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Measurement scheme for Air and energy experiments

Reference greenhouse

O Botrytis check points for
Rajat —inlet/ outlet
equipment.

Gas heat input.

Inside/ Outside climate:
Relative humidity
Temperature

Loop 5 greenhouse:
Temperature in and out
Volume flow

Consumed energy

Agam machine:
Temperature (in and out)
— Volume (in / out)
Consumed energy

DrTen



Summary of the tests performed

* Energy losses reduced ~ 60%.

* Fungi removal ~ 75%.

* Heat input reduced (modulation) ~ 75%.

DrTen  The above results are a part of research and measurements.
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Part 1: Energy Measurements tests

The energy losses from the
greenhouse was reduced by
almost 60%.
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Energy losses from the greenhouse

100 100
75 75 M// W
r C Energy ask group 3 (W/m?)
i Energy ask group 3 (W/m?) - \ atntn|
50 i 4 50 f v_r-f-ﬁ
: J : \
25 A AR HH\_\\ /) 25 - PV \
C |Energy ask group 9 (W/m?) r - Energy ask group 9 (W/m2)
0 05
21:00 Di 30 3:.00 6:00 900 12:00 15:00 18:00 . . . . .
Ma 29 Sep 2014 Wo 80K 2014 3:00 6:00 9:.00 12:00 15:.00
8th October 2014 %
with Agam Machine difference
Energy input, W/m?2 K value (30th
September
Energy input, Temperature Temperature Vs 8th
W/m2 difference  (W/m2.C) Hot water Agam Total difference  (W/m2.C) October)
48.33 4.30 11.24 69.38 0.00 69.38 5.3 13.09 16.45
23.33 5.50 4.24 6.25 10.19 16.44 6.70 2.45 -42.18
Difference 58.63
DT The above analysis is a part of ongoing research and measurements. 5/
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Plots of measurements

150 - 30
125 25
100 — —— — 4 20

e — =
__-_ - T 1 I 'a
75 T Energy ask group 3 (W/m?2) | 1%
25 5
- |Energy ask group 9 (W/m?) | m
] [ N ]
0 - 0
6:00 9:00 12:00 15:00 18:00
Vr 24 Okt 2014
e eeee—__Insteilingen_______________§ Eenheid | _____ _Groep______iFactor|As| Min | Max | Gem |
i!&@gt_e_nm@@zmr; meting meetbox __Temperature - LS I afdeling9_____ L -> 18 224 19.7 _ |

@RV metingmeetbox__________ Rumidity 4 o5 1 afdelingd L1 =] 73 92 87 |

@klimaat_energievraag momentaan__Energyask/supply y  W/m? | ¢ Grog_______ L =-| 0 18,1 06 _|

@ klimaat: energievraag momentaan _Energyask/Supply }  W/m* 1 Grd_ ______ L =1 214 83,1 50,2

(0 kastemperatuur klimaat: meting ___Temperature SR I Gr3_______ L1 =>1_163 20 18,5

(@ lluwe zijde raamstand: meting _____Window opening |~ Yo 4 Gr9_______ L1 =] _2 22 4 ]

L _buitentemperatuur: meting _______Temperatureout ; __°*C | Gri_______+_ 1 __|-=[_109 | 117 [ 113 !
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Weekly average values

Total heat input (MJ/m2/day)

Comparison \Week 39 |% difference
Week 39 0.61
Week 42 (AM) 0.40 -33.88
Week 43 (AM) 0.34 -43.70

The
en

above analysis is a part of ongoing research and measurements




Part 2: Modulation of the heat input

* “The machine gives too much warmth in too
little time”. Can this be modulated/ reduced?

Yes. By changing flow, power and area of the
greenhouse. Test result show a reduction of up
to 75% heat input by change of heat input.

8/



Modulation of the heat input

100 30

Full power;
Full flow Half power;  Half power;

90 Full power;

Half flow 25

80

20

60 —
50 — 15
40 -

10
30 -
20 - 5
10 -
0 - 0
6:00 9-00 12-00

Vo 7 Nov 2014

4 Instelingen____ "I Eenheild | _~_~ Groep _____iFactor|As] Min ] Max | Gem |

@ kastemperatuur meting meetbox ____ C___|____aidelingd | 1 |-=] 169 1 23 | 197 |

@RV metingmeetbox __________ % % | ____afdelng® L1 - |__B7 86 78

{© kastemperatuur Kimaat: meting | C T T Gra 7 A [>T 65 [ 204 [ 85 |

« _buitentemperatuur-meting ___________________1___C__ | _______ Gri1_______ v 1__[=[_49 |_: 86__| ¢ 6.6__|
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Botrytis tests

Reference from internet:

Reference from Aquamaar:

BOTRYTIS

DrTen 10/



Botrytis test schedule

* Measurements of samples were taken on
three occasion:

— 29th September : Reference case without control; Windows
allowed to open at will.

— 17t October: 12 hours Agam Machine running; windows
forcibly closed in greenhouse section 9.

— 18 October: No Machine running; windows forcibly closed
in greenhouse section 9.

DrTen 1/



Botrytis tests

Incubator Bacteria Microscope analysis

DrTen 12/



17
16 oktober oktober
L A B C D E F G A B C D E F G
Monstertype Lucht | Lucht | Lucht | Lucht | Lucht | Lucht | Lucht § Lucht | Lucht | Lucht | Lucht Lucht | Lucht | Lucht
Lucht volume 1001 ool | 1001 | 10001 | 1001 1001 ool g 1001 | 1001 | 1001 1001 100 | 1001 | 1001
Determinatie Nee MNes Nee Nee Mee Mee Mes Mee MNee Nee Mee Mee MNee MNee
Totaal bacterién
Owerige micro-
arganisme ) ) ) ) } ;
Totaal schimmels
en gisten
Total count = Kve* 10 G310 &30 h20 540 | 2280 | 1.600 | 1.400 g 2.280 | 2.280 | 2.280 | 2.000 | 2280 | 2.280 | 2.280
Botrytis Ja Ja Ja Ja Ja Ja Ja Ja MNee Ja Ja Ja Ja Hee
Miet geidenfificeerde ) ) i ) ) )
soorten
Andere Parameters
Raam gesloten / open | Dicht | Dicht | Dicht | = | ** | picht | Dicht || Dicht | Dicht | Dicht | Dicht | Dicht | Dicht | Dicht
open | open
e i Aan Aan
Ventilator aan J it / i . . o o . i . . . Aan Aan i .
T— Uit Uit it SBS SE-; Uit Uit it Uit LJit 3g°C 3g°C Uit Uit
Agam machine Aan Aan Aan Aan Aan Uit Uit Llit - - Aan Aan
Tijd monstermame +i- 720 7:30 740 750 8:00 8:05 &:05 720 7:30 740 750 8:00 8:05 a:10
Temperatuur gem 234 234 234 17.9 17.9 234 234 19.5 195 18.5 18.0 18.0°C 19.3 19.3
p gu -GC -ﬂ':: -:I:: -:l:: -:C -ﬂ':: -GC :\'C :\'C -:l:: :\'C - HC :\'C

DrTen
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