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1 Principles

1 Principles

1.1 Introduction

Solar thermal systems have become part of modern
heating technology and reduce the consumption of fossil
fuels. This protects the environment and lowers energy
cost.

This technical guide is designed to educate the
homeowner, the installer, the engineer, and the architect
on solar product offered by Bosch.

It features descriptions of components, system sizing, and
piping diagrams.

The installations in this manual have been tried and tested
by Bosch and were selected for their simplicity, energy
savings, cost effectiveness, and comfort.

1.2 Free solar energy

The energy that is provided by the sun can be used
effectively 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 “insolation 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 heating 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
valuable fuel, and fewer emissions reduce the burden on
the environment and the earth’s climate.
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Figure 1 Average insolation in North America
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1 Principles

1.3 Energy supplied by solar collector systems in relation to energy demand

Solar collector systems for DHW heating

Domestic hot water (DHW) heating is the most obvious
application for solar collector systems. A relatively
constant demand for hot water all year round is a good
match for solar energy. Almost 100% of the energy
demand for DHW heating during the summer can be
covered by a solar system (Figure 2).
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Nevertheless, a conventional backup system
must still be able to cover the DHW demand
independently of solar heating. Long periods of bad
weather may occur during which the convenience of

! 1 2 3 4 5 6 7 8 9 10 11 12
hot water still has to be assured.

Figure 2 Energy provided by a solar collector system
in relation to the annual energy demand for
DHW heating.

Legend (Figure 2)

a Energy demand

b Energy provided by the solar system
M Month

Q Heating energy

Solar energy surplus
(available for a swimming pool, for example)
m Utilized solar energy
(solar coverage)
m Energy demand that needs to be provided by
the backup system (reheating)

Design Guide - Bosch Solar Thermal Systems |5



2 Description of the solar system

2 Description of the solar system

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 contains pipes that are
filled with a fluid used to transport the solar heat to the
tank where it can be stored for later use. When the fluid in
the collectors is warmer than the bottom of the storage
tank, the controller will turn on the pump to transport hot
fluid from the collectors to the tank and replace it with
cold fluid returning from the tank.

The collectors, the pump station, and the tank are
connected with supply and return piping that is insulated
to minimize losses. The system is equipped with over
temperature 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 vessel
(DEV) accounts for expansion and contraction of the fluid.

When the tank is satisfied 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 fluid to turn to steam and force all fluids 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
sunshine, 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.

6 |
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3 Technical description of system components

3 Technical description of system components

3.1 Solar collectors

3.1.1 Bosch FKC-1 flat-plate collector
Selected features and characteristics
« Excellent price/performance ratio

» Consistently high yield through robust,
highly selective black chromium coating

« SRCC 0G-100 certified

» Rapid collector connection without the need for

tools

» Easy handling because of light weight of 90 Ibs

(42 kg)

» Heat transfer fluid has long-term stability due to

harp absorber with extremely good stagnation
characteristics

» Energy-saving manufacturing with recyclable
materials

Component design and functions

The housing of the Bosch FKC-1 solar collector

consists of a lightweight, extremely strong fiber-glass
frame profile. The back panel is made from 24 gauge (0.6
mm) galvanized sheet metal. The collector is covered with
1/8 inch (3.2 mm) thick single-pane tempered safety glass.
The low-ferrous, structured castglass is coated, highly
transparent (92% light transmission) and has extremely
good load-bearing capability.

The 2-3/16 inch (55 mm) thick mineral wool provides
extremely good thermal insulation and high

efficiency. It is heat resistant and non-outgassing.

The absorber consists of individual strips with a highly
selective black chromium coating. It is ultrasonically
welded to the harp fan in order to provide an extremely
good heat transfer.

The Bosch FKC-1 has four pipe connections for

making simple, rapid hydraulic connections. The solar
pipes are fitted using spring clips that require no tools.
They are designed for temperatures up to 370 °F (188 °C)
and pressures of up to 87 psi (6 bar) in conjunction with
the collector.

Solar return

Solar supply

Sensor well

Tempered glass
Absorber plate

Copper riser tubes
Mineral wool insulation
Galvanized steel back
Fiber-glass frame
Extruded plastic end cap
Header pipe cover

ONOUhWN_,ZD

Figure 3 Design of Bosch FKC-1s flat plate collector
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3 Technical description of system components

Dimensions and specification for Bosch FKC-1 flat-plate collectors

Bosch FKC-1s Bosch FKC-1w

R Solar return

el
\ — r V' Solar supply
\45-%3"\;/ M Measuring point (sensor well)

Figure 4 Dimensions of Bosch FKC-1-s (vertical) and Bosch FKC-1w (horizontal) flat-plate collectors; dimensions

in inches
Bosch FKC-1 flat-plate collector Bosch FKC-1s
Type of installation vertical horizontal
Gross absorber surface area ft? (m?) 25.96 (2.37)
Aperture area (light entry area) ft* (m?) 24.29 (2.26)
Absorber contents gal () 1/4 (0.86) 1/3(1.26)
Weight Ibs (kg) 90 (41) 93 (42)
Absorptivity 95% + 2%
Emissivity 12% + 2%
Nominal flow rate Vv gpm (I/h) 0.22 (50)
Stagnation temperature °F(°C) 370(188)
Max. operating pressure (test pressure) psi (bar) 87 (6)
Max. operating temperature °F(°C) 248 (120)

Figure 5 Specifications for Bosch FKC-1 flat-plate collector
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3 Technical description of system components

3.1.2 Bosch FKB-1 flat-plate collector

Selected features and characteristics

Affordable collector model with outstanding
performance

» High output through, selective black lacquer
coating

+  SRCC 0G-100 certified

« Rapid collector connection without the need for

tools

« Easy handling because of light weight of 90 Ibs

(42 kg)

» Heat transfer fluid has long-term stability due to

harp absorber with extremely good stagnation
characteristics

« Energy-saving manufacturing with recyclable
materials

Component design and functions

The housing of the Bosch FKB-1 solar collector
consists of a lightweight, extremely strong fiber-glass
frame profile. The back panel is made from 24 gauge
(0.6 mm) galvanized sheet metal. The collector is
covered with 1/8 inch (3.2 mm) thick single-pane
tempered safety glass. The glass has a high light
transmissivity (86%) and good load-bearing
capability.

A 2-3/16 inch (55 mm) thick mineral wool provides
extremely good thermal insulation and high

efficiency. It is heat resistant and non-outgassing.

The absorber consists of individual strips with a selective
black lacquer coating. It is ultrasonically welded to the
harp fan in order to provide an extremely good heat
transfer.

The Bosch FKB-1 has four pipe connections for

making simple, rapid hydraulic connections. The solar
pipes are fitted using spring clips that require no tools.
They are designed for temperatures up to 370 °F (188 °C)
and pressures of up to 87 psi (6 bar) in conjunction with
the collector.

Solar return

Solar supply

Sensor well

Tempered glass
Absorber plate

Copper riser tubes
Mineral wool insulation
Galvanized steel back
Fiber-glass frame
Extruded plastic end cap
Header pipe cover

®NOUAWN-=ZT<D

Figure 6 Design of Bosch FKB-1s flat plate collector
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3 Technical description of system components

Dimensions and specification for Bosch FKB-1 flat-plate collectors

Bosch FKB-1s

R Solar return
V' Solar supply
M Measuring point (sensor well)

Figure 7 Dimensions of Bosch FKB-1-s (vertical) flat-plate collector; dimensions

in inches

Bosch FKB-1 flat-plate collector Bosch FKB-1s
Type of installation vertical
Gross absorber surface area ft2 (m?) 25.96 (2.37)
Aperture area (light entry area) ft? (m?) 24.29 (2.26)
Absorber contents gal () 1/4 (0.86)
Weight Ibs (kg) 90 (41)
Absorptivity 86% * 2%
Emissivity 30% + 2%
Nominal flow rate Vv gpm (I/h) 0.22 (50)
Stagnation temperature °F(°C) 370(188)
Max. operating pressure (test pressure) psi (bar) 87 (6)
Max. operating temperature °F(°C) 248 (120)

Figure 8 Specifications for Bosch FKB-1 flat-plate collectors
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3 Technical description of system components

3.2 Solar storage tank
3.2.1 Indirect double wall coil storage tank

Available in 80 and 120 Gallon Models

» Temperature and pressure relief valve included

» Collector feed and return fittings located at
front of tank for convenient installation

» Isolated tank design for better heat
retention

» High efficiency heating element 4500W

» Rheemglas® tank lining resists corrosion and
prolongs tank life @

» Heat exchanger: copper tubing wrapped

around and secured to the tank.

» Double wall, vented design for positive
leak detection

« 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

) ) Figure 9 Indirect double wall coil storage tank
« Cold water inlet, hot water outlet, relief valve

and anode rod at top of tank for easy access
and fast, economical installation
« Automatic temperature control

« Over temperature protector

Design Guide - Bosch Solar Thermal Systems |11



3 Technical description of system components

Dimensions and specifications of indirect single
coil solar tank

Description Roughing in dimenstions Energy
information
Type Gal. Model number Element Height Diameter Approx. Approx.
Cap. wattage (inches) (inches) ship wt. R-Factor
upper (Ibs)
80 SOL-RET80 4500 W* 58-% 24-Y, 222 R-17.3
120 SOL-RET120 4500 W* 62 28-% 380 R-17.3

Figure 10 Solaraide HE tank dimensions and specifications

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

Special features

« A special 1/2” NPT opening is provided for installation of
a “probe type” thermostat.(Figure 11)

» Solaraide models meet all current state requirements for
solar storage tanks.

» The tanks are Rheemglas lined and are designed to
operate up to 150 PSI.

Note: To prevent corrosion, proper pH levels in transfer

fluid must be maintained.

Copper Coil Data (Type L Copper)
*« Maximum pressure = 150 PSI

e« Maximum temperature = 185° F
e Tube I.D. =5/8"

s.\@
L . B

Figure 11 Opening for probe type thermostat
1) probe type thermostat access cover

SolaraideHE Coil Capacity Length of Tubing Around | Approximate R-value of
Tank Capacity (gallons) Tank (feet) insulation
80 Gallons 2.2 120 R17.3
120 Gallons 2.6 143 R17.3

Figure 12 Copper coil data

Pressure Drop Through Coil (Feet of H20)

Flow rate Head Loss (Feet)
80 Gallon 120 Gallon
1 GPM 1.3 1.6
2 GPM 4.8 5.7
3 GPM 10.0 12.0

Figure 13 Pressure drop through coil

12|
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3 Technical description of system components

3.3 Solar controllers

Temperature differential control

In “Automatic” mode the solar controller monitors
whether there is sufficient insolation to heat the solar
storage tank. To do this, the controller compares the
collector temperature using the collector sensor and the
temperature 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
switches 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 requirements. The solar controller
does not switch the pump off until the temperature
differential has dropped below the minimum temperature.

Solar
Pump
Station:

A 4

VN

8

N~ —
Full Sunlight

.. )

Solar
Pump
Station:

A4

VN

N

N~  —
Limited Sunlight

Figure 14 Function diagram of solar DHW heating with temperature differential control & flat plate collectors

(Left) - with system running

(Right) - conventional reheating if there is insufficient insolation

Design Guide - Bosch Solar Thermal Systems
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3 Technical description of system components

3.3.1 TR 0301 U Differential Temperature
Controller

The standard delivery of the controller includes:

« One collector temperature sensor Pt1000 type
4.9 ft (1.5m) silicone cable with bushing
(Temperature limit 356 °F (+180 °C)

« One tank temperature sensor Pt1000 type
0.9 ft (1.0 m) twisted single conductor flat surface
sensors with compression cable lug (Temperature
limit 221 °F (+105 °C)

An optional 3rd tank temperature sensor (top) Pt1000
type 9.8 ft (3.0 m) twisted single conductor flat surface
sensors with compression cable lug (Temperature limit
221 °F (+105 °C) can be installed for informational
purposes.

Automatic Storage Tank Loading

The TRO301 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
temperature 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 transports the heat transfer fluid 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 (4.5 °C), 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
(60 °C)), charging is stopped. A temperature of 6 °F (4 °C)
below the maximum storage tank temperature must first
be reached before charging can resume.

Automatic Pump Protection

During periods of high insolation, the temperature

(T1) of the heat transfer fluid can exceed 266 °F (130°C).
In order to protect the pump from overheating, the system
will resume operation as soon as the temperature drops
below 261 °F (127°C).

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).
Discharging the solar system over night prevents the solar
system idling in stagnation for extended periods.

SOLAR CONTROLLER

-

Figure 15 Solar Controller TRO301U

®
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Figure 16 Display

Legend

Temperature sensor symbols

Temperature and faults code display

Vacation function

Anti-freeze function

Select temperature unit °C/°F

Evacuated tube collector function

Setting maximum storage tank temperature

Activated pump and fluid 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 sufficient heat for system operation

O~NOURAWNR

Anti-freeze Function

If the anti-freeze function is activated, the controller
switches the pump on as soon as the collector
temperature falls below +41 °F (+5 °C). The heat

transfer fluid is then pumped through the collector and the
system is prevented from freezing. If the collector reaches
a temperature of +45 °F (7 °C), the pump is switched off.

14 |
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3 Technical description of system components

3.3.2 TR 0603mc U Differential
Temperature Controller

The TR 0603mc U is designed exclusively for the

North America. The TR 0603mc U stores the

system‘s operational data on a SD memory card, which
can be used for data evaluation purposes.

The 40-programmed systems and numerous additional
functions allow universal use of the controller. The large
display panel shows the animated control circuits, which
allows you to view the operating conditions of each
system.

The TR 0603mc U has 6 inputs for recording temperature
or pulse values, as well as an additional “Direct Sensor”
input for combined temperature and flow rate
measurement.

Pumps and switching valves are controlled by 3 outputs,
some of which can be RPM controlled.

Product Features

« Animated LCD display with backlight

» Heating return increase

« Freely programmable thermostat function

» Timer and holiday (storage recool) functions

« Heat quantity (pulse generator / Direct Sensor/
calculation)

« Circulation function

« Back-up heating function measured in kwh/BTU

« Solid fuel boiler back-up heating

 Tube collector function

« Anti-freeze function

« Interval function

» Rapid storage tank loading

« Reduction of system stagnation phases

« Anti-legionella function

- Fault diagnosis and fault reporting output

« Bypass switching

» Data logging on SD card

- Seasonal systems (loading of pool / storage tank
according to the time of the year)

« Multilingual menu navigation

=

Figure 15 Solar Controller TRO301U

Technical Data

Operating voltage

120 VAC, 60 Hz [optional 240 VAC, 60 Hz]

Max. own
consumption

<4 W

Inputs

6
5 x temperature recording (Pt1000),
1 x temperature recording or pulse

Additional input

1 x "Direct Sensor” (temperature/flow
rate)

Outputs

8

1 x relay switched output, max. 0.5 HP
(120 V~)

2 x triac output for speed control, max.
0.17 HP (120 V~)

Additional output

1 x (fault reporting output)

Line cord

7°,18 AWG rated at 221 °F

Number of pre-
defined hydraulic
schemes

40

Interfaces

SD card, RS232, RS485 (TPC 1)

Data logging

SD card

Permitted ambi-
ent temperature

32 °F ... +113 °F (0 °C ... +45 °C)

Display

animated graphic LCD with backlighting

Protection class

IP 20/DIN 40050

Dimensions
Ixwxh

6.69 x 6.69 x 3.50 inch
(170 x 170 x 89 mm)

Design Guide - Bosch Solar Thermal Systems
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3 Technical description of system components

3.4 Bosch KS pump stations

Features and characteristics

* The Bosch 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 integrated
thermometer, an adjustable flow limiter and thermal
protection.

The Bosch KS pump station is designed for one solar
storage tank. For two tanks two solar stations can be
combined in one system. This arrangement provides two
separate return connections with separate pumps and flow
limiters. This enables the hydraulic balancing of two
storage tanks with different pressure drop values.

Another application of two pump stations in one

system is the implementation of a solar system with two
collector arrays in different orientation (east/west
control). Here too it is important to have two separate
return connections with separate pumps and flow limiters.
As previously described, hydraulic balancing of the two
collector arrays with different pressure drop values is now
feasible. Two safety assemblies (part of the standard
delivery) and two diaphragm expansion vessels (DEV) are
required for this arrangement.

Two collector arrays with different orientation are
controlled using two independent solar controllers.

Configuration of the Bosch KS pump station

The solar stations for collector arrays with up to
5 collectors are already equipped with an air
separator.

« The essential diaphragm expansion vessel (DEV) is
not part of the standard delivery of the Bosch KS pump
station. It must be sized for each individual case.

See chapter 5.5 Sizing of the Diaphragm Expansion vessel
for details

Figure 17 Layout of the Bosch KS0105 pump station

Legend

V' Supply from collector to storage tank

R Return from storage tank to collector

1 Ball valve with thermometer and integrated
gravity brake
Position 0° = gravity brake ready for operation,
ball valve open
Position 45° = gravity brake manually open
Position 90° = ball valve closed
Compression ring fitting (all flow and return
connections)
Safety relief valve
Pressure gauge
Connection for diaphragm expansion vessel
Fill & drain valve
Solar circuit pump
Flow volume indicator
Air separator

0 Regulating/shut-off valve

HOO~NOOI_hW N
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Dimensions and specification of Bosch KS pump

station

3 Technical description of system components

Bosch KS pump station

Bosch KS pump station

Figure 18 Dimensions of the KS pump stations

Pump station KS0105 KS0110 KS0120
Max. recommended # of collectors 5 10 20
Number of storage tanks 1 1 1
Casing dimensions HeightH in (mm) 14" (355) 14" (355) 14" (355)
WidthW  in (mm) 11-1/2" (290) 11-1/2" (290) 11-1/2" (290)
DepthD  in(mm) 9-1/4" (235) 9-1/4" (235) 9-1/4" (235)
Detailed dimensions A in (mm) 5-1/8" (130) 5-1/8" (130) 5-1/8"(130)
€ in (mm) 3-1/8" (80) 3-1/8" (80) 3-1/8" (80)
E in (mm) 2" (50) 2" (50) 2" (50)
Copper pipe connection size Supply/return 1/2"ID x 1 22 x 1 28 x 1
(clamping ring fitting)
Expansion vessel connection 3" Al A
Safety relief valve psi (bar) 87 (6) 87 (6) 87 (6)
Circulation pump Type Grundfos Solar Grundfos Solar Grundfos UPS
15-58 15-58 25-99
Finished in (mm) 5-%" (130) 5-%" (130) 5-%" (130)
length
Electrical power supply V AC 120 120 120
Frequency Hz 60 60 60
Max. power consumption W 60 125 195
Max. current load A 0.25 0.54 0.85
Throughput limiter adjusting range gpm Yo - 1-Y 1y - 4-Y, 2-7
(I/min) (0.5-6) (2-16) (8-26)
Weight Ibs (kg) 16(7.1) 16 (7.1) 21(9.3)
Flow range gpm 0-17.5 0-17.5 0-34
Head range feet 0-19 0-19 0-30
Motors 2 pole, single phase 2 pole, single phase 2 pole, single phase
Maximum fluid temperature °F (°Q) 230(110) 230(110) 230(110)
Minimum fluid temperature °F (°O) 36 (2) 36 (2) 36(2)
Maximum working pressure psi 145 145 145

Figure 19 Specification & dimensions of the KS pump station

Design Guide - Bosch Solar Thermal Systems
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3 Technical description of system components

3.5 Other system components

3.5.1 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. r25"(25mm) .

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 20). r25"(125 mm)

Figure 20 Bending radius for Twin-Tube 1/2 inch

Twin-Tube 1/2 INCH
Dimensions A inch (mm) 3"(73)
B inch (mm) 2" (45)
Pipe dimensions Diameter 2 x 1/2"IDinch
Length ft. 50
Insulating material EPDM rubber
Insulation thickness inch (mm) 2/3"(15)
Temperature resistant up to °F (°C) 374 (190)
Protection film PE, UV-resistant
Sensor lead AWG18 (2 x 0.75 mm 2?)

Figure 21 Twin-Tube specification

3.5.2 Lightning protection for the controller

The collector temperature sensor in the lead collector can

. | . h E Automatic all-metal air
be_subJect to overvo tage during at ur_1derstorm because vent valve (accessory)
of its exposed location on the roof. This overvoltage can FSK Collector temperature

damage the sensor and the controls. sensor (standard delivery
of the controller)

The overvoltage protection is not a lightning rod. It is K50105 pump station

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 controller.

SP1 Lightning protection

The junction box must be located within 10 ft. (3.5 m) of
the FSK collector temperature sensor (Figure 22).

DEV

\,JI,{][
v A R

Figure 22 Overvoltage protection for controller example
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3 Technical description of system components

3.5.3 Heat transfer fluid - Tyfocor L

Heat transfer fluid is used to transport solar heat from the
collectors to the tank.

Bosch uses Tyfocor L, a premixed fluid of 45% propylene
glycol and 55% water, and Tyfocor L “G”, a premixed fluid
of 42% propylene glycol and 58% water. Both mixtures are
clear, non-toxic, bio-degradable, and protect the system
from freezing and corrosion.

Tyfocor L “G” uses FDA listed ingredients and must be
used in systems that require OG-300 certification.

Both fluids provide frost protection down to -22°F (-30°C)
and up to +338°F (+170°C).

Testing the heat transfer fluid

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.

The main influences on the service life of the solar fluid
are repeated overheating and over pressure.

32(0)
I~
14°F (-10) \
4°F (-20)

7A 0|
FeQ 22°F (-30)
Solar fluid L/ L "G" \

-35°F (-37)

-58°F (-50)

0 10 20 30 40 50 60

R

PP: glycol/% by vol.

Figure 23 Level of frost protection of heat transfer fluid
subject to the glycol-water mixture.

Legend (Figure 23)

95 Outside temperature

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

To check the heat transfer fluid on site, determine the pH
value and the antifreeze value. Suitable pH indicator strips
and a refractometer (frost protection) are included in the
Bosch solar service kit.

Ready-mixed heat transfer
fluid

pH value in the delivered condition

min. pH

Heat transfer fluid L 50/50 approx. 8

Figure 24 pH limits for checking ready-mixed heat transfer
fluid

Design Guide - Bosch Solar Thermal Systems

| 19



3 Technical description of system components

3.5.4 Thermostatically controlled domestic hot water mixer

WARNING: Hot water can scald. Solar
systems can easily reach water temperatures
that can scald. 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 (50 °C), take suitable measures to provide
protection against scalding. The following options are
available:

¢ Install a thermostatically controlled DHW mixing
valve (tempering valve) downstream of the storage
tank’s DHW connection.

See Figure 25 for system integration of a thermostatically
controlled DHW mixing valve (tempering) and a
recirculation pump.

Figure 25 DHW tempering valve installation diagram with
optional DHW recirculation line

Legend (Figure 25)

AW  DHW outlet

EK Cold water inlet

EZ DHW recirculation inlet (use is optional)
MIX Mixed water

Check valve

DHW recirculation pump (optional)
Thermostatic mixing valve / tempering valve
Shut-off valve with check valve

DHW recirculation line

Faucet, shower, etc.

Cold water supply

Shut-off valve

ONOORAWNR
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4 Notes regarding solar systems

4 Notes regarding solar systems

4.1 General information

Domestic
Hot
Water
Solar
Controller
i
- |
Ny 1
Solar
Seation _@ @ A
[N
& —
VN
Cold
— ;‘f;;l’y
\_/
Symbols
i Pressure Solar E: i Fl i
et @t 8 servce K11 8 Emrien. o, @) crr
thermostatic valve tank
mixing
valve
Figure 26 Sample diagram in connection with the general
information regarding solar systems
System .
[tem y General design
components
1 Collectors The size of the collector arrays must be determined independently of the hydraulic system.
Pipework with Installation of an air vent is not needed if a high head and high speed filling station is used for
2 incline to the air filling and charging the system. If an air vent is installed, position upright and at the highest point
vent (Optional) of the system, or at a secondary peak of the piping where air is expected to collect.
For ease of installation, use of the double copper tube Twin-Tube 1/2" is recommended,
3 Connection lines complete with its heat and UV protection jacket and integrated FSK collector sensor cable.
Twin-Tube If Twin-Tube cannot be used install standard L-type copper piping and sensor cable on site
(e.9.AWG18 (2 x 0.75 mm), and insulate appropriately.
The Bosch KS0105 pump station contains all important hydraulic components for the solar
. circuit.
4 Pump station . Lo .
The choice of pump station is subject to the number of storage tanks, the number/arrangement
of collectors or connections, and the collector array pressure drop.

Figure 27 General information regarding solar systems.
(continued on the next page)

Design Guide - Bosch Solar Thermal Systems |21



4 Notes regarding solar systems

System . .
[tem 4 General designinformat