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Effect of Supply Water Temperature on Mist Sprayed from a Nozzle
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When used for long periods, pump heat can raise = Nozzle headers and piping are exposed to sunlight EpERILE Cleaning with hot water as a Water properties dependent on temperature
the temperature of the water in the piping. or heat sources legionella countermeasure include density, viscosity, and surface tension.
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Heat exchanger

: : - RAE;% JZRL RrF  We want to increase evaporation * ”)J% ® Coollng effect
Use mist to increase efficiency and counter St Nozzle Pump rates in ducts and small spaces .
waste heat without wetting the heat exchanger / 'J'D’=a)=::=*\ l Y P ““%EJ—'— e Fva ofe ration rate
of A/C unit = Nrtlow S 5

6 Groung AEERDK;REE Tested water temperature range 20°C—92°C
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Measured at the mist centerline, 10cm distant, taken about every 2°C as water
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When drag force exceeds surface tension, the
droplet will break up.
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alBFF(ZE E;ﬁg’&pﬂi L=, QSOO _________________________ | temperature was varied from 27°C - 92°C.
o Another nozzle was mounted between ©0o
Room temp. the water bath and the heater. Both
N o nozzles are sprayed together, and the /)IL12|::_|:EE:.|:J'Lj] [ZIREEHEZEZAEES
%*L—C /A )ng*ﬁt’—c~ temperature and mass flow rate e /\guéhé )y §
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Then, the nozzles were swapped and
the measurement repeated.
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7L I )2 Eva pO ratlo n rate *L’Cs ,7.3\%/11 Z-E ﬂ%b\%ﬁSALb\%bhf&L\o The heat of evaporation (latent heat) of water is 2250 — 2450kJ/kg, while the specific
/X)l/%jff)lzl)-l—‘— |-'—J H_/)-fb I‘E h(-[E Z'_E L—C 74“/9_ (heat (sensible heat) is 4.18 kJ/kgK. So,\iﬂcreasing water temperature by 30 C only cause a loss of 5% of the evaporative cooling effect. .
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Mount a nozzle aimed at a filter in the middle of the duct. Measure the captured EBhEEREAELT. [ZEVE X CEEZAITEL — 2 o ﬁﬁmd "
ist by the ch in filt ight, Am. And calculat ted portion, Y. o ‘ NP
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g droplet evaporation, speed and . 20mm | I] . o
;% " : .+ + temperature ShOWS that a droplet L |“ | 90 C7K/ﬂ]1§ E L/T:E) /Z)l/b blcmfy ' *E %\ZI\"
R —— o at initial speed of 20m/s and | SR 65 LHIALETES, Even spraying 90 C water, you can safely put your
° o [ emr  oms  remc ioes temperature of 92°C drops to under |> 6 Thermocouples finger in the mist 1 cm from the nozzle. y
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- -Diameter —Oisncereled  —Temparaure }E'hg ‘:_Fﬁ‘é :t%ﬁ%ﬁ;?& L,T: o CFD simulation of the mist cone confirms that the droplets
o : quickly drop below the wet bulb temperature, and show that the air temperature also quickly drops.
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At this distance, only about 10% of the mist has evaporated. 90% of the latent heat cooling effect  Spraying high temperature water yields
has not yet happened, but the mist/air temperature falls to the original ambient. almostino change inthe cooling effect.
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SAFKEMNLEMNRBIZDMN T,  Asmist water temperature is raised,
. i’j*_L? 75\“}&’]\ * Average droplet diameter drops
T L

L * Spray mass flow rate drops mKEEFELT, KWV VROERTERERE., RRFEZHET OIXNRELTHIENHSAIEEELHHEEZD

° 5 ﬁi/}lbib\/}j'}f X . Evappration speed and evaporation ;h,éo =A I‘ﬁ?nﬂ{’& __I‘//7tL—C*IJJ i —Cg’é L w7.|_;?*_ ¥ﬂﬁtbf1ﬁ ! jf%}f%éo

: ﬁf;%ﬁ?ﬁz;ﬁ&i?}ﬁ . ?Cfsl:ggsfiii s mostly unchanged  2Praying hot water could have value as a way to increase evaporation rates in small ducts and spaces. Also, the
A% R 2 o supply water can be used as a heat sink, or hot water sprayed as a legionella countermeasure during normal use.




