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Abstract; This paper presented a rapid determination method, which was based on the variation of
LED lamp transient temperature field and the third boundary condition. It used the surface tempera-
ture measured values of LED lamp to calculate its surface convective thermal transfer coefficient.
Based on balance theory of convective heat, we designed test equipment that can work under a higher
intensity of thermal transfer conditions of the surface. Experimental results show that the test method is
simple and practical, the time is short ( ~30 min), and the accuracy is high ( <0.2% ) and relia-

ble. It can be used for projects that related to surface thermal convection coefficient measurements.
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Fig.1 Schematic diagram of single flat wall heat conduction

in the third boundary condition
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Fig.2 The experimental equipment

3.2 EIEiEIt

FEUGRIAHT , Sok AR 528 LED AT AR A
S B pEEAR T, WK R BT, IS JE XL LA
Tpexd i A B &l LED ST 76 SR IRE N ¢, |
RN U e T8 R EON b, 09 PGP A 550 T e
TAE.

il IR AT I LED B ™4 1 —
e FINGE TR, LED KT RG0S A T 34 75 )™ 4% B 44
AU A TR/ IN AR AR D 30T 5 A LA A T % XL
HLIA G R AT AL PR3

LED T 2% 1fi ) 8 B R0 i B b #R L f 28

TR 2R e AT e, SR KA
TREFES DR 4 ~6 IFBHRAM, AT
GV it RV ) L, AR P ) ¥4 ity 17 >4 L 42
FE ST, DORE DU AR 9 SR B 5 AR
FELt, (¢) =t ]R85 (2) =, ), AT A 1 03K
R4,

ARSI SR AL B B R B T R A
AR RS B B R R, HL AT 7 [ — e 2k
FT2UCRHAE, [ AL AR R 4R Ab
P ] A RO A A R R
HAF ISR, KK T TAERCE,

3.3 kAR
3.3.1 WX B8] 64 A

LED &7 |- F 3RTH IR EE 2 Bi \Q ¢ 1Y pR%K,
HAEARI TR 25 R A — e YE N, AR
Bi {H 1) 0 i 401 4% TR A b il 42 3 B FLAS2E X
LI, B, SEEGEIE LA A BERE B
el 0T [R] 3 Bl Ak F X — Xk P, B Fo = Qe i
Ml & HA R m aaeR "0 AR (1),
(2) .(7) .(8) W] 7%

0.05 < Fo = FL AL o (9)

& cpd’
Hr ) AL A ¢ IEE p W dE
5, DR R ¢ BT R EAL B AT
3.3.2 MR B 69 o

mﬁiﬁw]mxﬁm=0%@%;@@#

ke 28 SO TR B, v I RBLIY XGE v, Hyid
IR R EL,6 S LED AT Y JEERE ) | ik 1 5 XLkt
v YR/, AT LASE BE%E LED 4T 36 180 09 %) Vi e 4 2
BT 5 W/ (m? - K) AR e 35
SR 100 W/ (m® - K) 247, (R EE 8
FHIFI 25 1T, 2 DX 30 5 04 22 2300 I3t 91 T ]
PIRRINTE . 24 RGH 1k 3) fe R R & L
2 em B, MDA R ET I E] 20 W/ (m® -
K) DAL B 2 — S ik 5 R R & HObh ek i 22 1
X B A R B T A e A T

4 WX FE B IE R0 B E AT

4.1 HEHWH

A e R 7B AR R A
T B 32 s o R LED AT B 2% 18 6 e B &R
AT TE BRI SE ST 5 min, 55 20 s



56

AN, A2 LED AT D IR A SR B SR 5 631

PEAT— IR AT B 5 | 36 15 A
SRR 6 U, EDHCPE

B LED AT W38 L A5 53 IR 78 3% 18 90 4 1L 2
1, =20 C, SEIMEE A AR AR R AP 3 B,

40

300 s,35.5 C
35 p—
30 //'znn 325%C

T/C

25 /

g //

10 [ D
= —

1
0 50

S W

1 1 1 | |
100 150 200 250 300 350
t/s

B3 Kt i AR AR s

Fig.3 Coordinate scatter plot of the measured data
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Table 1 ~ Specimen parameters and test results
Coefficient of thermal Surface convection heat
Size of test/ Density/ o Specific heat/ o
s (k =N conductivity/ (K - ket - K1) transfer coefficient/
m‘ *m - . .
§ (W-m™'-K™") f (W-m™?-K™")
LED lamp encapsulation floor
1 600 180 0.86 5.37
0.23 x0. 14 x0. 01
Floor slab
2 280 .5 0.82 88.4
0.16 x0. 10 x0. 02
Plasterboard
1150 0.5 0.88 81.6

0.18 x0. 12 x0. 03
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