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Development of LPG hot air heater for greenhouse heating
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Fig. 1. Overview of LPG air heater
Table 1. Details of the LPG air heater.

item specifications
gun type gas burner
bumer
161,000 kcal/hr
furnace and Capacity 18,000kca1/hr
heat furnace @700XL1740 X 2.5t
exchanger | heat exchanger @ 75x1.1440 X 1.5t, 2steps
LPG container 50kg X 6
type suction type
CO, dimension 160X W30 x H35
supplier sirocco fan
fan i
airflow rate 1200m’/hr
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Table 2. The performance of the prototype LPG air heater
item measured value remarks
calorific value(ka) 179,000 gas pressure = 230mAq
consumed gas 14.92 calorific value of LPG= 12,000 ld/kg
amount(ke/h) ’
flue gas COZ.
supplier
2 (%) 3 145
CO, (%) 1174 492 maximum gas amounts in industrial
exhaust 2 ) ) sites(Korea)
gas CO(ppm) 0 0 (exposed period for 8 hours)
CO : 50ppm
NO(ppm) 54 13 CO; : 5000ppm
NO : 25ppm
SO, (ppm) 7 8 NO, : 3ppm
excess air 116 SO, : Z2ppm
ratio ’ * to excess the maximum amount of
theoretical NO in 10a greenhouse . the CO2
combustion supplier shall be operated for 14
efficiency 904 hours without any interruption.
(%)
flue gas
temperature 253
()
warm air
temperature 80 89
()
thermal efficiency of 86
prototype(%6)
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Fig .2. The changes of CO:2 concentration and temperature in the greenhouse

of 8,350m'(300pyung, 1-2W) when hot air and CO2 were supplied fro
prototype LPG air heater.,
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Table 3. Economic analysis and comparison between the two air

heaters
item light oil air heater LPG air heater

capacity 180,000kcal/hr 180,000kcal/hr
purchase price 5000 12000

(thousand won)
durable year(yr) 5 10
total use hours/yr 659 506
depreciation 900,000 1,080,000
. repair cost 250,000 600,000

annual fixed -
cost (won/yr) interest 137,500 330,000
sum 1,287,500 2,010,000
fixed cost (won¥/hr) 1,954 3,972
operating cost fugl. 5,929 6,525
(won/hr) electricity 160 160
wo sun 6,089 6,685
total cost (won/hr) 8,042 10,657
index 100 133
annual operation 4012417 3382430
cost(won/yr)

annual cost per yr(won) 5,299,917 5,392,430
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Fig. 3. Annual cost comparison between LPG air heater and Light oil
air heater
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