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Table | Characteristics of the trial system

Industrial Residential =
air conditioner air conditioner Trial system
Fans / Volume 165 m?
No. of air exchanges 0.08/0.12 bt
ﬂ{ (1-10/ 1 1-15 days after planting}
............ Basic No. of basic modules 2
Humidifiers . Basic module
------------ module
§: No. of shelves 7
--------- Size of shelves W 685 mm XL 2670 mm X H 520 mm
Lamps No. of trays 56
No. of lamps 112 (32 W white fluorescent lamp)
"""""" ' 21 (16 W white fluorescent lamp)
/ No. of air conditjoners 2 residential air conditioners
____________ Plug (0.5 kW) for one module
transplants I industrial air conditioner

. L . (2.2 kW) for the other module
Fig. | Schematic diagram of the two basic

) No. of humidifiers !
modules.in the closed-type transplant No. of fans 3
production system used in this experiment

(Trial system)
Table 2 Description of the environmental conditions in the system  Table 3 Description of the high voltage power A
Air temperatiire 28°C Demand charge 1,175.00{Yen kW-" month-')
Relative humidity T76% Electric energy charge
PAR' 31/42/68 W m? Peak time 15.55 (Yen kWh'!)
(1-5/6-107/ t1-15 days after planting) Day time

CO, concentration 925 umol mol! Summer season 14.00 (Yen kWh')
Photoperiod 16 hd! Other seasons 13.25 (Yen kWh!)
"Photosynthetically active radiation on the empty tray surface Night time 6.15 {Yen kWh)

Peak time: From | p.m. to 4 p.m. in summer season
Day time:From 8 am. to [0 p.m.

Summer season: From July to September

Other seasons: From October to June

Night time: From 10 p.m. to 8 a.m.

Table 4 Measured and estimated W, W , W, W, Q,, PAR, and PAR, of the trial and the improved systems

Energy (Integral of 15 days for transplant production ) Trial system  Improved system Energy ratio of the improved

{(MJ m2) (MJIm?2) system to trial system
Total electric energy consumption (W,.) 568 235 041
Electric energy consumption of lamps (W, } 376 187 0.50
Electric energy consumption of air conditioners (W) 118 47 0.40
Electric energy consumption of fans (W, } 55 . 36 0.65
Electric energy consumption of humidifiers {W,,) 19 13 0.68
Chemical energy of transplants (Q, ) 3 3 1.00
PAR emitted by lamps (PAR ) 87 43 0.49
PAR absorbed by transplants (PAR,) 40 ‘ 26- 0.65

Table 5 Electric energy cost of the trial and the improved systems (Tax is excluded)

Cost Trial system Improved system  Cost ratio of the improved
. (Yen/ tray) (Yen/ tray) System to trial system

Total electric energy cost (Cp) 353 126 0.36

Demand cost 63 50 0.79

Electric energy cost of lamps 196 49 0.25

Electric energy cost of air conditioners 60 14 0.23

Electric energy cost of fans 25 L 0.44

Electric energy cost of humidifiers 10 2 0.20






