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HYPOTHESIS

The air - conditioner is operable in sunny
morning in Winter.

Proposed procedure:
Use Hobo to find out the temperature

drops in the room and see whether they
use the air conditioner in the mornings
or not. Also to find out the internal and
solar heat gain in the room in early
mornings.

The blinds are consistently used in the
morning.

Proposed procedure:
Frequent visiting to the Kibbie dome for
observance, HOBO analysis.

Pool causes moister in the air.

Proposed procedure:
Use Hobo on the Mezzanine Floor and

the First Floor to find out the difference
in air water content caused by the pool.




EXISTING FEATURES

Roof system that goes around the whole
building that tries to act as a shading
device.

Hydrotherapy pool that is located on
the mezzanine floor.

1
HVAC System that can be seen on the
ceiling of the weight room.
Curtain wall system that provides shade
on east, north and south sides.
Two floor system: First Floor and
Mezzanine floor.
Clearstory windows on west side of
Mezzanine floor. :

Black rubber flooring.

HYPOTHESIS 1 The air - conditioner is operable in sunny morning in Winter.

 METHODOLOGY
1) ANALYSIS OF HOBO ON FIRST FLOOR AND MEZZANINE FLOOR.
2) SBEED ANALYSIS
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Observing the chart, during
. the morning the highest
temperature reach around
68- 72 degree Fahrenheit
which is in comfort zone.
The lowest temperature set
back seems to be around
57 degree and the heating
system might have turned
on to get the comfort zone.
The peaks in the picture are
from the sun during sunny
, morning.
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HYPOTHESIS 1# The air - conditioner is operable in sunny morning in Winter.
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Observing the chart,
during the morning the

highest temperature reach
around 72- 74 degree Fahre
nheit which is in comfort

zone.
The lowest temperature
setback seems to be

around 62 degree and the
heating system might have
turnedon to get the
comfort zone.

The peaks in the picture
are from the sun during
sunny morning as in HOBO
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HYPOTHESIS 1# The air - conditioner is operable in sunny morning in Winter.

SBEED
ANALYSIS

The chart shows that the
electric consumption s
highest during the coldest
month of the vyear l.e.
December and January. It
can be due to the HVAC
systems running during this
time of year .



CLIMATE NEEDS

* Most of the passive design
strategies for the
Pullman/Moscow climate involve
Heating
= Internal Heat Gain (18.9%)
= Passive Solar Direct Gain

(15.4%)

= Heating, add Humidification if
needed (62.9%)

* Higher than average internal
gains?
= Users sweating and working
out.

=  Temperature controlled pool.



RECOMMENDED STRATEGIES

* After modeling the Weight Room in SBEED,
we can analyze each of the recommended
design strategies to see how efficient the
original designers planned the building.

¢ Top Design Guidelines:

= Passive buildings have snug floorplan w/
central heat source, south facing windows,
and roof pitched for protection.

= Low mass lightly sealed, well insulated
construction to provide rapid heat buildup
in morning.

= Winter sun penetrates daytime use spaces
w/ specific functions that coincide with
solar orientation.

STIMULATING INDOOR TEMPS
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Left side: Mechanical
Heating and Cooling turned
off

Compared with Right side:
Mechanical
Heating/Cooling turned on.

In comfort zone through
much of the year (May —
Oct)



STIMULATING ENERGY COSTS

Energy Costs in Average
Dollars per hour.

Left side: Mechanical
Heating and Cooling turned
off.

Compared with Right side:
Mechanical Heating/Cooling
turned on.

3-4 times higher energy
costs running year round
HVAC.

STIMULATING AIR CONDITIONER OUTPUT

* Isolating the air conditioning unit
output for the building. As expected,
the air conditioning is running through
warmer summer months, with peak
running time occurring from July
through August with high output in the
evenings.



HYPOTHESIS #1 RESULTS

e Using the hobos and SBEED we found out some information we claimed that the air conditioner was being used
during the sunny mornings in the winter we found out that early in the morning its actually quite cold so the heating
system must be turned on so that it’s a comfortable temp for the users we also noted that the electricity's highest
use was during the winter which makes sense. Looking at SBEED it also confirmed the fact that the winter mornings
are being used for heating.

* Soin conclusion we were wrong about our hypothesis

HYPOTHESIS 2. The blinds are consistently used in the morning.

' METHODOLOGY
1) ANALYSIS OF HOBO ON EAST AND SOUTH FACING WINDOW.
fQ) SEFAIRA ANALYSIS
;8) GLARE ANALYSIS

_________________________________________________________________________________________________________________



HYPOTHESIS 2# The blinds are consistently used in the morning.

* X

}
!
OO

——
)

—Temp, °F ® HOBO 1

@ Host Connected

X End Of File

=e-Max: Temp, °F

Observing the chart, the
highest temperature
achieved before noon i.e.
around 10 am to noon. This
kind of gives a general idea
that the blinds are down
during this time to prevent
the glare from the East
windows. And the heat
trapped between the blinds
causes rise in temperature.
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GLARE ANALYSIS

1) VIEW 1 FACING NORTH FACING WINDOW (CLOUDY DAY & SUNNY DAY)
2) VIEW 2 FACING EAST FACING WINDOW (CLOUDY DAY & SUNNY DAY)
3) VIEW 3 FACING SOUTH FACING WINDOW (CLOUDY DAY & SUNNY DAY)



GLARE ANALYSIS #1 Facing North Window (Sunny day 10:00am)

GLARE ANALYSIS #2 Facing North Window (Cloudy day 03:15pm)




GLARE ANALYSIS #3 Facing East Window (Sunny day 10:00am)

GLARE ANALYSIS #4 Facing East Window (Cloudy day 03:15pm)




GLARE ANALYSIS #5 Facing South Window (Sunny day 10:00am)

GLARE ANALYSIS #6 Facing South Window (Cloudy day 03:15pm)




HYPOTHESIS #2 RESULTS

FIXING THE ISSUE (STRATEGIES)




EXISTING NATURAL LIGHT CONDITIONS

DECEMBER 21 9AM JUNE 21 9AM

EXPERIMENT WITH HORIZONTAL FINS

Sun at noon

East rising sun
Summer sun West rising sun

winter sun

Horizontal Shading device

Horizontal shading devices can be
installed on the mullions at the
East side the re-radiate the sun
rays from entering the building
interior.



EXPERIMENT WITH VERTICAL FINS

"DECEMBER 21 9AM - “JUNE 21 9AM



EXPERIMENT WITH LIGHT SHELF

The use of light shelf helps
to direct the sunrays
towards the ceiling and
enable diffusion of natural
light along with shading
_from the direct sunrays.

DECEMBER 21 9AM JUNE 21 9AM

HYPOTHESIS 3 rool causes humidity in air

METHODOLOGY
) ANALYSIS OF HOBO ON FIRST FLOOR AND MEZZANINE FLOOR.

_________________________________________________________________________________________________________________



MEASURING THE WATER CONTENT IN AIR

Using our HOBO data (RH and Temp) in conjunction with
the Moscow/Pullman Psychrometric chart we can
determine amount of water content in the air (in grains
of moisture) near the recovery pool and compare to the
air on the first floor (below mezzanine).

* This can tell us about air character of the mezzanine
floor and how it might affect the comfortability and
temperature of the space.

THE PLAN
HOBO 2 data (first floor air) HOBO 5 data (pool air) HOBO 4 data (near pool
water content water content air) water content

Comparing the water content levels in the air



HYPOTHESIS 3# Pool causes humidity

HOBQ 5 — Installed near the pool

-Measurements  of the
Temp and Relative
Humidity of the air near the
recovery pool for the
period of Feb 20-March 5

-We can observe an
average temp

of 70.8 degrees F and an
average RH of 20.0 %

-Measurements of the
Temp and Relative
Humidity of the air near the
recovery pool for the
period of Feb 20-March 5

-We can observe an
average temp of 70.8
degrees F and an average
RH of 25.0 %

T AT

Comes out to be an air water

content measurement of ~25
gr



HYPOTHESIS #3 Pool causes humidity

HOBO 2 — Installed on first floor

-Measurements  of  the
Temp and Relative
Humidity of the air near the
recovery pool for the
period of Feb 20-March 5

-We can observe
an average temp of
65.1 degrees and

an average RH of 28.9 %
o~

® HOBO 2

-Measurements of

the Temp and Relative
Humidity of the air near the
recovery pool for the
period of Feb 20-March 5

-We can observe an
average temp of 65.1
degrees and an
average RH of 28.9 %

Comes out to be an air water
content measurement of ~21
grains of moisture



HYPOTHESIS 3# Pool causes humidity

HOBO 4 — Installed near HOBO 5

-Measurements of the
Temp and Relative
Humidity of the air near the
recovery pool for the
period of Feb 20-March 5

-We can observe
an average temp of
68.9 degrees and

an average RH of 27.6 %
[

HOBO 4

-Measurements of

the Temp and Relative
Humidity of the air near the
recovery pool for the
period of Feb 20-March 5

-We can observe an
average temp of
68.9 degrees and an
average RH of 27.6 %

HOBO 4

Comes out to be an air water
content measurement of ~24
grains of moisture



HYPOTHESIS #3 RESULTS

HOBO 5 HOBO 4 HOBO 2
air/water air/water air/water

content content content

As expected, HOBO 5 (the one near the pool) seems to have a higher air moisture measurement at ~25 gr,
HOBO 4 (the one near HOBO 5) has a slightly lower measurement at ~24 gr, which is quite higher than HOBO
2 (the one on the ground floor) at ~21 gr.
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OUTCOMES Rresults from the 3 Hypotheses.

HYPOTHESIS

1) THE AIR CONDITIONER IS OPERABLE DURING SUNNY WINTER MORNINGS.X
2) THE BLINDS ARE CONSISTENTLY USED IN THE MORNING

3) THE POOL CAUSES A HIGHER MOISTER CONTENT IN THE AIR



CONCLUSION & LESSONS LEARNED

Hypothesis #1 — The air conditioner is running in the winter-time.

-Through our data and observations, we determine that the air conditioner is not needed in the
winter and is not running during the cold months. Most of the passive strategies should be focused
toward efficiently heating the space. If cooling is needed/desired in the winter, some possible
options include adding operable windows in strategic locations to cut down on energy
consumption.

Hypothesis #2 — The blinds/internal shaders are consistently used during the morning.

-In analyzing the daylight of our building, we can see that the internal blinds are a less ideal way
of dealing with natural light of the spaces due to the potential of over lit and glared spaces, while
not allowing the full solar gain to heat the space in the morning. Through our simulations, and
design experimentations, we suggest that a redesign of a new shading scheme in which light shelves
and physical shaders will achieve a more efficient light levels and gains, reducing glare.

Hypothesis #3 — The recovery pool causes more moisture in the air.

-This is correct through our HOBO measurements. The overall water content in the air may
contribute to the comfortability of the space, providing a gradient of changing environments the
closer the users physically get to the pool.

THANKS FOR A GREAT SEMESTER, BRUCE!




