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Heat Exchanger with Water Vapour Condensation / Wet Coils in AHU

Quelle: Regeln und Steuern von Lüftungs‐/Klimaanlagen / Siemens
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Heat Exchanger with Water Vapour Condensation

Quelle: Siemens Grundlagen hx‐Diagramm

Bypass - Effekt
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HeatExchanger (NTU / Effectivness-Method) Carnot 

Ausschnitt S‐FunctionAus: Wärmeübertrager, W. Wagner, Vogel‐Fachbuch
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Quelle: Energy Plus

Heat Exchanger with Condensation (Energy Plus)
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Quelle: Engineering Reference

Heat Exchanger with Condensation (Energy Plus)

15.2 Coils
15.2.1 Chilled-Water-Based Air Cooling Coil

The input object Coil:Cooling:Water is simpler than the detailed geometry model. 

The simple model provides a good prediction of the air and water outlet conditions without requiring the
detailed geometric input required for the detailed model. A greatly simplified schematic of enthalpy
and temperature conditions in a counter flow cooling/dehumidifying coil is shown in the schematic
Figure 15.1. The input required to model the coil includes only a set of thermodynamic design inputs, 
which require no specific manufacturer’s data. 

The coil simulation model is essentially a modification of one presented by Elmahdy and Mitalas
(1977), TRNSYS, 1990 and Threlkeld, J.L. 1970. The model calculates the UA values required for a 
Dry, Wet and Part Wet & Part Dry Coil and iterates between the Dry and Wet Coil to output the fraction 
wet. There are two modes of flow operation for this model: CrossFlow or CounterFlow. The default 
mode is CounterFlow.
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Quelle: Engineering Reference

Heat Exchanger with Condensation (Energy Plus)

Figure 15.1: Simplified Schematic of Cooling/Dehumidifying Coil

15.2.1.1 Heat Transfer and Energy Balance

The cooling coil may be completely dry, completely wet with condensation, or it may have wet 
and dry sections. The actual condition of the coil surface depends on the humidity and temperature
of the air passing over the coil and the coil surface temperature. The part-dry part-wet case
represents the most general scenario for the coil surface conditions. There are subroutines present
in the model for both the dry and wet regions of the coil, and a subroutine that iterates between
the dry and wet subroutines to calculate the fraction of the coil surface that is wet. For each region
the heat transfer rate from air to water may be defined by the rate of enthalpy change in the air
and in the water. The rates must balance between each medium for energy to be conserved.
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Quelle: Engineering Reference

Heat Exchanger with Condensation (Energy Plus)

hair,in = PsyHFnTdbW(Tair,in;wair,in) (15.17)
hair,out = PsyHFnTdbW(Tair,out;wair,out) (15.18)
hw,sat,in = PsyHFnTdbW(Tw,in; PsyWFnTdpPb(Tw,in; Patm)) (15.19)

𝑄coil = 𝑚air * (hair,in – hair,out) (15.20)

Tw,out = Tw,in + 𝑄coil / (𝑚w,max * Cp,w) (15.21)

hw,sat,out = PsyHFnTdbW(Tw,out; PsyWFnTdpPb(Tw,out; Patm)) (15.22)

We now calculate the design coil bypass factor. The bypass factor is not used in subsequent
calculations. It is calculated solely to use as check on the reasonableness of the user-input design 
inlet and outlet conditions. First we make an initial estimate of the apparatus dew point 
temperature:
Tair,dp,app = PsyTdpFnWPb(wair,out; Patm) (15.23)

We also need the “slope” of temperature versus humidity ratio on the psych chart between the
inlet and outlet air conditions:

ST,w = (Tair;in - Tair;out) / (wair,in - wair;out) (15.24)
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Heat Exchanger with Condensation (Carnot)
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Heat Exchanger with Condensation (Carnot)
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Heat Exchanger with Condensation (Carnot)



30.06.2022Institut Nachhaltigkeit und Energie am Bau / Carnot Nutzertreffen 2022 / Christoph Messmer 11

Heat Exchanger with Condensation (Carnot)

Next Steps

- Validation of the block
- Speed evaluation
- Consideration of a timer

- Evaluation of a Look-up table variant based on the standard HX


