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Fig. 1 Schematic diagram for test platform of solar heat
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Fig. 2 Layout diagram of hot box and it’s environment room
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Fig. 3 Layout of heat metering box and it’s environment room
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Fig. 4 Schematic diagram of circulating water temperature

control and measurement system
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Fig. 5 Principle diagram of water temperature controlling for

heat metering box
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Table 1  Calibration test results for radiation value of solar simulator
MR 1 2 3 4 5 6 7 8 9
TRTRE/W -m™ 653.3 652.2 650.2 649.5 648.9 651.0 650.4 651.5 650.7
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PO AT KWL R 2 B AUEDIFA 370 W
4 B0 KUBIL , 32 47 5 i R A A — E I JC T A G O 7
Az B S 50 B A B B A AT KL & R A

AP e v B A E R RO ML A R . bR
SEJTEANR < T A Ve AR GO HE AR IR E
25 C, IR AR IR N 25 °C, AR AN
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Table 2 Calibration test results for fan calorific value of fan coil
S5 #°C £ °C £/ °C 1/°C 11 °C 1/C #/°C 1/°C G/m*-h’!
1 25.12 24.85 24.38 25.21 24.92 24.45 24.51 25.03 0.400
2 25.20 24.8 24.26 25.15 24.90 24.44 24.65 25.16 0.399
3 25.15 24.95 24.37 25.11 25.00 24.46 24.61 25.11 0.399
4 25.16 24.92 24.50 25.10 25.04 24.46 24.43 25.01 0.400
5 25.18 24.93 24.79 25.08 25.06 24.4 24.66 25.12 0.400
6 25.20 24.96 24.80 25.05 25.00 24.49 24.67 25.21 0.400
7 25.20 25.05 24.62 25.07 25.04 24.50 24.75 25.22 0.401
8 25.15 24.95 24.64 25.05 25.06 24.52 24.30 24.86 0.400
9 24.95 24.92 24.65 25.08 24.98 24.47 24.61 25.08 0.400
10 25.10 24.85 24.88 25.06 24.85 24.48 24.65 25.20 0.400
11 25.13 24.86 24.73 25.06 24.89 24.51 24.49 25.09 0.400
12 25.10 2476 24.62 25.06 24.89 24.42 24.54 25.10 0.401
A 25.10 24.90 24.69 25.063 24.95 24.48 24.56 25.09 0.400
ARAE (D) AT A 2 KALUR Pt HR A AR A 7 B T AR 3]
Qu=0,+ 0+t Qe 0,,=23580+1.16+0.19+0.35=237.5W
=G-Cpt. _ti)+2j:'Ajl.(tilu —1,)+ () 23 MITERPERRREM N GIERT R

A
kgliis<.Agluss.(tjl - trx) + T.A.qk.(tkn - tkw)

o IRPFHESEF : A, ——FIFREL,0.022 W/mK;
d—EJE 0.1 m; A—3315 m’, THERE 4,
e, —FMEE,0022 W/(m-K); d — &
JE,02 m; A ——52.640 w’; k,, — B LR

2,28 W/(m*+K); A——2.250 m’,

M,FRTE

P A S 00 A AR [R) A9 S5 36 25 T R AT, Bm i A
A3RH S mm PR3 15 B B 2 A B R A2 R
0.5 Ay 23 BE 3, B HE SR I Y8 FE 55 mm SR & A A
% 165 11 38 BH 22 000 A4l SRR [ 10 J3EA 700 5 , B B 1Y
JE2E MR 2E SR L3R 35 88 g b v a1 1) 288 FH R 2K
WHESCERL 11 Ji#EA T8, 43512 0.85.0.49,



752 XK [H

s 404

Ay,
£

o>
[Ny

K3 WEHAFSHMRAESH

Table 3 Optical and thermal parameters of the glass
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Table 4  Calibration environment setting for heat transfer

coefficient M, and M,

T S t/°C t/°C 1/°C I/W-m™
P2 30 25 30 650
2S5 30 25 16 650

BRI AR 0 SR AR SR R A 6
YR 9P 2 (LR AT 1153, 2 o g 1 ) s e
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Table 5 Calibration environment setting for heat transfer coefficient M, and M,

8 1 2 3 4 5 6 HfE
BEORER ORE OXWER OBZE OWER )z MR ORE OWE ORE O WWE BE R
¢°C  25.12 2511 2508 25.07 2506 25.02 2502 2500 2503 2498 2505 2496 2506 25.02
4/°C 2250 2245  22.63 2253 22.63 2253 2270 2222 2262 2223 2277 2221 22,63 23.36
4/°C 3046 16.86 3047 16.77 3048 16.88 3046 16.86 30.49 16.81 3045 16.85 3047 16.80
t/C 2994 2994 2996 2996 2993 2993 2997 2997 30.13 30.13 30.11 30.11 30.00 30.00
n/C 2294 2424 2301 2431 23.04 2424 23.05 2425 23.03 2428 23.09 2429 23.02 2426
u./°C 3970 37.40 39.84 37.54 3979 3749 39.79 3749 3990 37.60 3991 37.61 39.80 37.52
/°C 1555 2031 1559 2035 16.02 20.78 1596 20.72 15.76 20.52 15.77 20.53 15.77 20.50
i.°C 18.70 2230 18.72 2234 1874 2231 1871 2224 1874 2227 18.74 2227 18.72 22.29
G/m’-h™" 0409 0409 0399 0.399 0397 0.397 0.397 0.397 0402 0402 0.395 0.395 0.400 0.400
I'W-m? 649.98 649.98 650.49 650.79 650.45 650.75 650.39 650.85 650.5 650.86 650.5 650.75 650.38 650.66
A ISR TAIRRAR Q) RGPk bR E 520 (R AT S BE P R TR, K 1y,
filt FHSLARHT R AR M1=5.62 W/K; M2=0.51 WK, b, 2 YOHRAE 5 5 0 B AR A R A 3 T IR
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Fig. 7 Instrument board in testing
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jln

Qs
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Table 6 Comparison of calculated value and test

SHGC = (5)

solar

value of SHGC
WO F B i HhS B 2
6 HH+ 6 +
mm 4> mm 42+
HLs U2 T o
oAk S+ 6 mmiB 6 mm B,
a WLARAEIE  BALIE
A 0.734 0.637 0.451
HIUFENED 0.741 0.655 0.467
ZAH 0.007 0.018 0.016
2 H/% 0.95 2.83 3.55

SEEG IS FE 7 R 3 A 0 R AR K o)
UL 7.2 8,

F£7 5 mmE RN REEEE

Table 7 Tested original data of testing 5 mm clear glass

BH 1 2 3 4 5 6 BifE
4/°C 25.23 25.31 24.97 25.22 25.26 25.19 25.20
1l C 24.27 24.43 24.68 24.53 24.57 24.49 24.50
13/°C 25.93 25.92 25.89 25.87 25.85 25.86 25.89
1/°C 29.84 29.86 29.93 29.97 30.08 30.11 29.97
1/°C 26.24 26.32 26.34 26.38 26.36 26.49 26.36
1/°C 39.46 39.40 39.46 39.55 39.65 39.71 39.54
1/°C 22.18 22.44 22.56 2241 2243 2231 22.39
1.C 24.98 25.10 25.10 25.15 25.03 25.10 25.07
G/m*-h™! 0.409 0.399 0.397 0.397 0.402 0.390 0.399
I/'Wem™ 599.9 600.07 599.91 600.04 599.80 599.83 599.93
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Table 8 Tested original data of testing double glazing 1 and 2
2 3 4 5 ¥H
O R R e
PERS 1 BOW2 PO B2 BOWL BHUE2 BOW L OBOW2 B B2 OB B2 BOW1 B2
1/C 2547 2539 25.07 2497 25.05 25.13 2534 2538 25.14 25.10 2527 2531 2522 2521
£/ C 24.13 2425 2415 2423 2470 246 2459 2473 2437 2447 2457 2457 2442 2448
£3,/°C 26.01 26.07 2598 26.02 26.01 26.09 26.03 2593 2575 2557 2596 26.06 2596 2596
t/°C 20.88 29.98 29.88 30.00 30.09 30.23 30.13 30.27 30.16 30.00 30.09 30.07 30.04 30.09
1,/°C 26.24 26.08 26.32 2642 2634 2644 2638 2638 2636 2638 2649 26.63 2636 26.39
1./C 39.46 39.36 3940 39.36 3946 3948 39.55 39.71 39.65 39.73 39.71 39.81 39.54 39.58
/°C 22.19 21.89 22.03 21.73 22.16 21.86 2222 2192 2214 21.84 2221 2191 22.16 21.86
t.°C 2453 23773 2458 2378 2458 2378 2459 2379 2446 23.66 24.66 23.66 2457 23.73
G/m*-h" 0409 0400 0399 0.392 0397 039 0.397 0397 0402 0402 0390 0.395 0.399 0.397
I/'W-m™ 599.88 600.04 600.21 600.19 599.89 599.99 599.96 600.04 599.72 599.80 599.65 599.65 599.88 599.95
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EXPERIMENTAL RESEARCH ON SOLAR HEAT GAIN COEFFICIENT OF
SHADING WINDOW SYSTEM BASED ON ARTIFICIAL LIGHT

Tao Qiuhua'?, Li Zhengrong', LiLi', Zheng Jianwen', Chen Xin'
(1. College of Mechanical Engineering, Jimei University, Xiamen 361021, China;
2. College of Mechanical Engineering, Tongji University , Shanghai 200092, China)

Abstract: In order to measure the solar heat gain coefficient of shading window system accurately, a test platform for

determination of the solar heat gain coefficient was set up. Firstly, the construction of the platform was introduced, the

platform is mainly composed of solar simulator, environment rooms, hot box, specimen, heat metering box, circulating

water temperature control and measurement system, etc. The measurement of the net heat flow between two incubator

boxes is based on the principle of steady heat transfer. Thermal physical parameters, such as temperature, flow rate, the

intensity of solar radiation can be monitored by the platform real-timely, so these parameters can be automatically

detected, monitored and stored, so as to realize the intelligent control. Secondly, three vital calibration tests and test

method were discussed in detail. Finally, typical specimens were tested, and the test results were compared with the

calculated value of Windows 7.4, results show that the test data and calculated data has good consistency, and the test

platform has high reliability.

Keywords: solar heat gain coefficient; hot box; solar simulator; calorimetric measurement; steady state





