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—~ Parallel and serial collector connections
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Parallel connection of meander (left) and a harp collectors (right)

Serial connection of collectors. This is often used for large collector fields
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Serial connection of collectors at Ulstedt, Denmark

Source: SDH, ee 2011-2
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5’ Serial connection “"Low-Flow”

AMlmal = AM(.L1| =10-15 |/m2h
AT, 5= 4% AT, =40°C

N
Ar\nml, AT(ol
Apmml: 4*Ap(0|
AMcol' ATcol
AMFO' ATrnl
Apcol A’vlcolr ATcol
v —_

AMtotal




& Parallel Connection "High-Flow”
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< parameters defining the most favourable connection ==

& type for collector fields
gef

specific producer recommended volume flow rate V e for one square metre collector area
[I/mzh]; typical volume flow rates lie between 40 — 70 I/m2h, turbulent flow in the absorber

tubes is the physical criterion
e The requested operating mode (“classical’, “Low-Flow”)

e The collector design
e The installation mode on the roof

The available pump output

For designing the pump system it is necessary to consider that the pressure drop for e.g.
three serially connected collectors is three times as high as for one collector with the same
flow rate. In contrast the pressure drop in collector fields with parallel connection does not

increase (compare Figure 107) for the relevant volume flow.
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cﬁ; Flow distribution and pressure drop in parallel
9¢" connected absorber strips or collectors
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9 Collector hydraulics: serial - parallel

gef
= Parallel connection »Serial connection
=All collectors work on =All collectors work on
the same temperature different temperature
level levels
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Mass flow in parallel connected collectors

Pressure p
. . Pe [~
1. Connection which causes T ‘ I APais
different mass flows APeo | ! }
‘/
Ps |

High mass flow in the first
collector, low mass flow in the
last collector of the field

col _ (A pcol)

v

The higher the pressure drop
(mass flow) in the collector —

the lower the pressure drop in
the distribution pipes

Apdist << Apcol
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Mass flow in parallel connected collectors

A
Pressure p

P . i
° I Apdlsl

2. Connection via return pipe
(Tichelmann)

Ps

A\ 4

Different mass flows in the
centre and at the end of the
collector field

-> non-linear pressure in the
distribution pipes
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Quibo Large collector arrays connected in parallel with i
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Tichelmann connection
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Pressure p

Pe

3. Connection via return

pipe and reduced pipe o | | | _,
diameter in the ,
distribution pipes

Equal mass flow in all
collectors of the field
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Mass flow in parallel connected collectors

Pressure p

4. Connections with valves for N NS SR NS SR S i
each string T |

Ps

Equal mass flow in all
collectors of the field

Different pressure is
compensated via ajustable
valves
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5 Hydraulic connection of collectors
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& Hydraulic connection of large-scale collectors
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Flat plate collectors
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