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Abstract:

Natural circulation system (Thermosyphon) solar water heating systems are
the most suitable option for securing domestic hot water. In thermosyphon
systems, the tank is located above the solar collector, and the heat transfer
medium circulates between the collector and the tank by thermal buoyancy,
eliminating the need for the pump and problems associated with maintenance
and securing the required electrical energy for its operation. The research aims
to analyze and evaluate the performance of a thermosyphon solar heating
system in Damascus. In order to achieve that, we adopted two methods. The
first is a modified form of the computational F-chart method that is suitable
for a thermosyphon solar heating system with variable flow, and this method
allows calculating the optimal area of the flat solar collectors for a specific hot
water load. The second method is simulating the system in TRNSYS
environment, which allows studying the thermal performance of system at
hourly climate changes throughout the year. Results showed that the optimal
area for the solar collectors securing a domestic hot water load of (300 L/day)
with a temperature of 60 °C is (4 m?). The thermosyphon solar system can
secure about (50-98%) of the required domestic heating load in Damascus
according to the month studied, the annual solar fraction averaged (80%) and
the thermal efficiency of the solar collector is about 50%. The results also
showed that the thermosyphon system ensures the stability of temperatures in
thermal storage tank for a long period of time, which increases the efficiency
of system. We also made a comparison of the results of computational method
with the results of simulation, and the percentage of error in the solar fraction
was within acceptable limits for all months throughout the year.

Key words: Solar water heating, Thermosyphon system, Simulation,
F-chart, TRNSYS, Solar fraction.
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g.n.unﬂ\ em‘ slslaa CJII\.: (1) Jeaadl

Month [GJQ/rlﬁggth] [GJ?rilé)r(wth] f(TRNSYS) (MJ/(I\D/Iuonth) n
Jan 1.68 0.73 0.57 999 44.52%
Feb 157 0.69 0.56 1055.6 45.98%
Mar 171 0.37 0.78 13888 47.46%
Apr 158 0.31 0.8 1305 47.70%
May 152 0.21 0.86 1376.4 48.26%
Jun 136 0.11 0.92 1365 48.61%
Jul 133 0.06 0.96 14756 29.58%
Aug 131 0.03 0.98 15438 49.80%
Sep 129 0.04 0.97 1524 49.22%
Oct 141 0.12 0.92 1478.7 49.07%
Nov 147 0.24 0.83 1296 47.16%
Dec 164 0.84 0.49 846.3 42.66%

Llad) ) (Al ) 5akad) s Ay (Th) Jisi Cus
& SN Ahall dakl) Blha das (T 5 ghal)
el e s sa ) L) L) L ol
@ Lkt e aay il QUail) & ghall o Layg
BN Akl A GsS  sag e 2 Gl (addiall
Dbl die g Las (6 JSal (e ey W) Ljha auaie
Alls iSan dia) 578 JslY Ghal) & Bhall cilays
Cpeny dpdilly il Lclia Bla Gilayy e Jywanl)

- plaill el

o oSa B e 8 QL) (1) Jsaad) (pe ey
Ly (3died Ade A sl Dyl il Jas 5
AL 45 «(Jan-Dec-Feb) ¢ il jeal b Ly % 50
Oe Bl 98 N 78 s cpuals pllaill s o je Y
Jalra IS LSy L el (ven aglhaall oa sl Jas
s LU s Lusall d8UAIN cvaii ¢ ST drna i) ddasl
5ol Waly . Aslail) ZaUal) jaliae aa dda g Lginls

(A8l 50 0 agany cilSE _csadd) I8 4 ))al)
ol 8 (Thermal stratification) (sl auaill .34,
Al & (ohall Galill s sl (6) JS Y
) OIS e e ol ded Jlae o ugpaal) laill
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Blslaally dusluad) 4 lally il (F) dasioadly (F) dopgd) dpsadd) dudadil) Jalas (2) gl

Month f (F-chart) f (TRNSYS) Af (F-chart)-TRNSYYS))
Jan 0.67 0.57 14.92%
Feb 0.75 0.56 25.33%
Mar 0.85 0.78 8.00%
Apr 0.85 0.8 5.88%
May 0.89 0.86 3.37%
Jun 0.94 0.92 2.12%
Jul 0.97 0.96 1.00%
Aug 1.00 0.98 2.00%
Sep 1.00 0.97 3.00%
Oct 0.93 0.92 1.07%
Nov 0.81 0.83 -2.47%
Dec 0.59 0.49 16.94%

F (F-chart) F (TRNSYS) AF((F-chart)-TRNSYS)
0.84 0.79 5.9%
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PO ES
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