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Exemplo : Evaporacdo de Agua
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Exemplo : Evaporacdo de Agua
Balango de Energla JA(hA,S - hA,U ): q'(.;ond o ql(;onV o qlf"ad

(hA,s - hA,u): hfg
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Exemplo : Evaporacdo de Agua

Balanco de Energia JA (hA’S - hA’u ) = Ucond — Yconv
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Resfriamento Evaporativo
Torre de Resfriamento
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Temperatura de bulbo imido e bulbo seco
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- Temperatura de bulbo umido e bulbo seco

Gaze umida
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-Condicao de regime permanente

Tgs=T, :temperatura de bulbo seco
T, =T, :temperatura de bulbo umido
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TORRE DE RESFRIAMENTO
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TORRE DE RESFRIAMENTO

- Resfriamento evaporativo (wet cooling towers)

- CONTATO AR-AGUA
-ENTALPIA DE VAPORIZACAO ~ 80 %
-RESFRIAMENTO DA AGUA~20%

RANGE = TAGUA QUENTE ~ T AGUA FRIA

TEMPERATURA DE BULBO UMIDO DO AR - LY

APPROACH = T46yarria— Tau

APPROACH > 3 2C

- Resfriamento nao-evaporativo (dry cooling towers)

- Resfriamento combinado (wet-dry cooling towers) 17



circulacao natural circulacao forcada

circulacao induzida
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TORRE DE RESFRIAMENTO
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TORRE DE RESFRIAMENTO

Transferéncia de calor na interface ar - agua.
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TORRE DE RESFRIAMENTO

Perfis de umidade e de temperatura de possiveis condicdes no fundo da
torre (a), (b) e no topo da torre (c). (McCABE et al. 1993)
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Har2 - Harl = (aj.CL : (Tal _Taz)

TORRE DE RESFRIAMENTO
Transporte simultaneo de calor e massa

Linha de saturagio (H*-H,)
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Carga téermica da torre:
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TORRE DE RESFRIAMENTO - Desempenho tipico
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