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Abstract

Previous research on the development of normal air cooler has been conducted into a proposed
four-door air cooler. The results indicated that the effectiveness of the proposed air cooler (75.4% -
30.3%) was higher than the effectiveness of the normal air cooler (70.4% - 15.2%) at temperatures of
(42°C - 33°C) but the effectiveness of both air coolers corresponded to the high temperature (42°C -
43°C). As well as the relative humidity of the air coming out of the proposed air cooler was higher than
the normal air cooler at times of high temperature degrees (42°C - 33°C). However, the case is reversed
at times of temperature degrees higher than (42°C). This means that the relative humidity of the air
coming out of the proposed air cooler was lower. Therefore, it was necessary to study the effect of
water flow on the cooling effectiveness in the proposed air cooler.

A four-door air cooler with variable flow rate was designed and manufactured. A practical
study and test was carried out and the optimal flow of water in the air cooler was determined to be
1800 L/hr. Another practical study and test was carried out to compare the performance of the normal
air cooler against the proposed one with optimum water flow. The results showed that the proposed air
cooler with the optimal water flow was the most effective and the most reduction of the temperature of
the air inside the air cooler at various times of the day. It was noticeable that the difference between
them increased in hot weather hours. The air coming out of the proposed air cooler with optimal water
flow was more humid than the normal air cooler at different times of the day. The results indicate that
the performance of the proposed air cooler with optimal flow is better than normal air cooler
performance in most weather conditions in Irag.
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-(Bial) plall g o) ogdl Lgabuan g gk a3 AN jualind) (1) a8 Jga

Time | Qu(L/hr) | Tiu(°C) | Rhiy (%) | Ty (°C) | Towt (°C) | Rhout (%) | D (°C) | 1 (%)
10:15 am 800 31.0 20 16.2 294 41 1.6 10.8
10:30 am 900 31.0 20 16.2 29.3 50 1.7 11.5
10:45 am 1000 31.0 20 16.2 28.0 54 3.0 20.3
11:00 am 1100 31.0 20 16.2 27.0 57 4.0 27.0
11:15 am 1200 314 20 16.4 26.0 38 5.4 36.0
11:30 am 1300 31.6 20 16.7 25.0 60 6.6 44.3
11:45 am 1400 31.8 19 16.5 234 64 8.4 34.9
12:00 pm 1500 31.8 19 16.5 234 68 8.4 54.9
12:15 pm 1600 31.8 19 16.5 234 70 8.4 54.9
12:30 pm 1650 32.0 18 16.4 23.2 74 8.8 56.4
12:45 pm 1700 32.6 18 16.5 23.5 76 9.1 56.5

1:00 pm 750 33.0 18 17.0 23.3 78 9.7 60.6
1:15 pm 1800 33.5 17 16.5 234 80 10.1 | 594
1:30 pm 1850 34.0 17 16.6 23.0 80 11.0 | 63.2
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o) 56l Lo g Ll 5 A juslind) (2) aB, g

Oia ypall Jalal) LAl o) o)

4L Y) 33 puall Cpa AN £ g¢d)

a4 53 el oy g A £l 5l

<l ol B <ld ) ool dag i cld
Time Tin (°C) | Rhin (%) | Tw (°C) | T1out (°C) | Rhiout (%6) | D1 (°C) | M1 (%) | Ta2out (°C) | Rhaout (%) | D2 (°C) | m2 (%)
9:45 am 30.5 21 16.2 30.3 51 0.2 1.4 27.7 59 2.8 19.6
10:00 am 31.4 21 16.8 28.0 53 3.4 23.3 26.0 58 5.4 37.0
10:15 am 31.5 21 17.0 27.8 52 3.7 25.5 25.2 61 6.3 43.4
10:30 am 31.6 20.5 16.9 27.4 55 4.2 28.6 25.0 66 6.6 44.9
10:45 am 32.0 20.5 17.1 26.5 61 55 36.9 24.8 70 7.2 48.3
11:00 am 32.4 20 17.3 27.0 63 5.4 35.8 24.9 72 7.5 49.7
11:15 am 32.8 20 17.5 26.2 64 6.6 43.1 24.0 71 8.8 57.5
11:30 am 33.3 19 17.8 26.5 64 6.8 43.9 23.9 74 9.4 60.6
11:45 am 34.0 18.5 17.8 26.0 65 8.0 49.4 23.8 74 10.2 63.0
12:00 pm 34.4 18 18.0 25.8 67 8.6 52.4 24.2 75 10.2 62.2
12:15 pm 345 17.5 18.0 26.2 66 8.3 50.3 24.0 72 10.5 63.6
12:30 pm 34.9 17 18.0 25.9 65 9.0 53.3 24.0 72 10.9 64.5
12:45 pm 35.0 16.5 18.5 25.8 65 9.2 55.8 24.1 72 10.9 66.1
1:00 pm 35.2 16 17.8 25.6 64 9.6 55.2 23.9 71 11.3 64.9
1:15 pm 35.4 15.5 17.9 25.0 63 10.4 59.4 23.2 70 12.2 69.7
1:30 pm 35.4 15 17.8 26.2 63 9.2 52.3 23.5 69 11.9 67.6
1:45 pm 35.4 15 17.8 26.2 62 9.2 52.3 23.5 70 11.9 67.6
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