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Absiract

This thesis was the study of using - water cooling heat exchanger of automobile instead of
evaporative cooling pod to reduce the temperature inside a greenhouse The controller would detect
the inside the house and compare with the desired = temperature. Once the inside temperature
exceeded the settled temperature, the system start the evaporative cooling system. It was found that
the system could reduce the inside temperature to 4 ‘c resp@t to oufside temperature and the

efficiency of cooling system was 15.53 %
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gangioInendl A 93 F 50 %RH

Ao 160%6x2 = 1,920 Btwhr
Anld | 250%6%2 = 3,000 Btwhr
Nenz 11BN 250%3x2 = 1,500 Btu/hr
AeazIuan 160x3x2 = 960  Btu/hr
ﬂﬁam%uuu 400% 0.65% 6x 2 = 3,120 Btu/hr
n&amaud 400%1.3x6x2 = 6,240 Btu/hr

39U = 16,740 Btu/hr
i, =46 Btu/lb i, =42.5 Bw/lb

UNUA IUENNTT 3.1

16,740 = m (46-42.5)

m = 16,740/3.5

m=4,782.85 Ib/hr

m=79.71 Ib/min
PMNTNNT 3.2 Q=myv

V = 14.25 cfflb
wnua luaums - Q=79.71x14.25
Q =1,135.86 cfm
Q=1136cfm

BORVLIANARN 1, 571.74 ofm 11AR
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INFUNT yuiageulla = USuiams Tnaveawaan (cfm)/250 (cfu/f)
anua luaums  vuesoulle =1,571.74/250
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e CEMI =5200
CFM2 =1,571.74
RPMI = 1,450
ety RPM 2 = (1,571.74./5,200) % 1,450

RPM 2 =483.27

711,450 RPM Hamanudidlu 50 Hz

AADG
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v v v
fal 1148327 RPM Uaanuiiilu (438.27 /1.450) x 50 = 15.12 Hz

v 1 v
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8-W.M.-52 12.00 — 14.00 1. 27.93 33.07 7947 15.54
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Device Name:Test 3

From: 10 May 2009 To:10 May 2009

Date Time T out Tin RH EV1 EV2
70-w.0.-2009 10:00:14 34.00 37.50 ON ON
10-w.0.-2009 10:01:14 34.00 3746 ON ON
10-w.0.-2009 10:02:14 34.50 36.80 ON ON
10-w.A.-2009 10:03:14 34.00 35.00 87 ON ON
10-w.0.-2009 10:04:14 33.50 34.00 86 ON ON
10-w.0.-2009 10:05:14 33.50 32.00 86 ON ON
10-w.0.-2009 10:06:14 34.00 3250 86 ON ON
10-w.0.-2009 10:07:14 34.00 31.00 86 ON ON
10-w.0.-2009 10:08:14 34.00 3000 | 85 “ON ON
10-w.a.-2009 10:0914 3350 29.00 85 ON ON
10-w.0.-2009 10:10:14 33.50 28.00 85 ON OFF
10-w.A.-2009 10:11:14 33.50 27.00 g4 ON OFF
10-w.0.-2009 10:12:14 33.50 57.00 84 ON OFF
10-w.a.-2009 10:13:14 33.50 57.00 84 ON OFF
10-w.0.-2009 10:14:14 33.00 27.50 84 ON OFF
10-w.0.-2009 10:15:14 33.00 2750 84 ON OFF
10-w.0.-2009 10:16:14 33.50 26.70 84 ON OFF
10-w.q.-2009 10:17:14 33.00 26,60 84 ON OFF
10-w.a.-2009 10:18:14 32.00 96.90 84 ON OFF
10-w.0.-2009 10:19:14 3250 27.00 84 ON OFF
10-w.0.-2009 10:20:14 33.00 57 20 g4 ON OFF
10-w.0.-2009 10:21:14 33.00 2690 | B84 ON OFF
10-w.a.-2000 10:22:14 34.00 26.80 84 “OFF OFF
10-w.0.-2000 10:23:34 34.00 27.30 84 OFF OFF
10-w.A.-2009 10:24:34 33.00 28.00 85 ON OFF
10-w.a.-2009 10:25:35 34.00 26.10 84 ON OFF
10-w.a.-2009 10:30:09 33.00 29.10 85 ON OFF
10-w.0.-2009 10:31:10 34.00 29.50 85 ON OFF
10-w.A.-2009 10:32:11 34.00 29.40 85 ON OFF
10-w.n.-2009 10:33:11 33.00 29.00 85 ON OFF
10-w.A.-2000 10:34:14 32.00 2870 85 ON ON
10-w.a.-2009 10:35:15 32.00 29.20 85 ON OFF
10-w.A.-2009 10:36:15 33.40 59.80 85 ON OFF
10-w.a.-2009 10:37:16 32.00 28.00 85 ON OFF
10-w.n.-2009 10:38:16 33.00 27.20 84 ON OFF
10-w.a.-2009 10:39:18 33.00 2670 | 84 “ON OFF
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10-w.m.-2009 10:40:18 32.00 27.10 84 ON OFF
10-w.A.-2009 10:41:19 34.00 27.60 84 ON OFF
10-w.A.-2009 10:42:21 33.00 28.00 . 85 - ON OFF
10-w.m.-2009 10:43:21 32.40 28.50 85 ON OFF
10-W.m.-2009 10:44:21 34.60 29.20 85 ON OFF
10-w.m.-2009 10:45:22 34.00 29.00 85 ON OFF
10-w.m.-2009 10:46:23 34.60 2910 85 ON OFF
10-n.a.-2009 10:47:23 35.00 2950 85 ON OFF
10-w.m.-2009 10:48:23 34.00 29.20 85 ON OFF
10-w.a.-2009 10:49:24 35.00 27.70 84 ON OFF
10-w.A.-2009 10:50:25 35.00 28.00 92 ON OFF
10-w.m.-2009 10:51:26 34.20 28.30 92 ON OFF
10-w.A.-2009 10:52:26 33.00 29.10 92 ON OFF
10-w.m.-2009 10:53:26 33.10 27.40 92 ON OFF
10-n.m.-2009 10:54:27 32.00 27.10 92 ON OFF
10-w.m.-2009 10:55:28 32.10 26.90 92 ON OFF
10-w.A.-2009 10:56:29 32.00 26.20 92 ON OFF
10-w.m.-2009 10:57:30 32.20 28.40 92 ON OFF
10-w.m.-2009 10:58:31 31.40 29.30 92 ON OFF
10-n.m.-2009 10:59:31 32.20 29.30 92 ON OFF
10-w..-2009 11:00:32 32.00 29.70 85 ON OFF
10-w.m.-2009 11:01:32 32.00 30.00 85 ON OFF
10-w.A.-2009 11:02:34 32.00 30.40 85 ON - OFF
10-w.m.-2009 11:03:34 31.40 29.30 85 ON OFF
10-w.A.-2009 11:04:35 31.00 30.50 85 ON OFF
10-n.a.-2009 11:05:36 31.00 29.70 85 ON OFF
10-w.A.-2009 11:06:37 33.00 29.10 85 ON OFF
10-w.m.-2009 11:07:40 32.00 29.20 85 ON OFF
10-n.m.-2009 11:08:41 31.00 29.00 85 ON OFF
10-w.m.-2009 11:09:42 32.00 29.70 - 85 - ON OFF
10-w.m.-2009 11:10:43 32.00 29.60 85 ON OFF
10-w.m.-2009 11:11:44 32.00 31.60 86 ON OFF
10-w.a.-2009 11:12:47 32.00 27.90 84 ON OFF
10-w.m.-2009 11:13:47 31.30 28.20 85 ON OFF
10-w.A.-2009 11:14:47 31.00 29.10 85 ON OFF
10-w.m.-2009 11:15:48 32.00 29.50 85 ON OFF
10-w.m.-2009 11:16:49 31.00 28.30 85 ON OFF
10-w.m.-2009 11:17:50 31.30 29.90 85 ON OFF
10-w.®.-2009 11:18:50 32.20 29.70 85 ON OFF
10-w.A.-2009 11:19:52 32.00 29.70 85 ON OFF
10-w.a.-2009 11:20:53 33.00 298.50 78 ON OFF
10-w.A.-2009 11:21:53 33.00 30.00 78 ON OFF
10-w.A,.-2009 11:22:54 31.00 29.80 78 ~ ON OFF
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10-w.n.-2009 11:23:57 32.00 2040 78 ON OFF
10-w.A.-2009 11:24:57 32.00 2040 78 ON OFF
© 10-w.A.-2009 11:25:59 32.10 30.40 78 ON OFF
10-w.m.-2009 11:27:00 32.00 29.20 78 ON OFF
10-w.m.-2009 11:28:00 31.00 29.90 78 “ON OFF
10-w.m.-2009 11:29:02 31.00 29.80 78 ON OFF
10-w.m.-2009 11:30:03 31.00 30.30 85 ON OFF
10-W.A.-2009 11:31:04 30.40 30.00 85 ON OFF
10-w.m.-2009 11:32:07 30.80 30.80 85 ON OFF
10-n.A.-2009 11:33:07 30.20 29.70 85 ON OFF
10-w.m.-2009 11:34:08 31.00 29.30 85 ON OFF
10-w.a.-2009 11:35:10 30.00 28.50 85 ON OFF
10-w.A.-2009 11:36:10 31.00 29.40 85 ON OFF
10-w.m.-2009 11:37:13 30.10 30.10 85 ON OFF
10-n.a.-2009 11:38:14 30.60 30.60 85 ON OFF
10-w.n.-2009 11:39:15 31.30 29.60 85 ON OFF
10-w.m.-2009 11:40:17 32.00 30.80 78 ON OFF
10-0.m.-2009 11:41:17 31.00 29.30 78 ~ ON OFF
10-w.m.-2009 11:42:17 31.00 29.50 78 ON OFF
10-n.m.-2009 11:43:17 30.20 30.20 78 ON OFF
10-w.A.-2009 11:44:18 30.00 30.00 78 ON OFF
10-w.@.-2009 11:45:20 31.30 31.30 79 ON OFF
10-w.a.-2009 11:46:22 31.10 31.10 79 ON OFF
10-n.m.-2009 11:47:23 31.00 31.30 79 ON OFF
10-w.A.-2009 11:48:24 31.00 29.60 78 ON OFF
10-%.m.-2009 11:49:25 31.30 30.50 78 ON OFF
10-w.a.-2009 11:50:26 32.00 30.40 78 ON OFF
10-w.m.-2009 11:51:28 31.50 29.60 78 ON OFF
10-w.A.-2009 11:52:29 31.50 29.60 78 ON OFF
10-w.n.-2009 11:53:30 31.00 28.60 77 ON OFF
10-w.A.-2009 11:54:31 31.00 28.10 ~ (7 . ON OFF
10-w.m.-2009 11:55:31 31.00 27.50 77 ON OFF
10-w.A.-2009 11:56:32 31.20 27.50 77 ON OFF
10-w.A.-2009 11:57:34 31.00 26.50 76 ON OFF
10-W.m.-2009 11:58:35 31.10 26.00 76 ON OFF
10-w.a.-2009 11:69:35 31.00 26.70 76 ON OFF




52

10-w.A.-2009 12:00:36 3400 | 26.60 84 ON OFF
10-w.A.-2009 12:01:37 3400 | 26.90 84 ON OFF
10-W.A.-2009 12:02:38 3400 | 27.30 84 ON OFF
10-w.0.-2009 12:03:39 3400 | 27.00 84 ON OFF
10-w.0.-2009 12:04-42 3500 | 2830 85 ON OFF
10-w.0.-2009 12-05:43 3500 | 29.60 85 “ON OFF
10-w.0.-2009 12:06:44 3500 | 29.40 85 ON OFF
10-w.0.-2009 12:07:45 3500 | 2960 85 ON OFF
10-w.n.-2009 12:08:46 3500 | 29.30 85 ON OFF
10-w.0.-2009 12:09:46 3500 | 29.50 85 ON OFF
10-w.0.-2009 12:10:47 3400 | 2840 85 ON OFF
10-w.A-2009 12:11:48 3400 | 28.10 85 ON OFF
10-w.n.-2009 12:12:48 3400 | 2620 g5 ON OFF
10-w.n.-2009 12:13:49 3400 | 2750 84 ON OFF
10-w.0.-2009 12:14:51 3400 | 27.90 84 ON OFF
10-w.0.-2009 12:15:53 34.00 | 2900 85 ON OFF
10-w.n.-2009 12:16:53 34000 | 29.50 85 ON OFF
10-w.A.-2009 12:17:54 3400 | 30.70 85 ON OFF
10-w.0.-2009 12:18:55 3400 | 30.30 85 “ON OFF
10-w.n.2009 12:19:55 3400 | 3080 85 ON OFF
10-W.A.-2009 12:20:57 3400 | 2990 85 ON OFF
10-W.0.-2008 12:21:57 3400 | 3040 85 ON OFF
10-w.0.-2009 12:23:00 3400 | 31.00 86 ON OFF
10-w.A.-2009 12:24:01 3400 | 3020 85 ON OFF
10-w.n.-2008 12:25:01 3400 | 30.70 85 ON OFF
10-w.A.-2009 12:26.02 3400 | 3040 85 ON OFF
10-w.n.-2009 12:27:03 35.00 31.40 86 ON OFF
10-w.n.-2009 12:28:03 34.00 | 3040 g5 ON OFF
10-w.0.-2009 12:29:04 3400 | 29.70 85 ON OFF
10-w.A.-2009 12:30:05 33.00 | 2860 85 ON OFF
T10-w.a.-2009 12:31:06 3300 | 27.70 84 ON OFF
10-w.0.-2009 12:32:08 33.00 | 2740 84 ON OFF
10-w..-2009 12:33:11 33.00 26.80 84 “ON OFF
10-w.0.-2009 12:34:11 33.00 | 2640 84 ON OFF
10-w.0.-2009 12:35:11 33.00 | 26.30 84 ON OFF
10-w.a.-2009 12:36:12 3300 | 2640 84 ON OFF
10-w.A.-2009 12:37:13 3300 | 2620 84 ON OFF
10-w.A,-2009 12:38:14 33.00 | 2640 84 ON OFF
10-w.A.-2000 12:39:16 3300 | 26.90 84 ON OFF
10-w.A.-2009 12:40:18 33.00 | 2660 84 ON OFF
10-w.A.-2000 12:41:18 3300 | 26.90 84 ON OFF
10-w.A.-2009 12:42:20 33.00 | 27.10 84 ON OFF
10-w.A.-2009 12:43:20 3300 | 2690 84 ON OFF




10-w.A.-2009 12:44:22 33.00 26.50 84 ON OFF
10-W.m.-2009 12:45:22 33.00 26.60 84 ON OFF
10-n.m.-2009 12:46:23 33.00 27.10 84 ON OFF
10-w.m.-2009 12:47:24 34.00 28.10 85 ON OFF
10-w.m.-2009 12:48:25 33.00 27.90 84 ON OFF
10-n.m.-2009 12:49:25 34.00 27.70 84 ON OFF
10-w.m.-2009 12:50:27 34.00 28.90 85 " ON OFF
10-w.A.-2009 12:51:29 34.00 28.20 86 ON OFF
10-w.m.-2009 12:52:30 34.00 28.10 85 ON OFF
10-W.A.-2009 12:53:32 34.00 28.40 85 ON OFF
10-w.m.-2009 12:54:33 35.00 29.90 85 ON OFF
10-w.A.-2009 12:55:35 35.00 30.70 85 ON OFF
10-w.m.-2009 12:56:36 35.00 29.60 85 ON OFF
10-w.m.-2009 12:57:36 35.00 30.90 85 ON OFF
10-w.m.-2009 12:58:37 33.00 27.90 84 ON OFF
10-w.m.-2009 12:59:40 34.00 31.00 86 ON OFF
10-w.a.-2009 13:00:41 34.00 30.90 85 ON ON
10-w.A.-2009 13:01:42 34.00 29.60 85 ON OFF
10-w.m.-2009 13:02:44 34.00 30.20 85 ON OFF
10-w.m.-2009 13:03:44 34.00 29.00 -85 - ON OFF
10-w.m.-2009 13:04:47 34.00 28.90 85 ON OFF
10-w.a.-2009 13:05:49 34.00 29.40 85 ON OFF
10-w.A.-2009 13:06:51 34.00 29.70 85 ON OFF
10-w.a.-2009 13:07:52 35.00 30.40 85 ON OFF
10-w.m.-2009 13:08:53 35.00 30.00 85 ON OFF
10-w.A.-2009 13:09:55 35.00 30.10 85 ON OFF
10-w.a.-2009 13:10:66 34.00 29.60 78 ON OFF
10-w.m.-2009 13:11:56 33.00 28.90 77 ON OFF
10-w.A.-2009 13:12:58 33.00 28.30 77 ON OFF
10-w.A.-2009 13:13:59 33.00 28.40 77 ON OFF
10-w.A.-2009 13:15:00 33.00 28.50 77 ON OFF
10-w.m.-2009 13:16:02 33.00 28.20 77 ON OFF
10-w.m.-2009 13:17:04 32.00 27.30 77 - ON OFF
10-w.a.-2009 13:18:05 32.00 27.40 77 ON OFF
10-%.a.-2009 13:19:07 32.00 27.90 77 ON OFF
10-1.m.-2009 13:20:09 32.00 27.90 70 ON OFF
10-w.A.-2009 13:21:10 32.00 27.50 70 ON OFF
10-w.m.-2009 13:22:10 32.00 27.30 70 ON OFF
10-n.A.-2009 13:23:11 32.00 27.30 70 ON OFF
10-w.A.-2009 13:24:13 32.00 27.20 70 ON OFF
10-w.m.-2009 13:25:14 34.00 28.20 70 ON OFF
10-w.A.-2009 13:26:14 32.00 27.40 70 ON OFF
10-w.A.-2009 13:27:15 32.00 27.50 70 ‘ON OFF




54

10-w.A.-2009 13:28:18 3200 | 27.70 70 ON OFF
10-w.0.-2009 13:29:20 3200 | 27.30 70 ON OFF
10-w.n.-2008 13:30:21 32.00 | 27.40 70 ON OFF
10-w.0.-2009 13:31:21 32.00 27.40 70 ON OFF
10-w.0.-2009 13:32:22 3200 | 27.30 70 ON OFF
10-w.n.-2009 13:33:22 32.00 57.10 70 ON OFF
10-w.0.-2000 13:34:22 32.00 27.30 70 ON OFF
10-w.n.-2009 13:35:23 32.00 2720 70 “ON OFF
10-w.0.-2009 13:36:23 32.00 27.20 70 ON OFF
10-w.n.-2009 13:3724 32.00 26.90 69 ON OFF
10-w.0.-2009 13:38:25 32.00 26.70 69 ON OFF
10-w.n.-2009 13:39:26 3200 | 26.00 69 ON OFF
10-w.n.-2009 13:40:28 32.00 26.20 69 ON OFF
10-w.A.-2009 13:41:28 32.00 25.90 68 ON OFF
10-w.0.-2000 13:42:28 31.00 25.70 68 ON OFF
10-W.A.-2009 13:43:29 31.00 25.70 68 ON OFF
10-w.0.-2000 13:44:30 31.00 2560 68 ON OFF
10-w.0.-2009 13:45:31 31.00 2530 68 ON OFF
10-w.n.-2009 13.46:32 31.00 2540 68 ON OFF
10-w.n.-2009 13:47:33 31.00 5550 68 ON OFF
10-W.0.-2009 13:48:34 31.00 2560 58 “ON OFF
10-w.n.-2009 13-49:35 31.00 2570 68 ON OFF
10-w.n.-2009 13:50:37 31.00 56.10 76 ON OFF
10-w.0.-2009 13:51:37 31.00 2570 76 ON OFF
10-w.n.-2009 13:52:38 31.00 2580 76 ON OFF
10-w.A.-2009 13:53:39 31.00 5550 76 ON OFF
10-w.0.-2009 13:54:40 31.00 2550 76 ON OFF
10-w.n.-2009 13:55:41 31.00 7580 76 ON OFF
10-W.n.-2009 13-56:42 31.00 5520 76 ON OFF
10-w.q.-2009 13:57:47 31.00 25.40 76 ON OFF
10-w.n.-2009 13:58:48 31.00 2510 76 ON OFF
10-w.n.-2009 14:01:28 30.00 2550 76 ON | OFF

10-w.a.-2009 14:02:28 31.00 25.20 76 ON | OFF

10-w.n.-2009 14:03:31 31.30 2540 76 ON | OFF

10-.A.-2009 14:04:31 31.00 25.20 76 ON | OFF

10-w.@.-2000 14:05:31 31.00 2540 76 ON | OFF

10-w.a.-2009 14-06:33 32.00 2550 76 ON | OFF

10-w..-2009 14:07:34 33.10 2560 76 ON | OFF

10-w.0.-2009 14:08:35 32.00 25.50 76 ON | OFF

10-w.n.-2000 14:09:37 32.00 2560 76 ON | OFF

10-w.0.-2009 14:10:37 31.00 2570 76 ON | OFF

10-w..-2009 14:11:38 31.40 2550 76 ON | OFF

10-w.n.-2009 14:12:39 31.00 2550 76 ON | OFF
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10-w.n.-2009 14:13:40 31.00 25.30 76 ON | OFF
10-w.0.-2009 14:14:41 31.30 25.40 76 ON | OFF
10-w.0.-2009 14:15.42 32.00 25.70 76 ON | OFF
10-w.m.-2009 14:16:42 31.50 25.30 76 ON | OFF
10-w.n.-2009 14:17:43 32.00 25.30 76 ON | OFF
10-w.n.-2009 14:18:44 32.00 25.20 76 ON | OFF
10-w.0.-2009 14:19:45 32.00 25.30 76 ON | OFF
10-w.».-2009 14:20:46 31.00 25.00 76 ON | OFF
10-w.a.-2009 14:21:47 32.00 25.20 76 "ON | OFF
10-w.0.-2009 14:22:48 31.00 25.00 76 ON | OFF
10-w..-2009 14:23:49 31.30 25.10 76 ON | OFF
10-w.a.-2009 14:24:49 32.00 2510 76 ON | OFF
10-w.m.-2009 14:25:50 31.40 2510 76 ON | OFF
10-w..-2009 14:26:51 32.00 25.00 76 ON | OFF
10-w..-2009 14:27:51 32.00 25.00 76 ON | OFF
10-w.m.-2009 14:28:52 31.50 25.40 76 ON | OFF
10-w.7.-2009 14:29:52 32.00 25.10 76 ON | OFF
10-w.n.-2009 14:30:53 32.00 25.00 76 ON | OFF
10-w.@.-2009 14:31:54 32.00 24.80 75 ON _ | OFF
10-w.a.-2009 14:32:56 33.00 2470 75 ON___ | OFF
10-w..-2009 14.33:57 32.20 24.70 75 ON | OFF
10-w.».-2009 14:35:00 32.50 24.80 75 ON | OFF
10-w.m.-2009 14:36:00 32.00 2480 75 “"ON_ | OFF
10-W..-2009 14:37:01 32.00 25.50 76 ON | OFF
10-w.a.-2009 14:38:03 32.00 24.90 75 ON _ | OFF
10-w..-2009 14:39:03 32.00 24 60 75 ON | OFF
10-w.0.-2009 14:40:05 31.40 24.90 83 ON | OFF
10-w.a.-2009 14:41:06 32.00 25.00 84 ON _ | OFF
10-w.a.-2009 14:42:08 31.50 24.70 83 ON | OFF
10-w.m.-2009 14:43:09 32.00 24.80 83 ON | OFF
10-w..-2009 14:44:12 32.50 2450 83 ON | OFF
10-w.A.-2009 14:45:13 33.00 24.70 83 ON | OFF
10-w.a.-2009 14:46:14 32.20 24.70 83 ON | OFF
10-w.m.-2009 14:47:16 32.00 24 50 83 ON | OFF
10-w..-2009 14:48:16 32.40 24.40 ON | OFF
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