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Abstract & Introduction

Technology has been constantly improving the quality of
engineering products which allows engineers to change the
equipment they use in different buildings. For example all
diffusers serve the same purpose, which is to control the flow
of a fluid through a pipe or duct. However, different types of
diffusers are used based upon the dimensions and the
aesthetics of the space [1]. The purpose of this research is to
determine how equipment used within certain buildings
optimizes the condition of the space within that specific
building.

In this research project, the primary pieces of equipment being
compared were the fans and the diffusers. For this research the
loads and the plans for a warehouse, a high school, and a clinic
were used. The data collected found that the different models
of fans and diffusers used were specified to accommodate for
the space each fan or diffuser was located in. The fans located
in high school labs and the chemistry lab fume hood in
particular required a much higher horse power of 3 which is 7.5
times higher than the horsepower needed in a general clinical
room. Having specialized models of fans and diffusers made by
Greenheck allows for certain rooms and spaces to carry out
their required processes or functions [2]. These specialized
engineering equipment follow certain codes and standards and
are made to optimize the space within a building [3].

Methodology

The first step required to take in this research
process is to identify which type of buildings must be
compared. In order to, distinguish the type of
equipment being used in buildings, it is best to use
unique structures such as warehouses, schools, and
health care facilities. The buildings used for this
research process were a warehouse at Cedar Port,
SER Ninos High School, and Out Patient Clinic. The
next step taken was comparing the types of fans,
diffusers, fixtures, air handling units, water coolers,
and other equipment used. In other to do this the
schedules for all the equipment, the diffusors and air
handling units in particular, had to be analyzed. A
comparison of the rotations per minute and the
cubic feet or air mover per minute by each fan s
necessary. An even deeper analysis of this
equipment could be done by using the loads which
were ran at DBR Engineers. The final and most
important aspect of this research process is to
analyze why and how certain equipment and
systems benefit the building they are located in over
other buildings.

Warehouse Fan Schedules

FAN SCHEDULE

MARIK EF-1 EF-2 EF-3

SERVES RESTRODOMS WAREROUSE VENT WAREHOUSE VENT

TYPE/DRIVE CENTIDIRECT CENTIDIRECT CENT/IDIRECT
NTERLOCK EMCS EMCS EMCS
CFM 375 1,525 1,525
EXT. S.P. (IN W.G.) 1.000 0.500 0.500
HORSEPCWER 14 | 142 | 12

FAN SPEED (RPM) 1,592 1,088 1,088
SOMES (MAX) 8.2 8.8 8.8
VOLTS/PHASE/HERTZ 12011/60 1201/80 120/1/60
MANUFACTURER GREENHECK GREENHECK GREENHECK
MODEL MUMBER G-098-VG G140V G G-140VG
NOTES 1,23, 4,5 1,224 5 1,2,3. 4,5

Clinic Fan Schedules

GENERAL EXHAUST FAN SCHEDULE
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High School Fan Schedules

FAN SCHEDULE

MARK EF-A1.1 EF-A12 EF-AZ2.1 EF-A2.2 EF-A23 EF-B1.1 EF-B1.2 EF-B1.3 EF-BE1.4 EF-81.5

SERVES LVL 1 RRs TOILETSSSHOWER LVL 2 TOILETS CHNC MACHINE LASER CUTTER JAMTOILETS BOYSIGIRLS RR KITCHENISERVING JANRRs JANIRRs

TYPEDRNE CENT/DIRECT CENTIDIRECT CENTIDIRECT CENT/DIRECT CENT/BELT CENTIDIRECT CENT/DIRECT CENTIDIRECT CENT/DIRECT CENT/DIRECT
INTERLOCK EMCS EMCS EMCS EMCS EMCS EMCS EMCS EMCS EMCS EMCS
CFM (MINL A, ) 160 300 160 160 500 226 oo BEE 306 226

EXT. 5. P.(IN W.G.) 0.500 0.500 0.500 0.500 5.000 0.500 0.a00 0.750 0.500 0.500
HORSEPOWER 115 Mo 115 115 2 115 110 G 1o o

FAN SPEED (RPM) 1,703 1,654 1,703 1,703 4,002 1.725 1,726 1726 1.72% 1,726
SONES (MAX) 5.5 5.2 5.5 5.5 EDABA 5.y 8.2 10.7 83 a.v
VOLTS/PHASEMHERTZ 1200160 12041160 12001950 12060 430/3060 12001060 12001160 12041160 12001560 12001180
MANUFACTURER GREENHECK GREENHECK GREENHECK GREENHECK GREENHECK GREENHEGE GREENHECH GREENHECK GREENHECK GREENHECK

MODEL NUMEER GT0NG G0BG G-TONG G-TONG LISF-03-81 G-070MG G-DBEDAVG CUE-D95MG G080V GAOTONG
NOTES 1.2,3.4 1234 1234 1.2,3.4 1,234 1,234 1.2,3.4 1234 1234 12,34
MARK WF-A 101 VF-AZ-1 VF-B1-01 VFE-BZ01 VF-B202 VF-C1-01 WF-C1-02 VF-C100 VF-C1-04 EF-B21

SERVES ELEC 126 ELEC 2007 ELEGC 135 ELEC 213 ELEC 222 ELEC 1688 AN 153 ELEC 144 AN 150 ART 211

TYPE/DRNVE CENT/DIRECT CENTDIRECT CENT/IDIRECT CENT/DIRECT CENTVDIRECT CENT/RECT CENT/DIRECT CENTVDIRECT CENT/DIRECT CENT/DIRECT
INTERLOCK EMCE EMCE EMCS EMCE EMCS EMCE EMCE EMCE EMCE EMCS
CFR (MIRLAAA ) 250 280 500 250 2580 250 250 280 250 1,260
EXT. &P (M. W.G.} 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.280 0.250 0.750
HORSEPOWER 115 M5 115 116 115 1115 115 115 115 13
FAM SPEED (RPM} 1,725 1,725 1,725 1,725 1,725 1.725 1,725 1,725 1.725 1,302
SOMES (MAX) 6.4 G4 6.4 6.4 G4 6.4 6.4 G4 6.4 10.6
VOLTS/PHASE/HERTZ 1200180 1204160 12001080 1200151 12001160 1200180 12001580 1200160 1200080 12041080

MANUFACTURER GREENHECK GREENHECK GREEMHECK GREENHECK GREENHECK GREENHECK GREENHECK GREENHECK GREENHECK GREENHECK
MODEL NUMEER SQ-10-VG 5Q-T0NG S5Q-T0VG SQ-T0NVG 5Q-710VG 50-70-VG S0-T0NG 5Q-T0MG S50Q-T0-VGE G-130-VG
NOTES 13456 13458 1,534,586 13456 1.3.4.586 13456 1,3.4.56 1.3,458 134,56 1,234

EF-C1.1 EF-C1.2 EF-C1.3 EF-C1.4 EF-C1.5 EF-C1.6 EF-C1.7 EF-C1.8

CHEM FUME HOOD CHEM STORAGE CHEMISTRY LAB LOCKERS/RESTROQOMS BIOLOGY LAB PHYSICS LAB LVL1& 2RGR1|:LSEBDYS GARDEN STORAGE

CENT/DIRECT CENT/DIRECT CENT/DIRECT CENT/DIRECT CENT/DIRECT CENT/DIRECT CENT/DIRECT CENT/DIRECT

EMCS EMCS EMCS EMCS EMCS EMCS EMCS EMCS

750 140v280 1115/2225 1,220 a00 1,015 1.200 130

0.750 0.35/1.4 0.5/2 0.500 0.500 0.750 0.500 0.500

34 12 2 1/4 1/4 112 1/4 1/15

2,646 1,848 1,283 1,145 1,725 1,293 1,673 1,187

20.0 1.7 18.8 8.8 10.7 9.6 10.4 5.2

120/1/60 120/1/80 480/3/80 120M1/80 120M1/60 120/1/60 12001180 120/1/60

GREENHECK GREENHECK GREENHECK GREENHECK GREENHECK GREENHECK GREENHECK GREENHECK

VK-H-12-5 G-100HP-VG G-200HP-VG G-130-VG G-093-VG G-120-VG G-100-VG G-085-VG

1,234 12,347 1,234,7 1,234 1,234 1,234 1,234 1,234
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Findings

From the results provided in the schedules and the
calculated loads we can identify the differences between
the fans used. The warehouse is shown to have 1 fan that
operates at 1592 rotations per minute and 2 other fans
that operate at 1088 rotations per minute. The first fan
serves the restrooms whereas the other two fan serve
warehouse ventilation. However, the 2 fans that serve
the warehouse ventilation move an abnormally high
amount of air at 1525 cubic feet per minute. The High
School has many more fans but the ones this research
will focus on are those in laboratories, electrical rooms,
and bathrooms. Starting off with the laboratories which
are unique to the high school, the fans used in these
rooms are much faster, contain a greater horsepower,
and move greater cubic feet per minute (CFM) than most
other fans. The chemistry fume hood alone moves 750
cubic feet of air per minute and has 2646 rotations per
minute (RPM). The Biology lab also has a very high CFM of
900 and an RPM of 1725. The electrical rooms in the high
school all maintain a steady RPM of 1725 and a CFM of
250. Lastly the clinic maintains a relatively steady RPM
and CFM in its patient rooms at 1158 RPM and 150 CFM
respectively.

Discussion

These findings provide a relatively clear understanding of which spaces
within certain buildings contain fans that are specialized and differ from
fans within any generic space. For example, we can clearly note that the
fans in the chemistry fume hood and labs move a much higher CFM of air at
750 and 900 respectively. When compared to the CFM of air moved by the
fans in a clinic room which is only 150, the amount of air moved by fans in
the high school lab is 5 to 6 times higher. The chemistry lab and fume hood
which must rid the space of any dangerous chemicals will definitely have to
move a greater amount of air per minute and will therefore rotate faster.
The CFM used for warehouse ventilation is also significantly higher, but this
is because the dimensions of the room and space are much larger meaning
that the volume of air the fans have to move is greater. The difference in
what each space is used for and the dimensions of each space allows for
different models of the equipment to be used in areas that serve different
purposes.

These findings and their analysis can be improved by using buildings that
are even more distinct. With a relatively limited number of buildings to
chose from it may be more difficult to differentiate the equipment and
their purposes. However, by diversifying the types of buildings being
analyzed, the results and findings can be much broader and easier to
analyze.
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