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Temporary Buildings in Winter in High and Cold Regions: A Case Study of Golmud, Qinghai Province

[ Abstract]  The temporary building has a wide application prospect in high and cold area because of its detachable, movable
and convenient transportation and assembly. However, the poor thermal insulation capacity of temporary buildings leads to a
significant increase in building heating energy consumption, coupled with short life cycle of temporary buildings. Therefore, in the
choice of heating scheme should pay more attention to the combination of economy and technology. In this paper, the annual cold
and heat loads of a temporary building in Golmud area of Qinghai province are simulated by DeST software. The simulation results
show that the annual cumulative heat load of the building in Golmud is 60287.58 kWh, and the annual cumulative cooling load is
134052.39 kWh. The cooling load in Golmud is about 2.2 times of the heat load, most of the cooling load is caused by kitchen
cooking and greenhouses. Local cool summer, natural ventilation can improve indoor thermal comfort without air conditioning, so
we only consider heating in winter. When analyzing the heating scheme of the temporary building, three heating schemes of split
type heating, diesel heating machine and boiler room radiator are selected. The initial investment cost and annual operation cost of

the heating scheme of diesel heater are the lowest, which are 25,000 yuan and 140,800 yuan respectively. Combined with the
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technical and economic analysis, the diesel heater is the optimal heating scheme for the temporary building.
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Table 1 Design parameters for different rooms
- j—— j—— B NE HWDR RRIE ﬁ%ﬂ?@i&fﬁ+iﬁlf¥2
N (W) (W) )

1-N-28 AR FERTT 20 90 0
1-N-27 AR FERTT 20 90 0
1-N-26 17 ERITT 20 10 0
1-N-25 17 AERITT 20 10 0
1-N-24 & iR FERTT 20 90 0
1-N-17 17 ERITT 20 10 0
1-N-16 AR FERTT 20 90 0
1-N-15 AR FERTT 20 90 0
1-N-8 T AERITT 20 10 0
1-2-5 30 NEMRTESE (55D N 30 30 12.7
1-2-4 30 NEMRTESE (55D BeARTE & 30 30 12.7
1-2-3 30 NEMRTESE (55D N 30 30 12.7
1-2-2 30 NEMRTESE (55D N 30 30 12.7
1-2-1 30 NEMRTESE (55D N 30 30 12.7
1-7-5 30 NEMRTESE (55D N 30 30 12.7
1-7-4 32 NEMRTESE (4O BeARTE & 32 30 12.7
1-7-3 30 NEMRTESE (55D BeARTE & 30 30 12.7 .
1-7-2 30 NEMRTESE (55D N 30 30 12.7
1-7-1 32 NEMTESE (4O BARTE & 32 30 12.7
1-N-22 it B 5 30 0
1-N-19 it = B 5 30 0
1-N-18 it B 5 30 0
1-N-11 it B 5 30 0
1-N-10 it = B 5 30 0
1-N-5 it B 5 30 0
1-N-4 it = B 5 30 0
1-9-2 E%=E E&%= 5 20 300
1-9-1 &%= E&= 5 20 300
1-N-21 IR E 7t 10 20 30
1-N-20 IR E i = 10 20 30
1-N-3 IR E 7t 10 20 30
1-8-4 FA ]/ [ T-HB1E & 2 30 12.7
1-8-3 FA ]/ [ T-HB1E & 2 30 12.7
1-8-2 FA ]/ [ T-HB1E & 2 30 12.7
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Table 1 Design parameters for different rooms

BRBKAS  WUE  WENE  RABOIHRE

ZAEIE R ZACIEA S A IREILi )
ON) (W) (W) )

1-8-1 FA )N [ T-HB1E & 2 30 12.7

1-6-3 BE VeT1a] 10 20 0

1-6-2 Jou e BeT1a] 10 20 0

1-6-1 e E VeT1a] 10 20 0

1-5-5 e E BeT1a) 10 20 0

1-5-4 BE BeT1a] 10 20 0

1-5-3 Jou e VeT1a] 10 20 0

1-5-2 Jou e BeT1a] 10 20 0

1-5-1 e E BeT1a] 10 20 0

1-1-5 e E BeT1a] 10 20 0

1-1-4 BE BeT1a] 10 20 0

1-1-3 Jou e BeT1a] 10 20 0

1-1-2 Joui Fe VeFI) 10 20 0 26
1-1-1 W= BeT1a] 10 20 0
1-N-14 RIt RIt 0 0 0
1-N-13 RIt RIt 0 0 0
1-N-12 fiti7Ka] W (A 2 0 0

1-N-6 Pl ) W (A 2 0 5000

1-N-7 JEIRE HIRE 5 20 0

1-4-1 B A 300 90 6000

1-3-2 TENE s 50 60 300

1-N-2 FHOGA B 50 200 300

1-N-1 FHOGA B 50 200 300

1-3-1 SWE LWE 30 60 300

1-10-3 Fa/RIEE & 5 50 10000

1-10-2 53 & 5 20 10000

1-10-1 53 & 5 50 10000

e I R SRR 254 S JOBE N AL TP TE € SRR IR AR BEDRI, 3R 2 iz @ HL I 45
DX PRl 9 2 b A TR REBRAEL AT BORE A BT fE B S EB0EE DL
x2 BEIrEWSHE

Table 2 Design parameters of buildings envelop

F A 2 Fay 3 i SHEH (WmK)
g 0.5mm FEEEAR+100mm AN JEHR+0. 5Smm FEEAR 0.392
il M PETS: 6+12+6mm TSP 2.610
BT 0.5mm B FEAR+200mm JIE L2 i BE+0.5mm FEEEAR 0.170
FEOEHNZT: 6mm B2 BE 1316

AR 2mmPVC HAR+19mm 7K V8 £ 4ERR +300mm 3 78 22 3 540, 5mm HEEERR 0.115
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Table 3 Equipment power settings of canteen and kitchen
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Fig.2 Hourly dry-bulb temperature of Golmud
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Fig.3 Annual dry-bulb temperature distribution in
Golmud
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Fig.4 Hourly cooling and heating loads of the temporary
building
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Table 4 Technical comparisons of the three heating schemes
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Table 7 Parameters of the diesel heater

Table 5 Summary of the number and units of air o P RE FE= =
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Table 6 Summary of the air heating devices

Dl s plaldcE AEDhR (W) KR — AL

i 4 2200 1
H=E 2 2200 1
e 4 2200 1
Ve % 1 2200 1
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Table 9 Costs of the three heating schemes
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