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Abstract

The paper describes the impact of different meastarémprove the thermal performance of a solatihga
plant for district heating applications. The impatthe different measures was evaluated througdlidated
TRNSYS-Matlab model. The model included detailshsas effect of the flow regime in the absorber gipe
on the collector efficiency, flow distribution ihé collector field, thermal capacity of the pipesl ahadows
from row to row. The improvement measures includadiation of the operating temperatures, accurgiati

to the control strategy, feedback control on thdebuemperature of the collector field, controtaségy
based on weather forecast and use of differenttheadfer fluids. The results showed that accurgiat to
the control strategy improved the yearly energyoubf the plant by about 3%. If accurate inpuhat
technically or economically feasible, a feedbachtoa on the field outlet temperature seemed t@ lvalid
alternative. The integration of weather forecasthi@ control strategy did not give relevant impnoests.
Higher glycol concentrations in the solar colledlaid gave better results than lower concentratjas the
higher frost protection guaranteed by the formetweighed the better thermophysical properties ef th
latter.

Keywords: solar heating plant; solar collector die[TRNSYS; flow regime; control strategy; flow
distribution.

Nomenclature

Asield collector area of the collector field Im

a heat loss coefficient of collector BiTamp,= 0 K W m? K
a temperature dependence of the heat loss cieffiof collector [W nrf K7
Co specific heat [J KK
DH district heating

Epn energy delivered to DH [GWh]
Ebnw energy to DH, weighted on the temperature difieeATs.py [GWh]
Ephos energy to DH at a temperaturgon, such thatTs py < 2.5 K [GWh]
Epu s energy to DH at a temperaturgpy, such that 2.5 K ATspy < 5 K [GWh]
Eq electricity consumption [MWh]
Efrost energy injected into the collector field in fi@sotection operation [GWh]
F; correction factor for heat exchanger fouling 1 [

Giot total solar irradiance on the collector plane W 9]

K proportional gain constant (in PID controllers)

m mass flow rate [kg'$
nom subscript referring to nominal conditions

Qsol theoretical power output from the collector field [W]

P electrical power [W]

t time [s]

Tamb ambient temperature [°C]

Ty derivative time (in PID controllers) [s]

T integral time (in PID controllers) [s]

T inlet temperature to the collector field [°C]
Tm mean fluid temperature in the collector field CI°

Tout outlet temperature from the collector field I°C
Tsepoint  SEL poiNt outlet temperature for the colledieid [°C]

Tou,r return temperature in the DH network [°C]
ToHs supply temperature in the DH network [°C]
TiopH temperature of the fluid delivered to the DH netkvafter shunt) [°C]

u control signal from PID control [-]
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