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Experimental study of plate heat exchanger air cooler

ABSTRACT

As cooling air using water injection was limited by a range of humidity ratio so indirect
humidification for air consider , this research take the study of heat transfer through a perpendicular
plate heat exchanger to discover the influence optimum conditions on dehumidification efficiency
and the amount of heat transfer energy across the plates of heat exchanger so calculating
dehumidification efficiency and the amount of heat transfer energy across the plates of heat
exchanger depending on the change of primary and secondary air flow rate using an experimental
apparatus with an instruments for measuring air flow rate , dry bulb temperature and wet bulb
temperature on air entry and exit sections , experimental procedure by fixing primary air mass flow
rate with changing secondary air mass flow rate once and the condition of entering primary air
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another time , also fixing secondary air mass flow rate with primary air mass flow rate once and the
condition of entering primary air another time .

Results show that the increasing of both the dehumidification efficiency and the amount
of heat transfer energy across the plates of heat exchanger depend on the increasing of secondary
and decreasing of primary air flow rate , percentage of increasing dehumidification efficiency 16
when secondary air mass flow rate increase from 0 to 0.2 kg/s and percentage of increasing heat
transfer 35 with above flow rate , percentage of decreasing dehumidification efficiency 12 when
primary air mass flow rate increasing percentage 12 and percentage of increasing heat transfer 21
with above flow rate .

KEYWORD : air-cooler , dehumidification , heat exchanger , heat transfer , Two stage .
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DBT WBT DBT‘;_DG WBT‘;_DG 'DBTST WBTSE- .DBT;G WBT;G

Pl i

1.78 19.2 12.7 16.7 13 20.3 14.3 15 14

1.75 19.8 135 17 13.3 20.4 14 15.3 145

1.73 19.7 13.4 17.2 13.3 20.4 14 15.2 145

1.63 19.9 13.8 17.1 13.4 20.6 14.2 155 14.8

1.57 19.9 13.8 17.3 13.3 21 14.3 15.5 14.7

DBT,, | WBT,, | DBl | WBT,, | DB, | yypr | DBL., | WEL,

1.78 25 16.3 18.2 141 19.2 13.9 15.6 151

1.75 25.9 17.3 19.2 15 20 14.5 16.4 15.7

1.73 25.9 17.3 19.1 15.2 20.3 14.8 16.8 16

1.63 25.9 17.4 18.8 151 20.3 14.8 16.5 15.9

1.57 26.8 18.4 18.9 15.5 21.2 15.5 16.7 16

DBT,, | WBT,, | DBl | WBT,, | DBT, | gy | DBT., | WET,

1.78 29.1 18.8 20 15.9 17.2 16.6 20.9 15.2

1.75 29.3 19 20.5 16 17.4 16.6 21.2 15.1

1.73 29.3 18.8 20.4 16 17.3 16.6 21.4 15.2

1.63 30 19.2 20.3 16 17.8 16.9 21.8 153

1.57 31.7 20 19.8 15.9 17.5 16.7 21.9 15.2
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U DBT.. | wBT.. | PBT,, | WBT,, | DBT; WBT,, DBT,, | WBT,,

i vl

1.78 29.3 19.1 21.5 16.5 22.1 16 17.9 17

1.75 31.3 19.7 21.9 171 22.8 16.6 18.2 175

1.73 31.8 20.1 22 171 23 16.6 18.6 17.8

1.63 33.2 21 22.3 17.6 23.3 17.2 19.7 18.6

1.57 34.4 21.7 22 17.6 23.3 17.2 19.4 18.6

DBT,, | WBT,, | DBl | WBT,, | DBT, | gy | DBT., | WET,

1.78 37.6 22.3 24.4 18.3 23.8 18 19.7 18.9

1.75 39.1 22.4 25 18.8 24.4 18.4 20.1 19.3

1.73 40 23.3 24.8 18.8 24.6 18.6 20.6 19.9

1.63 40.6 23.4 24.5 18.4 24.6 18.3 20.2 19.4

1.57 43 24.4 24.3 18.5 24.8 18.5 20.4 195

el e lsedl Lo Ao s s ae (5530 e lsed) Aepu st —

u. | pBT, | wBT,, | PBToo | WBT,, | DBT | yypr | DBT, | WBT,

4 19.2 12.7 16.7. 13 20.3 14.3 15 14

3.95 20.5 14 17.4 13.5 21.4 14.4 16.2 15.1

3.15 20.9 14 18.1 13.7 22.3 14.7 16.7 15.3

2.08 20 15.2 18.3 151 20.6 14.8 17.6 16.4

0 20.5 14.9 18.4 16 20.8 15.6 21.2 16.5
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