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Abstract: The installation of solar roofs is expected to alleviate the energy crisis caused by
urbanization and the destruction of urban thermal environment to a certain @ttenheat
transfer model of solar panels is introduced into the WRF 4tayiir urban canopy scheme, and
the effects of solar roofs in two installation forms (attached roof and scaffolding roof) on urban

thermal environment and energy consumption balance are simulated online, and a typical heat
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wave weather was selected. Theules show that :(1) Installation of the attached solar roof can
reduce 2m temperature by26C during the day, and the cooling effect is better than that of the
scaffolding roof, but the drop of temperature at night is small. The scaffolding roof cootstal

0.23 € during the day, and the effect of cooling at night is obvious. Compared with the ordinary
roof, the temperature is lowered by60.€C. (2) The solar roof can really cool down the city
during the day, but it will also weaken the turbulenodjbit the development of the daytime
boundary layer and reduce the height of the boundary layer. In the case of strong turbulence
development, the weakening effect of solar roofs is more obvious. (3) In addition to the impact of
solar roof on urban metemogy, the most important thing is its contribution to energy. From the
results, the power generated by solar panels can &@thiYoof the energy consumption of air

conditionersn commercial areas
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Table 1.Proportion of stations with‘temperatures above 30€ and 35€ in Jiangsu Province from July 21st
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Figure 2. Roof installation method
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Figure4.Distributionof simulated and observedwalue2aitemperature in Jiangsu Province on July 24th
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TablebsDeviation index of air temperature, relative humidity, and wind speed between urban andrsuburb
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y 3 M RH,(%) 0.88 1024 1455 13.67
WSgn{m/s) 071 0.95 0.7 0.80

To(€) 0.97 1.02 312 344

3 M RH,(%) 0.86 11.03 1416 12.90
WSgn{m/s) 0.69 0.97 0.67 0.80

To(T) 098 083 32 343

3 M RH,(%) 0.87 1056 1538 1275
WSgn{m/s) 090 049 0.72 0.90

To(€) 0.96 1.36 3.8 3.90

v RH{(%) 092 763 1361 13.21
WSjon{m/s) 0.64 1.12 068 0.77

12



3.2 2m

~ W - 06:0018:00 u . Y
A 5 &3 2m I T 3 M 3y At T Y
¥ a W3 ; 3V v 0.12-:0.3C~ v
0.21-0.60C A 0.10-0.29€C " s MbT, ~ Ne M ¥
1 A
36°N 36°N —
35°N 35°N
34°N 34°N
33°N 33°N
32°N azeN
31°N 31°N
36°N 36°N
l(-‘d) ‘ /ﬁf{l
35°N 35°N - /—f?"
J\\j\u\f\ v L\\h\
SEH 34N | ) \
u 7 h
/ 7\
33°N 33°N - 2 ?
N 1
5 )
32°N 32°N - é )
31°N 31°N - T D
T T T T T T T T T T T |'

5 201747421 -27 3 L L oT2m (©) vT a " ¢ Neznq
06:0018:00 Tt doq 19:00:05:00
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Figure7. Average latent heat flux diurnal variation characteristics of two types of photovoltaic roof
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Figure8. Waste heat from construction (a is waste heat discharge from each roof ,b.the difference between
photovoltaic roof and ordinary roof)
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Figure9. Vertical distribution of flow energy of roofs in Nanjing Station (a: normal roof, b: scaffoldiof) c:
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