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Your instructor...

Mr. Terry L. Robinson
aka

Prof. Ko[df”hoﬂ:

= 5

ATR CONDITIONING IMNSTRUCTOR

Ll "-;.

Member of Council of Refrigeration and
Air Conditioning Educators






In the early 1900’s, there was a young engineer
Working For Buffalo Forge Company that received
a 'flash of genius' while waiting for a train.

It was a foggy night and he was going over in his
mind the problem of temperature and humidity
control. By the time the train arrived, Carrier had
an understanding of the relationship between
temperature, humidity and dew point.

That young engineer was...

«.Willis H. Carrier

firom The Father of Cool Willis Haviland Carrier: The History of Air Conditioning by Mary
Bellis on www.about.com




What Mr. Carrier’s 'flash of genius' that
day came to be known as Psychrometry...

...the study of air and

water vapor in mixture.

"It's this ‘'mixture’ idea that leads me to nick-
name Psychrometrics, Cocktailmetrics.”
says Prof. Koldenhott
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Seven Properties of Air
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Seven Properties of Air...

1. Prof. Koldenhott’s Dry Noodle Temp better
known as Dry Bulb Temperature /v s«

oootakewuff: AUAL g ), #. rd
- H"F’?H ,-: H_ o |
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Seven Properties of Air...

2. Prof. Koldenhott’s Wet Noodle Temp better
known as Wet Bulb Temperature, . .

...taken with a thévnfometf r with a
LNV : ed ﬁW1ck

dly f!l'.:f-.: a0 Al 50 60 (] 30 PSYCHROMETER
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Seven Properties of Air...

3. Prof. Koldenhott’s Wet Spot Temp
better known as Dew Potﬁf“”_” fYB/AY SR 4




PROPERTY
OF AIR

SYMBOL

EXPRESSED
BY

SCALE
LOCATION

LINE
DRAWN

DRY BULB
TEMP

OF

SOLE
BOTTOM

STRAIGHT
UP

WET BULB
TEMP

OF

INSTEP

SLANTED

DEW POINT
TEMP

INSTEP

HORIZONTAL
TO LEFT




Seven Properties of Air...

4. Specific Humidity

(aka Absolute Humidity or Humidity'Ratio)’® s
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Seven Properties of Air...

S. Relative Humidity

B.C.

By Johnny Hart]

Telative humidity

THE SWEAT THAT APPEARS
ON YOUR. BROW WHEN YOUR
MOTHER-IN-LAW SHows UP
UNEXPECTEDLY
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Seven Properties of Air...
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Seven Properties of Air...
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PSYCHROMETRIC ASSIGNMENT

Prof. Koldenhott suggests that you do the following Assignment:

1. Print multiple copies of the next slide (Psychrometric
Chart.)

2. Using a Sling Psychrometer, record Outdoor Conditions
and Indoor Conditions. (Note: Instruction on how to
construct a sling psychrometer follows the next slide.)

3. Plot the Outdoor conditions (DB and WB) on one
Psychrometric Chart.

1. Plot the Indoor conditions (DB and WB) on one
Psychrometric Chart.

2. Draw the lines necessary to find all other Properties
of air

Prof. Koldenhott's FUNdamentals of Cocktailmetrics
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Making a Sling Psychrometer for reading

WB: Need: 1 ea. Athletic Shoe Lace
*'b‘b‘ﬁ-‘Hﬁr‘b‘h‘ﬁ-‘Hﬁr‘b"ﬁr‘h‘ﬁr‘b‘lﬁ-‘ﬁr‘ﬁr‘b‘h"b‘b‘h‘\-‘b‘h‘\r‘b‘h"b‘h‘b‘h‘\r‘b‘h‘i‘h‘h‘b‘b‘h‘\-‘b‘h‘\r‘b‘b‘h‘hﬂh‘h

Cut Shoe Lace

FIANELVAREE VAR VAR R AR L VMRS LM S VA LA S VA

FIANELVAREE VRN E VAR R VMR VMR R VA S VARV bR DA

ARNSEIANA

:m

Poke Pocket Thermometer into long piece of Shoe Lac

:m

To use: Wet short end and sling while
holding on to long end.

Short piece taped or rubber-banded to Thermometer

Prof. Koldenhott's FUNdamentals of Cocktailmetrics \ 28






Air Conditioning Processes...

Transition
Evap Coil
p \ Blower Section
Sl*)ply Air Plen Return Aiy Plenum
- Heat
B Section

r Psychrometric
SA changes take place

between RA and
°F DB % be
°F wB
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Othe]‘ AC Processes:.gﬂri'mm.l"f BIU/LE  SHR 4
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Sensible and Latent change
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Air Side Equations

Sensible Load:
Q.= {1 XM X pr
A constant based Determined from
on the Density of the Condensing
Air and a time Unit model number

conversion factor

Q, is expressed in BTUH

Prof. Koldenhott's FUNdamentals of Cocktailmetrics 37



Air Side Equations

Latent Load:
Q.= £8 QI XpCR
A constant... Same as that used
including a time for Qg

conversion factor

Q, is expressed in BTUH

Prof. Koldenhott's FUNdamentals of Cocktailmetrics 38



Air Side Equations

Total Load:
0, 415 Xi X
A constant... Same as that used
including a time for Q.

conversion factor

Q; is expressed in BTUH

Prof. Koldenhott's FUNdamentals of Cocktailmetrics 39



PSYCHROMETRIC PROCESSES ASSIGNMENT

Prof. Koldenhott suggests that you do the following Assignment:

1.

Using a Sling Psychrometer, record Return Air
Condition and Supply Air Condition of an actual Air
Conditioning Process (suggest Cooling and
Dehumidification for best results.) Determine CFM
from Model # of Outdoor Unit. Plot the RA and SA
on the chart.

Draw the Process Line. What type of Psychrometric
Process?

Determine AT: , AGR: AH:

Calculate:
a. Qg
b. Q.
c. Qy

Prof. Koldenhott's FUNdamentals of Cocktailmetrics
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Sensible Heat Ratio...

S

...the ratio of Sensible Load
(0 to Total Load (0,)




Sensible Heat Ratio...




Sensible Heat Ratio...

Example:
29,060 btuh

SHR =
36,3235 btuh

.80 SHR




Sensible Heat Ratio...

The way Englneers Plot SHR on the
¥ ENTHALPY BTU/LB

PSYCHROMETRIC CHART

Permanent
Index Pomt

Note: Any Process Line
parallel to this line will
maintain the SHR




SENSIBLE HEAT RATIO ASSIGNMENT

Prof. Koldenhott suggests that you do
the following Assignment:

Calculate Actual Sensible Heat Ratio
for the previous assignment.
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/If you've gone ’rhr'ough\

the entire presentation, I
appreciate your effort.
Please let me know what

yu think. -

Prof. Koldﬁﬂhoﬁ:

AIR COMDITIONING IMNSTRUCTOR

Email: profkoldenhott@tx.rr.com

or write:.

Prof. Koldenhott
2787 Sun Valley Dr.
Grand Prairie, Texas 75052

Prof. Koldenhott's FUNdamentals of Cocktailmetrics
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