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Test and analysis of the thermal performance of combined elevated kang
and radiator heating system in northern rural areas

JIN Xin, TAN Yufei, YU Kecheng

(School of Architecture, Harbin Institute of Technology, Harbin 150090, China)

Abstract; To solve the problems of traditional grounded kang, such as uneven temperature of kang-surface, low
thermal efficiency, large exhaust heat loss, excessive indoor pollutant concentration, etc. this research puts forward
a new combination of elevated kang and radiator heating system. A traditional grounded kang and the new heating
system were built respectively in two same southern rooms of a new farm house in Yushu County, Jilin Province, to
test the temperature of kang-surface, exhaust temperature, indoor temperature, and indoor pollutant concentration
for the quantitative analysis of thermal performance of this new system. Under the same fuel consumption, the
temperature standard deviation of the kang surface of the novel kang was 4.8 “C lower than that of the traditional
ones while the temperature at the head-side was 9.4 °C lower. The efficiency of the heating system was 21.26%
higher than that of the traditional grounded kang based on counter-balance calculation, and the indoor average
temperature increased by 5.7 °C. In addition, the CO concentration indoors decreased to the standard range. When
getting the same indoor temperature, the new heating system can save 1 972. 2 kg straw, which can reduce
2 603.3 kg emission of CO, and 1.0 kg emission of SO, per year. The test results show that the new system can not
only solve the problems of traditional grounded kang but also improve the indoor environment significantly and has
significant effect on energy saving and emission reduction. Thus, the popularization and application of this new
combined operation system can reduce the heating energy consumption considerably and improve the living
environment of residences in northern rural areas.
Keywords: combined elevated kang and radiator heating system; rural residences in northern Chinaj; traditional
grounded kang;heat transfer enhancement ;thermal test and analysis
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Internal construction of the elevated kang
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Fig.2 External construction of the elevated kang
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Fig.3 Combined elevated kang and radiator heating system
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Fig.4 Pictures of rural residence, elevated kang, and tranditional grounded kang
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Tab.1 Materials and physical parameters of kang
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Fig.5 Temperature measuring point arrangement of the kang
surface
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Fig.6  Indoors thermal environment measuring point arrangement
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Tab.2 List of testing and monitoring devices
W ks Bow WEXTR WS BRI i JE/min
TRNEEE A SR IL R BES-02 1 L ~30 C ~50 C <0.5°C =W 10
T 03000 08 7k A A T-type 6 TR -250 C ~300 C +0.1 C i) —
y - - ~40°C ~100 C , <0.3C ‘
B8 23 R AR A DAY BES-G 1 R IR EWN 10
0~ +20 mV <0.02 mV
KR 0 L A K type 1 L -250 °C ~300 C +0.1 C Hem o —
- ~100 C
K53 B A e 38 B SR 24X K type 1 R . +0.5 C =N 10
1200 C
R R ZRN-100 1 PR B 0.01 ~ 32 m/s — HE A KA —
CO KX GT-1000-CO 2 CO MR 0 ~1 000 mg/m* £0.1x107° =N 10
4= A SRR HS23-YQ3000 1 CO SRR EL 0 ~5 000 mg/m? £0.2x107%  HeO 10
60 [ 607
p W O e /TS
o 40F o 40 M
% 30 [ i 30
Eoor oo
—— BGEEHLL i —— (55T
107 - BREER 10 — BHETEX
080 120 160 200 240 080 120 160 200 240
fiif [8] /min i} 8] /min
(a) 0300 251 B 0 A5 29 B
50 501
40 W 40+
& 30 F 30 e TRy
’%( 20 - % 20 -
10 —— 55T 1ok —— (EGE T AT
-~ BRLBEX — BRTEX
080 120 160 200 240 0730 120 160 200 240
Fif 8] /min it ] /min
(b) HUHI A3 B I AR
401 401
30 M 01
g r g M
= 20 = 20
= |
101 —— (EG T HN 101 —— {EG T H
" BHREES T BHREES
0780 120 160 200 240 080 120 160 200 240
Fif [E] /min it ] /min
(c) HURBI A5 K p 675 B
7 FWARRERETL
Fig.7 Temperature curves of two kangs
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Fig. 8 Different parts’ temperature and average temperature of two kangs
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Fig.9 Outlet temperature of flue gas of two kangs
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Fig. 10 Indoor temperature changes of two rooms
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Tab.5 Annual fuel consumption of two heating systems
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