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In this work, a wickless heat pipe flat-plate solar collector with a cross-flow heat exchanger was investigated theoretically and experimentally under the meteorological conditions of Cairo, Egypt. The author's earlier simulation program of wickless heat pipe flat-plate solar water heaters was modified to be valid for the present type of wickless heat pipe solar collector by including the solution of the dimensionless governing equations of the present analysis.  For verifying the modified simulation program, a wickless heat pipe flat-plate solar collector with a cross-flow heat exchanger was designed, constructed, and tested at different meteorological conditions and operating parameters. These parameters include different cooling water mass flow rates and different inlet cooling water temperatures. The comparison between the experimental results and their corresponding simulated ones showed considerable agreement. Under different climate conditions, the experimental and theoretical results showed that the optimal mass flow rate is very close to the ASHRAE standard mass flow rate for testing conventional flat-plate solar collectors. Also, the experimental and theoretical results indicated that the number of the thermosyphon tubes has a significant effect on the collector efficiency.
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