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Thermal Effect and Influencing FactorsAnalysis of 7075 Aluminum
Alloy Platesin Natural Solar Radiation
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ABSTRACT: The work aims to study the thermal effect of typical metal materials in the natural solar radiation environment
and analyze the influence rules of different factors such as the properties of test pieces and environmental parameters. The in-
fluence of coating color, roughness, etc. on solar radiation thermal effect of 7075 aluminum alloy materials was analyzed by de-
signing the test plan of solar radiation heat effect in natural environment, a steady temperature calculation algorithm under solar
radiation environment was established. The field irradiance and temperature measurement data of 10 groups of test pieces within
20 days before and after September were obtained. Based on the data, the influence rules of coating color, roughness, etc. on
thermal effect of materials were revealed. In addition, the error of the simplified algorithm and test data established in this paper
was less than 5%, which had the advantages of high accuracy and simple form, could be used to predict the thermal effect of

typical materials under a given irradiation intensity. For a specific test piece, irradiance and wind speed are the main factors af-
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fecting its thermal effect. When the radiation intensity changes in a high range, the temperature rise of the test piece is basically

proportional to the irradiance. With the increase of wind speed in the natural environment, the temperature drop of the test piece

decreases.

KEY WORDS: solar radiation; thermal effect; engineering algorithms; coating colors; roughness; irradiance; wind speed

R F 68 B A B B 0 T B N A —
T LRI, T R A PH R 6 7 i e AR Y BN
el ni =t XHF RS, KBRS R
b 2 2 P B , — BAE A SR IREE AN TR
PR SZB0 = A8 R R R i T e =00 B &0
AEE L R TR IS R, RIRRER S
IR I 5 i A oy P 0 ) 2 TR B B A P A A
RIS PN T, GIB 150.7A—2009 42 128 45 52 06
EIHFIRE R LS KR SHAR ) P4
THARMRE Y . ZEFLL L h AR, 2R T4
A B[] 5 B PRI R EE A e BERE S SRy 1 g b i e
AU CRARIR”, bR S R X AR DL R A e R
FTVREE , LIAS 2H R A AN, PRUESE 56 2 R 58 A H
SRIRBE HAT S50 . L, 78 P SR AR 00 1 50 56 2= K
PHAR SR I0 T, B S 434 FHL M 78 20 s RHE A1 oK
PHER S PR3 T R R [, A S 5256 28 IR B A8 50t
Hr By JE A0

BT R PHEE FHRE0 7%, B NS FE E 2L
FV L 2 Ty X PH A S 2045 200 40 A TR T AH
KeAF5E o #EIRESJTTE , Abu Talib 2V T 4 Fhifa,
(21, B A, K) WEESEIREH:, BT A%
K PHAR S5 BRBE X & sh AL A 25 44 A AR o R 15
LR 4366 B T E T 4045 A8 5 F I R G K PH 4%
SRS ZR B, FE T S SR A B T AR X 5 R TR
JE 7 R B N B B K R R AR A, SR AR
I TF R R AN TR A R ) SRR85O B 5 SR, AT
T AN [ B €6 RORE R R o TR AR ) 2R A AR O T
TG B A T K B S R R, ARECT
LRUTIR A BRI A0 A o 7 B AU AR T IR S5
2 1 11 JC AR 38 T8 PR ARCFE 4 22 K PH AR B T 19 22 1R
JE A o IR SR A B T S ) il 2 A A A BH 4
AN o I T A S e A TR gk D
REIRBE S A T RS A, A5 40 T A A TR - L T
TS AR 7 1] M PR e IR 25 I B IR 25 40 A th £k fEf
5 1T, 18 R I A i R LAY T ALY R
IR BE S, 430 T KBRS X 45 A IR TR0 o 1
BT L@ CFD B d a7 7 2% 18 K PR AR 5 kAL
A S 9 S 0 FASERY | o o 2 O 3 S O 2 A
FLA BT R T IRALEAE o BH 5 59 % $A T 38 1 1 52
M A5 o fk e 2 AUV <7 7 0 A ol T 18 A AR AR
B, WFFE T AR 97 3 07 20 00 R i, 2R 2
T A R T 1 % T e R AR R VR R AR
SREAT T 920, IEIETF ICEM CFD 84, #tar 7%

TR A TR, WFSERI, KBRS R4
BRI AT 5l TR AR FLUENT
HORBHIMZAE AL, JfHF &K UDF R2)%, #7T Qs
PR G R AU AL B B RS T KA R B
L o A0 AR 05 B AN 45 G 1 T vk, %
AN UR BOREHEAT T T, WESE T A T
TR AR A B RIS [ L bk 3 T Wi A 2
KRB LR afe X RE BRI o 0 REEL |
B BRERE . RINAE, SCHR[21-2515 TAe IR T i
TRUED BT, BT, KRZSCEERE s B
AT, xR A A O BH AR S RS I ST A B
RSB XE USRI, A3 4 K BH i SR 3t

ASCVTIER G & SR AR TE N &, W3 T A
SRINEE T KPR L Mk 7 56, B A Rl O
J2 B ARG 1, AR SR Bl T o S E
KIHEEGHAR BT RS % o, ARSCES T —Fh
K PR S ER 8 T RS AR A AL 3, b T e
JEE XU A5 R 20T < e W T S P 5

1 KPE4EEHAI T RiE

B X iR de & 45 I 7075 855 4, AU
T AR KRR R, 0 TiRZE
FEHDHURS B HR T, b, 88kt 10 14
300 mmx300 mmx2 mm W &M R, 2 R ER
M, RMARE, HANHIE LN REREE ., AR,
KRB, L. HIE . EIE . S8 BB L DEERR
IR 2 EHLRE 2 R 25 pm, HEAY 9 MREG 11N
6.3 um. #f 10 HEJEHR 1—10 M HB 95, B
SrulhE . BB o CHLREEE 25). %60 AL 40, &,
K. Tt CHBERE 6.3). i, B =XK1 s,

AR Y Hh s A PG 22 il B IXC, 3 s [R) ol 2021
8 H 21 H—9 A 10 H R 3k 5 i 2 B,

8
9-2

B e 77 5
Fig.1 Layout of test pieces




208 ol

WL, S 7075 G AR A AR AT B AR S PR RS [N R S A - 157 -

A S B ACE AR AW AR, DU R TR
Horp, I S35 G AUCE T L, 785 ZRSR I E
PR IBREA 930 3T SRR G 1 1 I R A 5
Wi o MEAh, PREBIRA R IR T, RSB
OB 3P S A5, G Tk B2 e e X el 0
KR 2 o MARMELURE R E AEAR AR b, R i
BRI [ E o AR R R O AR R PR A, g
SR g T — 2. Sy TR E AR B R R
MRIEZESE, 18 9 S M bR O AR A B — A i 1
(XFRLIE 1 AR5 9-2), 75 JH i B i et Il
PRIF R IR B L R PRI IR o Sl R A A 30 s
RO, BT R LA I S R H AR T
A IR RIS IR R, LA RO TR o iR B TR
i 3 R

L
[itseb12e _—

ﬁﬁg& \
WA —— ' q:f Sehe

FRrEARE ARG,

I

K2 G Jm M A AR PRI R BH 4 ol 58
Fig.2 Test scheme for thermal effect of metal plates in natural
solar radiation condition

K3 s
Fig.3 Photo of test field

2 HEREHSMH

21 EREVNEER

AR AP, WA R e KR R U ] 4
fin. H, SIREEMRAILR MRS K. 54
R 06:00—19:00 Bsf ) Bt P (4 8 B8 RE oA FLER AN AT S
FIR o AR5 R, K43 B [ 4 BE R A2 B = R 152
i, HERIBINE . 8 H 27 H—9 A 7 HI RS IEN
B A HAE, I A5 ) B KA TR T BLAE 12 0530 43T
FEATR I 220 T A X5 R 0 A7 o

22 ERWEBESTHMNELER

LA 8 H 27 BN RAE BT 70 B, 438 10 M
AR A, ARl 6 s . A TE 12:00—
13:00 Wf(EIEE N IR WAL 10 I, )2

B8 T 1 FABONE Y S T o R B O RO
/N N AN AN SN vy AN = P 1 o0 P #. g
b R TR SRR, BORE R R R 2T
A CF R MR BT a8 9 A 7 HAKE Bl nT
CRERPNUET

1200 | .
: \
1000 | \/- .
w ./' \ —
800 | o
g
B oA
< 600
=
]&? 400 | U J
i L 4
200 | \

0

8/20 8/22 8/24 8/26 8/28 8/30 9/1 9/3 9/5 9/7 9/9 9/11
R TH]

Pl 4 a0 P A T B e R

Fig.4 Maximum irradiance per day during the test cycle

1200

1000

800

600

400

RIRBE/(W-m™)

200

0

A ]

5 06:00~19:00 Hf ] B A 5 2L K 14 2 A1 L
Fig.5 Irradiance distribution from 06:00 to 19:00 in
5 sunny days

1 000 100
900 90
800 80

~ 700 20

; 600 60 ©
500

300 40
200 30
100 ol 20

10

Q \] Q \]
K 4o} Q Yo} Q
& ¢S

O O N & O
\,,5’?3 \5-? \6?’ &9 9’?
A E]
Ble 8H 27 HiXE s H ity i 5 7 A i il
Fig.6 Temperature distribution of test pieces in
experimental data on Aug.27



+ 158 -

2023 4 6 H

£ 1 REH 12:00—13:00 B EERBRES T
Tab.1 Temperature distribution of test pieces from
12:00 to 13:00
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