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A method of stabilizing temperatures in artificial environment

experiment chamber in winter conditions

Wang Xiliang ., Zhang Ling, Luo Yongqgiang, Xie Lei, Wu Jing ., Xu Xiu, Lyu Xiaohui
(School of Civil Engineering, Hunan University, Changsha 410082, P. R. China)

Abstract: The temperature control precision demand in artificial environment experiment chamber was lower
than the demand in technical environment. If the heating mode of split air conditioner was adopted to
control temperatures in chamber in winter conditions, the fluctuation scale of the temperatures in the
chamber was too large, which affected the accuracy of data recording. A new method was proposed to
stabilize temperatures in artificial environment experiment chamber in winter conditions combing cooling
mode of the split air conditioner with an electric heater. In the background experiment, the new method
and the control method of heating mode of traditional air conditioning were compared and the results
showed that the new method could greatly improve the temperatures stability in the artificial environment
experiment chamber. A series of additional experiments were implemented to further study the relationship
between the temperature setting of air conditioner in cooling mode and the power of heater. The

experimental results showed that there was a matching relation among the cooling capacity of air
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conditioner Q, , heating load of the testing room Q,, power of electric heater Q,, and the power of other

equipment in the testing room Q,. The air temperature fluctuation in artificial environment experiment

chamber was more stable and smaller, when the absolute value of Q, +Q, —Q; — Q, was lower under the

same setting temperature of air conditioner in cooling mode.
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Table 1 The order of temperature measuring points
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Fig. 2 Arrangement of temperature measuring points
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Table 2 The heat transfer coefficient and

area of each building envelope
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Table 3 The working modes of different tests

and the maximum room heat load

TAE = e RIREESR BmAMRA i
A X |E/C ThE/W EE/C faf /W
SE A RV 18 800 9 681.5
LB L 18 1 200 11 530
S Co R 18 1 600 11 530
S D A 18 0 11 530
S E il 16 800 12 302.9
S F % 16 1200 12 302.9

S G B 16 1 600 10 454. 4

2 BE=XR

Ay RITE 2016-03-15 Fl 2016-03-16 #4752 5, 3%
PR KA AR, 2 AN IR BE 40 0l o 11 ~15 C Al
11~16 ‘C iR | 2 = 9:35 R H FL = 8:00,
51 ORR B AT B 2 RRAME R T
P AT S8 D, JE 400 S AXE s 8] [E] B 2 5 min,
PR T e, SO == 8 R T A PR SRR D A PR RO
FRIVZRS TR S5k AR AR A R AT R 43 T

L3 Sy 2 il il V2 TR 5 F BB IE: s 1 5 3R] ] A 7 e
SIR AT E MR R AR A, =N R
A A5 b AT e IO AN S AR = S ]
JE . B3 AT, 2 A Sk ] A s R R
18 'C i BE Y J KRB 5 e /IME AR 22 10 °C L ik 3l i 2
BRI R WA E., NTZLTLUES. b
bl TR A N DN T ST R S ) =
K ] IME 36 ) B 8 2 R BE R R, s A0 A
T L 5 Bl 5 PN 2 50T B AN BT R IR 2 B0 N A IR 22
RN A i ) A AN T R D A SO R AR
M TP . Y s U Dy v R R
18 CHEGThE R 1200 W HLIUIE g7 B, % P 25 <l
B B KA S B /MEA2E K 5 C Ll SR B e
25 R T A% s (3K B B L 25 R T B v I
T R P AL SR AN U (RN 25 A DG DA . o TR B 4
LA T H IR RE ENE IR W & FRRGEF]
BEE AW 25 A B H T g TAE, Wb R G 38 TAE .

32

30
28
26 * . PO . &
L | . .
UL e o« T oo
A 22 [ s l*st 1
. b . 4

g 20 [, )3 Ly -‘-'-:;‘a;".. . ...-.- ..--'-...- ) .\.,, = 5 - - .;.- 4
45 e T -*.h- ) .=._.-_..-...-..-_.r -
13 XA T P A GEK

16 | W wer it
14

1200 1430 17:00 1930 22:00 00:30 03:00 05:30 08:00
i %
¥ —— LRB—— KD
B3 IBWBMEIBDRGTENAZTSEEZNTUNE

Fig. 3 The hourly variation of the experiment chamber air

in temperature in experiment B and experiment D
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Fig. 4 The hourly variation of the roof temperature

in experiment B and experiment D
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Fig. 5 The hourly variation of the east wall temperature

in experiment B and experiment D
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Fig. 6 The hourly variation of the air conditioning air

return temperature in experiment B and experiment D
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Fig. 7 The hourly variation of the air conditioning outlet

temperature in experiment D and experiment B
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Table 4 The difference values between the maximum
and minimum of different measuring points in

experimental B and experimental D
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Fig. 8 The hourly variation of the experiment chamber

air temperature in experiment A,B and C
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Fig. 9 The hourly variation of the experiment chamber

air temperature in experiment E,F and G
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Table 5 Various load and the corresponding indoor air temperature difference values of

between the maximum and minimum in different experimental working modes
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