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Handwriting this would have caused a time crunch on our end so we typed

Resources

Thermodynamics, An Engineering Approach (9th Edition)
“This includes tables

MET350 Notes by Colby Watts and Gabriel Cabello Torres

MET350 Homeworks, Modules, and Examples (Provided by Professor Ayala)

ASHRAE Psychrometric Chart

Online Virtual Psychrometric Chart: https://www.psych-chart.com/
*We did not blindly trust the site and confirmed with the physical chart first

Approach

Here's what we know about the test.

Tdb = 75F, and RH= 50%

State 5 has a 500CFM value

State 0 has an entrance value of 500CFM

Outdoor Air conditions are 90F and RH = 60% (this affects State 0)

The Cooling and Dehumidifying Unit is IDEAL which means RH is 100% at State 1’
Fan is ideal so the only thing changing about State 1 is the CFM.

We assumed the following. State 3, which is leaving the conditioned space, has the same
values as the conditioned space. Ergo, T3 = 75F, RH3 = 50%,

and all the psychrometric chart
values along with it.

Initially, we assumed that the easiest starting point was to treat State 2 and 3 as its own simple
heating problem. Why? Because we had the values for State 3 leaving the Conditioned Space
(we'll call this CS from now on). So we set out to treat Q_room as the Q_in of the problem,

However, we ran into two issues. We only have the ratio of humidity sharing values with 2 and 3
(which is obtained by 3).

In order to troubleshoot this, we assumed that State 1’ left the Cooling and Dehumidifier at an
RH of 100% since it is ideal. The fan would not affect the air-state condition since it is also ideal.
However, we are aware that the fan would increase the mass flow rate and volume flow rate
because it's still a fan. It would not go without some sort of effect.

We drew a line to Relative Humidity = 100% from the T_db = 75F and RH = 60% on the
Psychrometry Chart. We estimated that the number was T2 = 55F because of the simple
process heat path having a constant humidity ratio of .0092 Ib/lb.
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te was an
We were met with problems calculating the mass flow rate sincg the mass flow rat e
unreal number too high for this theoretical scenario. We know it's not apt but we
anyway

We plugged and chugged for the rest..
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