –45° –60° –75° –90°

25° 1.19 1.14 1.10 1.07 1.04 1.03 1.03 1.04 1.06 1.09 1.13 1.17 1.22

Correction ranges: 1.06 –1.10 1 .11 –1.15 1.16 –1.201.00 –1.05 1.21 –1.25 > 1.25

Figure 27  Correction factors with south deviation of Bosch 
solar collectors for different angles of inclination

Collector orientation

Orientation of the solar collectors with the points on the 
compass and the pitch have an infl uence on the thermal 
energy that can be harvested by a collector array. For 
maximum solar yield align the collectors at an angle of 
inclination close to the latitude of the site, and within 10° 
East or West of due South.
If the collector array is directly mounted on a steep roof or 
a wall, the orientation of the collector array is identical to 
that of the roof or wall. If the collector array orientation 
deviates to the east or west, the rays of the sun will no 
longer strike the absorber area in the most effective way. 
This will reduce the performance of the collector array.

According to Figure 26 there is a correction factor for 
every collector array deviation from due South, and sub-
ject to the degree of its pitch. The collector area that was 
determined under ideal conditions must be multiplied by 
this factor to achieve the same energy yield as is achieved 
with direct southern orientation.
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3.7 Space requirements for solar collectors

3.7.1  Rooftop installation

On pitched roofs solar collectors can be installed with a 
pitch of 25° to 65°.  Installation on corrugated sheet and 
standing seam metal roofs is only permissible on roof 
pitches between 5° and 65°.

Besides the area above the roof, the space required in the 
attic must also be taken into consideration.

Dimensions A and B represent the area requirement for 
the selected number and layout of collectors. 

Dimension C represents the minimum distance from the 
ridge.

Dimension D represents the roof overhang, including
the gable end thickness. 

Allow 20 inches to the right and/or left of the
collector array for the connection lines in the attic.

Allow 12 inches beneath the collector array (underneath 
the roof!) for routing the return connection line.

Allow 16 inches above the collector array in the attic for 
routing the fl ow header (rising) and the
automatic air vent (if installed).

For more details on:

 Flat roof mounting

 Side wall mounting

Refer to the individual model/type solar collector manuals.

 Building penetrations which allow the 
passage  of piping or wiring must not reduce 
or impair the function of the enclosure. 
Penetrations through walls and other 
surfaces must prohibit the intrustion of 
insects and/or vermin.  These penetrations 
must be made in accordance with the NRCA 
(National Roofi ng Contractors Association) 
and local codes.

 The collectors must be located and oriented 
in a way to prevent shading from external 
obstructions. The collectors must be spaced 
per the specifi cations in the installation 
manuals to prevent mutual shading 

 Any penetration through a fi re rated structure 
shall be accomplished in accordance with 
local building codes

B

C D

D

A

≥ 12 in

≥ 20 in 

≥ 20 in 

≥ 16 in 

Figure 28  Space requirements on the rooftop
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3.8 Hydraulic system engineering

3.8.1  Hydraulic circuit

Collector array
A collector array must consist of the same type of
collectors and have the same orientation (all portrait
or all landscape). This is necessary, since the fl ow
distribution would otherwise not be uniform.
A maximum of ten fl at-plate collectors may be installed in a 
row with the supply and return connections on alternate 
sides. 

3.9 Lightning protection & grounding 
of solar systems

Requirements for lighting protection
Follow the national and local building codes on the instal-
lation on lightning arrestors.  In the absence of such regu-
lations for the building in question, it is the
building owner’s responsibility to decide after
consulting with professionals if a lightning protection 
system should be installed.

Take into account that the collector array may be
adding height to the building, and that the metal rails may 
increase the likelihood of a lightning strike.

Lightning protection is typically required for buildings that

 measure more than 65 ft in height

 are significantly higher than the surrounding buildings
or landscape

In buildings open to the public (schools, government, 
offi ce buildings, etc.) the lightning protection require-
ments should be discussed with an expert and/or the 
building operator. This discussion should take place in the 
planning phase of the solar system.

In residential installations solar systems are typically not 
signifi cantly higher than the roof itself, and the probability 
of a direct lightning strike does not signifi cantly increase 
from the addition of a solar thermal system.

Grounding of the solar system
Irrespectively of whether a lightning protection system is 
present, the supply and return of a solar system must 
always be grounded with a copper cable (minimum AWG 
9) to the building’s grounding rod.

If a lightning protection system is present, determine
whether the collector array and the piping are
protected by this system. If in question, consult, a
specialist electrical contractor.
See section 2.3.8 for details on lightning protection of the 
solar controls.
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4  Commissioning/Operation 

CAUTION
System damage from rapid vaporization in 
the solar system. 

 Cover the collectors when purging and
filling the solar thermal system.  Purpose
made covers are available.

When fi lling with solar fl uid, take the 
additional volume of the pre-cooling vessel 
into account (if installed). The pre-cooling 
vessel and the solar expansion vessel must  
be adequately bled.

The pump in the solar pump station is self 
bleeding when in operation and therefore 
does not have to be bled manually.

4.1 Use of solar fl uid

 CAUTION
Risk of injury through contact with solar heat 
transfer fl uid

 When handling solar heat transfer fluid,
always wear protective gloves and
goggles.

 If solar fl uid comes into contact with skin:
rinse thoroughly with water and soap.

 If solar heat transfer fl uid comes into
contact with eyes: holding eyelids wide
open, thoroughly wash eyes with running
water.
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4.2 Filling the solar system

First we will be fl ushing the system with water and remove 
any debris that may have entered during installation. Then 
we will pressure test to ensure there are no leaks. This is 
done because once the system is fi lled with glycol, leaks 
are much harder to repair. Any leaks must be repaired 
before going ahead.

Then we will replace the water with solar fl uid, bleed
all air, before pressurizing the system.

For this procedure a fi lling station or fi lling pump is 
required that produces at least 30 psi of pressure.

Ensure all pumps, hoses and containers are clean and 
compatible with propylene glycol.
The fi ller unit generates such a high rate of fl ow when 
fi lling the system with solar fl uid that the air in the system 
is forced out into the container.  After fi lling the solar 
system and purging all air the ball valve on the vent must 
be closed.

Any remaining air still in the solar heat transfer fl uid is 
eliminated by the air separator in the solar pump station.

Removing the expansion vessel
We recommend removing the expansion vessel before 
fl ushing the air out of the system. It must be disconnected 
at the lower joint of the expansion vessel connection set 
so that the expansion vessel charge pipe fi lls during the 
fl ushing process.

7747006489.26-1.SD

1

2
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5
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8
9 11

6
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12

Figure 29 Automatic fi ling pump package contents

1   1" connection
2   Measuring scale (6-25 liters)
3   Removable container
4   Ball valve suction line
5   Connection (¾") for delivery hose
6   Pump
7   Pump power switch
8   Fill & Drain valve for emptying the pump
9   Oil basin
10 Return hose ¾"
11 Supply hose ½"
12 Suction hose
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4.2.1  Connect fi ller station to solar pump station

 Connect the ½” delivery hose to the pump (1) and to
the fill & drain valve on the safety assembly using the
tee (4) (Figure 30).

 Connect the ¾” return hose between the top of the-
container (2) and the ball valve on the flow regulator
(3).

7747006489.28-1.SD

2

3

4

1

Figure 30 Connecting supply and return hoses

1  Supply hose
2  Return hose
3  Container top
4  Connection to pump

4.2.2  Preparations

See Figure 31

 Close right ball valve (5) in the solar pump station and
fully open left ball valve (6).

 Using a size 4 Allen wrench, fully open the flow
regulator (3).

 Open the fill & drain valve on the safety assembly (1),
on the end of the supply hose (2) and on the flow
regulator (4).

For fl ushing disconnect the return line from the fi lling 
station  and connect to a fl oor drain or a separate bucket.  
This will prevent debris from entering the clean fi lling 
station reservoir.

7747006489.30-1.SD
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Figure 31

1  Fill & drain valve on the safety assembly
2  Fill & drain valve on the supply hose
3  Adjusting screw on the fl ow regulator
4  Fill & drain valve on the fl ow regulator
5  Ball valve on right-hand thermometer closed (90°)
6  Ball valve on left-hand thermometer fully open (0°)
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4.2.3  Flushing with water

Fill the fi lling station reservoir with clean cold water. 
Run the pump until clear water exits from the return line

4.2.4 Carrying out pressure test with water

See Figure 32.
The solar thermal system has an air vent built into the 
pump station. An additional air vent can be installed at the 
system’s highest point (Fig. 46).. To prevent moisture 
entering the upper air vent during operation, the weather 
protection cap (1) must always be installed.

 Open the ball valve (3).

 Unscrew the screw (2) one turn.

7747006489-22.1SD

2

1

3

Figure 32 Opening the air vent

1 Weather protection cap
2 Plug screw
3 Ball valve

See Figure 33

 Set the ball valves (1) on the thermometers to 45° and
open the flow regulator (2) and other shut-off valves
that may be installed.

 Start the filling station pump. Pressurize the system
by closing off the return valve to the filling station
and allow the pressure to rise to at least the intended
system operating pressure (Section 4.2.8), but no less
than 22 psi cold.

 After the pressure test, drain the water and clean the
automatic air vent.

Figure 33 
7747006489.24-1.SD

1
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40 60°C 80
100120

 Opened shut-off fi ttings
1 Ball valves and check valve open on the 
   thermometers (45° position)
2 Flow regulator open
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4.2.5 Replacing water with solar fl uid

  The pipes must be completely emptied of 
water, otherwise the solar fl uid can become 
diluted.

 Using a pump, fill the solar thermal system with fluid
via one of the fill & drain valves (1) in the solar pump
station.

7747006489.36-1.S D7747006489.36-1.SD

1

1

Figure 34 Filling via fi ll & drain valves
1 Fill & drain valves

 Set the ball valves ( Fig. 34, item 1) on the thermom-
eters to 45° and open the flow regulator ( Fig. 46, item
2) and other shut-off fittings.

 Fill the solar thermal system slowly so that air bubbles
do not form.

 Lastly, set the ball valves on the thermometers so that
the gravity brakes are ready for operation (0° positi-
on).•

4.2.6  Venting the solar thermal system

CAUTION
Damage to pump

 Pump must only be allowed to run for a
short period (max. 1 minute) against a
closed valve.

 Switch on the pump ( Fig. 35, item 3).

Ensure that the fl uid in the fi ller unit container 
does not fall below the minimum level of 1.6 
gal (6 litres) (“Min.” indicator).

 Purge the pipelines for about 10 minutes until the
solar fluid (2) in the hoses and the container is free of
bubbles.

 To release air bubbles that have built up in the line,
while purging: quickly fully open and close the fl ow
regulator several times.

 Purge the bypass via the fl ow regulator by briefl y set-
ting the right-hand ball valve at an angle (45°, gravity
brake manually open) (1).

 Carry out a pressure test to check compliance with the
maximum permitted pressures of all components.

7747006489.31-1.SD
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Figure 35 Switching on the pump & checking for air bubbles

1 Ball valve and gravity brake on right-hand thermometer
   open (45° position)
2 Solar fl uid
3 Pump switched on
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4.2.7 Verifying that the solar thermal system is free of air

 If the black pointer on the pressure gauge               
(1)indicates pressure fl uctuations when the 
solar pump is switched on and off, there is 
still air in the solar thermal system which 
must be removed.

 Switch the solar pump(s) on and off manually.

 While switching the pump on and off, observe the
black pointer on the pressure gauge (1) on the safety
assembly.

7747006489.33-1.SD

1

Figure 36 Checking the pressure gauge display
1 Pressure gauge

4.2.8  Completing pressure fi lling and determining the  
          operating pressure

When putting the system into operation, the operating 
pressure must be 10 psi (0.7 bar) above the static pres-
sure (1 feet (1 metre)difference in height equals 0.44 ft 
(0.1 bar)).

The system pressure must be at least 22 psi (1.5 bar) 
(when cold, 20 °C/68 °F).

Example: 10 m static height equals 14.7 psi (1.0 bar) plus 
10 psi (0.7 bar) = 24.7 psi (1.7 bar) operating pressure.

 Close the fill & drain valves on the safety assembly (2),
on the flow regulator (4) and on return hose (3).

 After switching on the pump: slowly open the fill &
drain valve (2) on the safety assembly until the re-
quired operating pressure is reached.

 Switch off the pump.

 Rotate ball valves (1) on the thermometer to 0° (gravi-
ty brakes ready for operation).

 Set solar system pump to highest speed and allow to
run for at least 15 minutes so that residual air can be
removed by the air separator.

 Bleed the air eliminator
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Figure 37 Closing and opening fi ll & drain valves

1 Ball valves on the thermometer in 0° position (gravity
   brakes ready for operation)
2 Fill & drain valve on the safety assembly
3 Fill & drain valve on the return hose
4 Fill & drain valve on the fl ow regulator
5 Bleed screw on the air eliminator
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4.2.9 Disconnect automatic fi lling pump

 Open the fill & drain valve (2) in the outlet of the sup-
ply hose tee.

 To drain the pump, close the ball valve (4) on the
vacuum hose.

 Open the fill & drain valve (5) on the pump and allow
the supply hose to empty out (into the collector pan).

 Close the fill & drain valve (5).

  Drain the solar fl uid into a collector pan so               
that it can then be poured into the fi ller unit 
or glycol container.

 Close both fill & drain valves (1, 2) on the delivery
hose tee and detach the supply hose.

 Close the fill & drain valve (6) on the flow regulator
and undo the return hose.

 Allow the return hose (3) to empty out and un-
screw it from the container.

 Pour the remaining solar fluid into a glycol container.

 Place the empty container back in the filler unit and
attach the return and supply hoses.

7747006489.34-1.SD
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Figure 38 Draining hoses and disconnecting fi ller unit

1 Fill & drain valve on the supply hose
2 Fill & drain valve on the outlet of the supply hose tee
3 Return hose
4 Ball valve on the suction hose
5 Fill & drain valve on the pump
6 Fill & drain valve on the fl ow regulator
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4.2.10 Cleaning the automatic fi lling pump

The pump, hoses and container must be cleaned to pro-
tect them from wear.

CAUTION
Frost damage

 Ensure that no water remains in the pump.

 Attach the return hose to a water tap and fill the con-
tainer with about 7 gallons (25 litres) of water.

 Place the end of the delivery hose in a drain.

 Open the ball valve on the vacuum hose (1) and wait
until the pump fills up.

 Switch on the pump to clean the parts.

 Switch the pump off again as soon as the “Min.” level
is reached.

 Unplug the power plug and allow the pump to empty
out via the fill & drain valve (2).

 Clean the container separately.

7747006489.35-1.SD
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Figure 39 Cleaning the pump and container

1 Ball valve on the suction hose
2 Fill & drain valve on the pump

4.2.11 Determining the frost protection temperature

To determine the degree of frost protection, we recom-
mend checking the solar fl uid when fi rst putting the sys-
tem into operation, by means of a refractometer. This 
check should be repeated at regular intervals (at least 
every two years).

 Commonly used instruments for testing 
motor vehicle engine coolants are not suitable 
for this purpose. A suitable device can be 
ordered separately.

4.2.12 Correcting frost protection

   CAUTION
Frost damage

 Every two years, check whether the
required frost protection level (to at least
13 °F) is being maintained.

If the minimum frost protection level is not being 
maintained, more solar fl uid must be added.

 Use Figure 40 to determine the volume of the system,
so that you can calculate the exact amount to be
added (which is equal to the amount which first needs
to be drained out).

System part in Gallons

1 collector, vertical (max) 0.38

1 collector, horizontal (max) 0.46

1 2-line solar pumping station 0.05

1 heat exchanger in the solar 
storage cylinder

Refer to 
manufacturer‘s 
specifi cations 

1 ft Copper pipe Ø ½" 0.01

1 ft Copper pipe Ø ¾" 0.02

Figure 40 Volume of the separate system parts

4  Commissioning



Bosch Solar Thermal Systems  

40  | 

4.3 Adjusting the fl ow rate

The fl ow rate is set when the system is cold 86 - 
104 °F.

 If the solar pump is speed-controlled as in the 4000
and RC35 controls,, the  controller determines the
flow rate based on operating requirements.

 In all other cases, the fl ow rate must be set to a fi xed
volumetric fl ow rate.

1. Rotate ball valves (1) to 0° and set the check valve
(slot horizontally).

2. Using a size 4 Allen wrench, fully open the fl ow
regulator (2).

3. On the controller, select mode “Manual ON” (
controller instruction manual).
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Figure 41 
1 Check valve set (slot horizontally)
2 Adjusting screw on the fl ow regulator
3 Indication point for the fl ow rate
4 Pump switch on the solar pump

For the required fl ow rate, see Figure 42.

Flow rate gpm 
(86 - 104°F in return) 

No. of collectors gpm

1 0.22

2 0.44

3 0.66

4 0.88

5 1.1

6 1.32

7 1.54

8 1.76

Figure 42 Overview of fl ow rates

The values specifi ed in Table 8 apply to single-
row collector arrays or multi-row arrays con-
nected in parallel.  

 Check the flow rate through the inspection window of
the flow regulator (3).

 To pre-set the flow rate: adjust the speed setting of
the solar pump (4) so that the required flow rate is
reached with as low a speed setting as possible.

 If the pre-set fl ow rate is not reached at the 
pump’s highest speed level:

 Check maximum permitted pipe lengths
and sizing.

 If necessary, install a more powerful solar
pump station.
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Speed-controlled solar pump (4000, RC35)

 On the controller, select “Auto” mode. The flow rate
will be regulated by means of the solar pump speed,
based on current operating requirements.

Non-speed-controlled solar pump

 Close the adjusting screw of the flow regulator (2) un-
til the edge of the float (3) in the inspection window
indicates the recommended flow rate.

After commissioning

 The viscosity of the solar heat transfer fluid makes air
bubbles substantially more resilient than those in pure
water.

 After several hours of solar pump operation, vent the
solar thermal system via the air eliminator in the solar
pump station and (if installed) the air vent on the roof.
After fi nishing this task ensure that the air vent valves
are properly closed off for operation.
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Figure 43 
1 Gravity brake ready for operation
2 Adjusting screw on the fl ow regulator
3 Indication point for the fl ow rate
4 Pump switch on the solar pump
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4.4   Commissioning, inspection and
maintenance report

We recommend conducting the fi rst inspection and 
maintenance after about 500 operating hours, and then at 
intervals of 2 - 3 years.

 Fill out the report and check off the tasks performed.

:noitacol etiS:renwO

Commissioning, inspection and maintenance 
tasks Page

Commission-
ing

Inspection/maintenance

1. 2. 3.

Date:
General commissioning
1. Flow and return pipes connected and earthed? 10 – – –
2. Pressure test carried out? 23,

27
– – –

3. Air vent closed? 29 – – –
4. Charge pressure of the expansion vessel checked? 13 ______ psi (bar) – – –
5. Solar system verified to be free of air? 24 – – –
6. pH level of solar fluid checked? Replace solar fluid 

if level is  7 (solar fluid coloured brown, strong 
odour). 1)

–

7. Frost protection to _______ °F (°C) checked and 
analysed?

29 _____ °F (°C) _____°F (°C) _____°F (°C) _____°F (°C)

Frost protection ensured until ________ (month/
year) (please check frost protection every two 
years!)

Solar thermal circuit
1. Measure operating pressure when system is cold, 

and enter the result here. System temperature on 
RL thermometer?

23,
29

______ psi (bar) 
______ °F (°C)

______psi (bar) 
______ °F (°C)

______psi (bar)
______ °F (°C)

______psi (bar) 
______ °F (°C)

2. Volumetric flow rate checked when the system is 
cold and result entered here?  

31
___ gpm (l/min) ___ gpm (l/min) ___ gpm (l/min) ___ gpm (l/min)

Solar pump setting (1/2/3)?
3. Gravity brakes ready to operate (closed)? 31
4. Thermostatic DHW mixing valve functioning cor-

rectly (if installed)?
Collector array
1. Visual inspection of collectors carried out? 2) 3) 3) 3)

2. Collector temperature sensor correctly positioned 
and pushed into the sensor well until it bottoms out, 
and secured with screw fitting?

3) 3) 3)

3. Visual inspection of the mounting structure carried 
out?

3) 3) 3)

4. Visual inspection for leaks carried out at points 
where mounting structure meets roofing?

3) 3) 3)

5. Visual inspection of pipe insulation carried out? 3) 3) 3)

6. Wet cleaning of collectors carried out (when 
needed) without cleaning additives?  

3) 3) 3) 3)

Solar cylinder
1. Maintenance on solar storage cylinder carried out? 2) –

Phone number:Contractor:
Address:             Emergency phone number:

Figure 44 Commissioning, inspection & maintenance report
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Programmer
1. Operating hours of solar pump P1: Period from 

_________ to _________ / _____ h
2) ____ -____ 

________ h
____ -____ 
________ h

____ -____ 
________ h

____ -____ 
________ h

Operating hours of solar pump P2: Period from 
_________ to _________ / _____ h (a system will 
run for about 1200-2500 hours each year) 4)

____ -____ 
________ h

____ -____ 
________ h

____ -____ 
________ h

____ -____ 
________ h

2. Pump functioning checked in the positions (On/Off/
Auto)?

3. Activation/deactivation temperature difference of 
solar pump T pump 1 checked and entered here?

___ °F (K)/
___ °F (K)

___ °F (K)/
___ °F (K)

___ °F (K)/
___ °F (K)

___ °F (K)/
___ °F (K)

Activation/deactivation temperature difference of 
solar pump T pump 2 checked and entered here?

___ °F (K)/
___ °F (K)

___ °F (K)/
___ °F (K)

___ °F (K)/
___ °F (K)

___ °F (K)/
___ °F (K)

4. Temperature indicated by all temperature sensors 
(resistances checked)?

5. Temperature sensors correctly positioned, insulated 
and connected?

6. Maximum cylinder temperature Tmax for solar stor-
age cylinder 1 checked and entered here? _______ °F (°C) ______ °F (°C) ______°F (°C) ______ °F (°C)
Maximum cylinder temperature Tmax for solar stor-
age cylinder 2 checked and entered here? _______ °F (°C) ______ °F (°C) ______ °F (°C) ______ °F (°C)

7. Backup heating is functioning properly?
8. Is the required set temperature (reheating) achieved 

by the controller?
Heat meter
1. Period from __________ to __________ / ______ 

kWh
2) ____ -____ 

_____ kWh
____ -____ 
_____kWh

____ -____ 
_____ kWh

____ -____ 
_____ kWh

2. Temperature sensors correctly positioned, insulated 
and connected?

Comments
The solar thermal system has been installed and put into 
operation, or inspected and serviced, as instructed in this 
instruction manual.
Company stamp / date / signature

Commissioning, inspection and maintenance 
tasks Page

Commission-
ing

Inspection/maintenance

1. 2. 3.

Figure 44 Commissioning, inspection and maintenance report  
continued

1) pH indicator strips obtainable from chemists or service
case.

2) See instruction manual for the component.
3) When needed.
4) Depends on specifi c system data.
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5  Maintenance

Your solar system is almost maintenance free however we 
recommend having a professional contractor inspect and 
tune-up your system every 2 years. This way you can have 
peace of mind knowing that your system is running trouble 
free.

Shutdown Procedures
The solar system is designed to provide easy isolation for 
routine maintenance or emergency repairs.  To isolate cold 
water supply from the solar water heater close valve #6 
(see fi gure 4, pg.9).  

To isolate the solar collectors from the storage tank close 
the two valves (see fi gure 4, item 3).

5.1  Inspecting your solar system

You can contribute to the trouble free and reliable perfor-
mance of your solar system by doing the
following:

 Twice a year check the temperature of the solar supply
and return lines

 Twice a year check the collector and storage tank
temperatures

 At the pump station check the operating
pressure of your system

 If you have installed a BTU meter, inspect the
BTU output

Input the measured values into the Solar System Inspec-
tion Report which is included with this manual. This report 
will help the trained service technician identify and trou-
ble-shoot any potential problems with your solar system.

5.2  Operational Pressure Inspection of the 
System

Note: Fluctuating operational pressure of the solar circuit 
due to changing ambient temperature is a normal 
occurrence and does not have a negative effect on your 
solar system.

Check the operational pressure of the system at the pres-
sure gauge on the pump station when the system is at 70 
oF (20 oC).

5.3  Potential causes of loss of pressure

The following could result in loss of operation pressure:

 A leak in the solar circuit

 An automatic air vent has released steam and reduced
the amount of available fluid in the circuit

5.4  In case of a loss of pressure:

 Check below the pump station if any heat transfer
fluid has collected

 Call a trained service technician if the pressure has
dropped 7.25 psi (0.5 bar) below the operating pres-
sure at the commissioning of the solar system

5.5  Cleaning of Collectors

DANGER - Risk to life
While working on the roof, take all necessary 
precautions against a possible fall.

In most cases collectors do not need to be cleaned 
because of the natural cleaning effects of rain. However in 
cases of heaving soiling of the collectors, a simple rinsing 
of collectors can improve the performance of the system. It 
is recommended to conduct the cleaning during to cooler 
portions of the day to reduce any potential thermal sho-
cking of the solar collectors.

Component life expectancy
The life expectancy of the solar components is heavily 
infl uenced by proper care and maintenance.  Refer to the 
individual component manufacturer warranties for 
warranty coverage. 
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6  Troubleshooting

Listed below are common installation mistakes and the 
corrective action to ensure proper operation of the entire 
solar thermal system

1. Mounting collectors on a roof or wall surface that
does not have suffi cient solar exposure.

Solution: Ensure at least 6 hours of direct
unobstructed solar exposure per day.

2. Trees, adjacent buildings, or building features
(chimneys, etc) put a partial shade on the
collectors.

Solution: Ensure at least 6 hours of direct
unobstructed solar exposure per day.

3. Insuffi cient insulation of solar pipes lead to
excessive losses.

Solution: Use proper insulation on all pipes
between the collectors and the tank.

4. Pipe insulation on the roof not UV/weather or
bird/rodent proof.

Solution: On the roof ensure all insulation
material is resistant to UV rays and weather
related wear and tear, as well as does not
attract birds or rodents.

5. Too many collectors for the storage tank volume
(system frequently in stagnation).

Solution: Do not oversize the collector array in
relation to the storage tank volume.

6. Leak in pipes, pressure loss

Solution: Check the system at least once a year
for fl uid and pressure losses. Find and
immediately mitigate any issues.

7. Upper air vent (if installed) left open (steam
escaping, pressure loss).

Solution: After commissioning, make sure the
upper air vent is and remains closed. It only
needs checking for accumulated air during the
annual system inspection or if system
performance indicates it may be air borne.

8. Too high a fl ow rate.

Solution: Excessive fl ow rates don’t allow the
collectors to reach signifi cant temperatures and
the delta T between supply and return are
small. Refer to chapter 5.4.2 Flow rate in the
collector array for fl at-plate collectors for the
correct fl ow rate calculation.

9. Wrong DEV pressure setting

Solution: Refer to chapter 5.5.2 Diaphragm
expansion vessel for solar systems with
fl at-plate collectors for details on how to
determine the correct DEV pressure setting.
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8  Appendix

8.1 Material Safety Data Sheet for Solar Fluid

1. Substance/preparation, and company name
Trade name:  TYFOCOR®  L “G” Concentrate

Company:  TYFOROP Chemie GmbH. Anton-Rée-Weg 7, D - 20537 Hamburg
Tel: +49 (0)40 -20 94 97-0; Fax: -20 94 97 -20; email: info@tyfo.de

Emergency information:            Tel: +49 (0)40 -20 94 97-0

2. Composition/information on ingredients
CAS-Number: 57-55-6            Content (w/w): >95%             Chemical name: Propylene glycol
CAS-Number: 7758-11-4            Content (w/w): <3% Chemical name: Dipotassium phosphate
CAS-Number: 7732-18-5            Content (w/w): <3% Chemical name: Water

Emergency overview: Caution: May be harmful if swallowed. Prolonged or repeated contact may result in derma-
titis. May cause respiratory tract irritation.  Avoid contact with the skin, eyes and clothing. 
Avoid inhalation of mists/vapors. Provide local exhaust ventilation to control vapors/mists. 

clothing. Eye wash fountains and safety showers must be easily accessible.

Potential health effects: Primary routes of exposure: Routes of entry for solids and liquids include eye, skin contact, 
ingestion and inhalation. Routes of entry for gases include inhalation and eye contact. Skin 

4. First aid measures
General advice: Remove contaminated clothing

If inhaled: Keep patient calm, remove to fresh air, seek medical attention. Assist in breathing if necessary.

On skin contact: Wash thoroughly with soap and water. If irritation develops seek medical attention.

On contact with eyes: In case of contact with the eyes, rinse immediately for at least 15 minutes with plenty of wa-
ter. Seek medical attention.

On ingestion: Rinse mouth and then drink plenty of water. Do not induce vomiting, seek medical attention. 
Note to physician:

antidote.

Flash Point:       >100˚C/212˚F (ASTM D 43A)           Lower explosion limit:    2.6% (by Volume)
Autoignition:      410˚C/707˚F (DIN 51794) Upper explosion limit:    12.% (by Volume)
Suitable extinguishing media:       CO2, dry extinguishing media, water spray, alcohol-resistant foam.

Protective equipment for ipped with self-contained breathing apparatus and
turn-out gear.

Further information: 

NFPA Hazard codes: Health: 1. Fire: 1. Reactivity: 0. Special: -

Date/Revised: 12/0/08 Printing date: 12/01/08 Page 1 of 4
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TYFOROP Material Safety Data Sheet   Product: TYFOCOR® L “G” Concentrate
Date/Revised: 12/01/08 Printing date: 12/01/08 Page 2 of 4

6. Accidental release measures
Personal precautions: Handle in accordance with good industrial hygiene and safety practice.

Environmental precautions: Do not discharge into drains / surface waters / groundwater.

Methods for cleaning up/ For large amounts: Pump off product. For residues: Pick up with suitable absorbent
taking up: material (e.g. sand, sawdust, general-purpose binder, kieselguhr). Dispose of absorbed  

material in accordance with regulations.

7. Handling and storage
Handling: General advice: Ensure thorough ventilation of stores and work areas. Keep container tightly 

sealed. Handle and open container with care.

Avoid all sources of ign
explosion: precautions necessary.

Storage/storage incompatibility: Keep container tightly closed and dry: store in a cool place. Segregate from acids and bases. 
Segregate from strong oxidizing agents. Protect from air. Protect from atmospheric humidity. 
Protect contents from the effects of light.

Storage stability:                            Storage temperature: <40˚C / 104˚F. The stated storage temperature should be noted.

8. Exposure controls and personal protection
Personal protective equipment:
Respiratory protection:            Respiratory protection in case of vapor/aerosol release.

Hand protection: Wear chemical resistant protective gloves. Consult with glove manufacturer for testing data.

Eye protection: Safety glasses with side-shields.

Body protection: Light protective clothing.

General safety and hygiene            Avoid prolonged and/or repeated contact with skin. Avoid inhalation of vapors/
measures: mists. Do not get in eyes, on skin, or on clothing. Avoid all routes of exposure including 

ingestion, skin absorption and inhalation. Handle in accordance with good 
industrial hygiene and safety practice. 

9. Physical and chemical properties
Form: Liquid.
Color: Colorless.
Odor: Almost odorless.
Melting point: -60˚C / -76˚F (DIN 51583)
Boiling point (1013 mbar):            >160˚C / >320˚F        (ASTM D 1120)
Flash point: approx. 101˚C / 214˚F     (ASTM D 93)
Lower explosion limit:            2.6 vol % (Propylene glycol)
Upper explosion limit:            12.6 vol % (Propylene glycol)
Ignition temperature:            >200˚C / 392˚F (DIN 51794)
Vapor pressure: 0.186 mbar (20˚C / 68˚F)

1.750 mbar (50˚C / 122˚F)
Density (20˚C/68˚F):            approx. 1.05 g/cm3 (DIN 51757)
pH value (20˚C/68˚F):            10.0 - 10.5 (ASTM D 1287)
Viscosity (kinematic, 20˚C/68˚F):  63 mPa.s   (DIN 51562)
Solubility in water (20˚C / 68˚F)    Fully soluble
Solubility (qualitative) Soluble in polar solvents

-0.92 
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TYFOROP Material Safety Data Sheet   Product: TYFOCOR® L “G” Concentrate
Date/Revised: 12/01/08 Printing date: 12/01/08 Page 3 of 4  

10. Stability and reactivity
Conditions to avoid: 

humidity. Avoid daylight. Disregard of the conditions mentioned may result in undesirable
decomposition reactions.

Substances to avoid:             Strong oxidizing agents, strong acids, zinc.

Hazardous reactions:             The product is chemically stable. No hazardous reactions if stored and handled as 

prescribed/indicated.

Thermal decomposition:             Possible decomposition products: carbonyl compounds, dioxolan derivatives.

11. Toxicological data
Acute toxicity: Oral: LD50/rat: >2000 mg/kg

Inhalation: rat: Inhalation-risk (IRT): No mortality within 8 hours as shown in animal studies. 
The inhalation of a highly saturated vapor-air mixture represents no acute hazard.
Skin irritation: rabbit: non-irritant (Draize test).
Eye irritation: rabbit: non-irritant (OECD Guideline 405), literature data.
Dermal: LD50/rabbit: >5000 mg.kg.
Sensitization: Guinea pig: maximization test: No sensitizing effect.

12. Ecological data
Environmental fate and            Biodegradation: 
transport: Test method: OECD 301A (new version).

Method of analysis: DOC reduction.
Degree of elimination: >70% (28 d).
Evaluation: Readily biodegradable.
Bioaccumulation: Because of t
accumulation in organisms is not to be expected.
Chemical oxygen demand (COD): 1.585 mg/g.

Environmental toxicity: 
Acute toxicity to aquatic invertebrates: OPP 72-2 (EPA-guideline)
EC50 (48 h): >100 mg/l. Literature data.
Toxicity to aquatic plants: EC50 (72 h) >100 mg/l. Literature data.
Toxicity to microorganisms: DEV-L2 >5000 mg/l Inhibition of degradation activity in activated
sludge is not to be anticipated during correct introduction of low concentrations.

Other ecotoxicological advice:       Do not release untreated into natural waters.

13. Disposal considerations
Waste disposal of substance:        Dispose of in accordance with national, state and local regulations.

14. Transport information
Land transport USDOT:  
Sea transport IMDG: 
Air transport IATA/ICAO: 
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Material Safety Data Sheet   Product: TYFOCOR® L “G” Concentrate
Date/Revised: 12/01/08 Printing date: 12/01/08 Page 4 of 4

16. Other information
HMIS III rating: Health: 1.  Flammability: 1.  Physical hazard: 0.

HMIS uses a numbering scale ranging from 0 to 4 to indicate the degree of hazard. A value of zero means that the substance 
possesses essentially no hazard; a rating of four indicates high hazard.

Vertical lines in the left hand margin indicate an amendment from the previous version.

This safety data sheet is intended to provide information and recommendations as to: 1. How to handle chemical substances and 
preparations in accordance with the essential requirements of safety precautions and physical, toxicological, and ecological data, 
2. How to handle, store, use, and transport them safely.

Disclaimer: Bosch believes that the statements, technical information, and recommendations contained in this Material Safety 
Data Sheet are reliable and supplied for information purposes only. The information listed has been provided by others and is 
given without warranty or guarantee of any kind, expressed or implied, and Bosch disclaims any liability for damage, injury, loss 
or expense that results from the direct or consequential use of the above data. Users should consider this information only as 
a supplement to other information gathered by them and must make independent determinations of suitability and accuracy of 
information from all sources to assure proper use and disposal of these materials, and the safety and health of employees and 
customers.

We provide this information and data according to our present level of knowledge and experience. No assurances concerning the 
characteristics of our product are hereby furnished.

15. Regulatory information
Federal regulations:            Registration status: TSCA, US released/listed.

OSHA hazard category: No data available.
SARA hazard categories: (EPCRA 311/312): No hazardous.

State regulations:
State RTK:  CAS-Number Chemical name State RTK

57-55-6 Propylene glycol          PA
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