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INTRODUCTION

In support of the Hawai’i Department of Education and the University of Hawai’i’s K-12 Energy Systems Study, 
MKThink instrumented a series of rooms on the Campbell High School, Ilima Middle School, Kaimiloa Elementary 
School, and Pohakea Elementary School campuses for testing.  In accordance with the project task order, MK-
Think collected data from a network of sensors deployed on the Campbell School Complex in Ewa Beach, Hawaii.  
The team formatted, scrubbed, and entered the data into the 4Daptive database platform where the it was then 
assessed for quality and relevance.  Upon determining the quality of the data, MKThink identified areas where the 
data could be more robust, and developed means for improving data quality and collection.  

The Task 1.1 Report describes and illustrates the data collected during this phase of the project.  Task 1.1.  De-
scription of the deliverable is as follows:

Report identifying sources of available data with annotation regarding quality of data, sources of data, respon-
sibility for acquisition of data and recommendations.
Initial database output showing existing asses (asset cards) and data collected through field measurements 
(data cards) in tabular and graphical format.

The initial database can be accessed at www.4dapt.com.
User name: 	 Hawaii Schools
Password:		 HIDOEGuest

Section One provides a review of the site and building asset cards for the permanent and portable buildings 
where sensors were deployed.
Section Two includes data summary tables for three environmental variables: temperature, relative humidity, 
and illuminance for the full study period and for the months July through November.
Section Three includes a set of data cards describing and illustrating a sample of the data collected through 
field measurement for three environmental factors (temperature, relative humidity, and illuminance). Data cards 
show data in month to month, single day, and full study period formats.  The full data series can be found at 
www.4dapt.com.
Section Four includes a comprehensive list of data types, indicating source, usability status, and acquisition 
responsibility for each data set collected.  
Section Five includes recommendations for data collection methnodologies for the next phases of the 
project.

The analytic period covered by this report is 23 July 2013 through 19 November 2013.



Roundhouse One, 1500 Sansome Street, San Francisco, California 94111 | roundhouseone.com | 415.321.8336
Preliminary & Confidential. Do not distribute.  5 May 2014.

3

TABLE OF CONTENTS
INTRODUCTION����������������������������������������������������������������������������������������������������������������2
1.  ASSET CARDS�������������������������������������������������������������������������������������������������������������5

1.1  SITES��������������������������������������������������������������������������������������������������������������������6
1.2  PORTABLES��������������������������������������������������������������������������������������������������������10
1.3  BUILDINGS���������������������������������������������������������������������������������������������������������13

	   ASSET CARDS

2.  DATA SUMMARY TABLES������������������������������������������������������������������������������������������27
2.1  TEMPERATURE��������������������������������������������������������������������������������������������������28
2.2  RELATIVE HUMIDITY������������������������������������������������������������������������������������������34
2.3  ILLUMINANCE����������������������������������������������������������������������������������������������������40

	   DATA SUMMARY TABLES

3.  DATA CARDS��������������������������������������������������������������������������������������������������������������46
3.1  TEMPERATURE��������������������������������������������������������������������������������������������������47
3.2  RELATIVE HUMIDITY������������������������������������������������������������������������������������������54
3.3  ILLUMINANCE����������������������������������������������������������������������������������������������������61

	   DATA CARDS

4.  DATA SOURCE SUMMARY����������������������������������������������������������������������������������������68

	   DATA SOURCE SUMMARY

5.  RECOMMENDATIONS�����������������������������������������������������������������������������������������������89

000

000

000

000



Roundhouse One, 1500 Sansome Street, San Francisco, California 94111 | roundhouseone.com | 415.321.8336
Preliminary & Confidential. Do not distribute.  5 May 2014.

4

ASSET
CARDS

SITES
000
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LOCATION PLAN

LATITUDE 21.3197° N

LONGITUDE 158.0085° W

ELEVATION 13 ft MSL

ADDRESS 91-1028 Kaunolu St 
Ewa Beach, HI 96706

CONFIGURATION CONSTRUCTION CHARACTERISTICS
ACREAGE 8 BUILT 1972 BUILDINGS 19

NSF 58,164 ft2 LAST RENOVATED PARKING SPACES 76

SPACE USE

P14
E

F

INSTRUCTION
36,564 ft2

USER SUPPORT
3,736 ft2

LIBRARY
4,389 ft2

FOOD SERVICE
4,491 ft2

OFFICE
2,559 ft2

STAFF SUPPORT
3,410 ft2

STORAGE
1,149 ft2

MULTIPURPOSE
386 ft2

BUILDING SUPPORT
992 ft2

CIRCULATION
488 ft2

ATHLETICS
0 ft2

P5
P10

P2

SOURCES
MAP Bing Maps

PLANS State of Hawaii Dept. of Accounting & General Services

Kaimiloa Elementary
Hawai’i Department of Education

K-12 Energy Systems Study
001
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LOCATION PLAN

LATITUDE 21.3140° N

LONGITUDE 158.0103° W

ELEVATION 7 ft MSL

ADDRESS 91-750 Fort Weaver Rd,
Ewa Beach, HI 96706

CONFIGURATION CONFIGURATION CONFIGURATION
ACREAGE 10 BUILT 1963 BUILDINGS 12

NSF 54,281 ft2 LAST RENOVATED PARKING SPACES 61

SPACE USE

A

P25

INSTRUCTION
31,720 ft2

USER SUPPORT
3,251 ft2

LIBRARY
5,351 ft2

FOOD SERVICE
1,641 ft2

OFFICE
2,525 ft2

STAFF SUPPORT
2,097 ft2

STORAGE
1,280 ft2

MULTIPURPOSE
4,609 ft2

BUILDING SUPPORT
1,431 ft2

CIRCULATION
376 ft2

ATHLETICS
0 ft2

B

P9

P26
P28

SOURCES
MAP Bing Maps

PLANS State of Hawaii Dept. of Accounting & General Services

Pohakea Elementary
Hawai’i Department of Education

K-12 Energy Systems Study
002
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LOCATION PLAN

LATITUDE 21.3160° N

LONGITUDE 158.0118° W

ELEVATION 10 ft MSL

ADDRESS 91-884 Fort Weaver Rd,
Ewa Beach, HI 96706

CONFIGURATION CONSTRUCTION CHARACTERISTICS
ACREAGE 16 BUILT 1961 BUILDINGS 20

NSF 117,018 ft2 LAST RENOVATED PARKING SPACES 131

SPACE USE

C

J
R

I

INSTRUCTION
72,149 ft2

USER SUPPORT
12,888 ft2

LIBRARY
2,637 ft2

FOOD SERVICE
1,932 ft2

OFFICE
6,193 ft2

STAFF SUPPORT
6,674 ft2

STORAGE
6,027 ft2

MULTIPURPOSE
5,740 ft2

BUILDING SUPPORT
1,158 ft2

CIRCULATION
1,620 ft2

ATHLETICS
0 ft2

D

Ilima Intermediate
Hawai’i Department of Education

K-12 Energy Systems Study
003

SOURCES
MAP Bing Maps

PLANS State of Hawaii Dept. of Accounting & General Services
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LOCATION PLAN

LATITUDE 21.3158° N

LONGITUDE 158.0073° W

ELEVATION 10 ft MSL

ADDRESS 91-980 North Rd, 
Ewa Beach, HI 96706

CONFIGURATION CONSTRUCTION CHARACTERISTICS
ACREAGE 30 BUILT 1961 BUILDINGS 26

NSF 253,112 ft2 LAST RENOVATED PARKING SPACES 142

SPACE USE

O

D

F

P11

INSTRUCTION
139,345 ft2

USER SUPPORT
26,918 ft2

LIBRARY
13,281 ft2

FOOD SERVICE
14,086 ft2

OFFICE
11,201 ft2

STAFF SUPPORT
4,316 ft2

STORAGE
18,558 ft2

MULTIPURPOSE
616 ft2

BUILDING SUPPORT
4,374 ft2

CIRCULATION
3,611 ft2

ATHLETICS
16,806 ft2

P6

P1

J

N

J

Campbell High
Hawai’i Department of Education

K-12 Energy Systems Study
004

SOURCES
MAP Bing Maps

PLANS State of Hawaii Dept. of Accounting & General Services
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P2

P5
P10

P14

Kaimiloa Portables (P2, P5, P10, P14)
826 ft2

Pohakea Portables (P9, P25, P26, P28)
856 ft2

Campbell Portables (P1, P6, P11)
784 ft2

SOURCES
MAP Bing Maps

PLANS State of Hawaii Dept. of Accounting & General Services

Kaimiloa Portables
Hawai’i Department of Education

K-12 Energy Systems Study
101

LOCATION PLAN

LATITUDE 21.3190° N

LONGITUDE 158.0092° W

ELEVATION 13 ft MSL

ADDRESS 91-1028 Kaunolu St 
Ewa Beach, HI 96706

CONFIGURATION CONSTRUCTION CHARACTERISTICS
NSF ORIENTATION STRUCTURE ROOF COLOR USE TYPE HVAC

P2 826 ft2 220° P2 Wood Brown P2 Classroom No

P5 826 ft2 220° P5 Wood Dark Gray P5 Classroom Yes

P10 826 ft2 40° P10 Wood Brown P10 Classroom No

P14 826 ft2 40° P14 Wood Brown P14 Classroom Yes

AREA COMPARISON
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P9

P28

P25
P26

Kaimiloa Portables (P2, P5, P10, P14)
826 ft2

Pohakea Portables (P9, P25, P26, P28)
856 ft2

Campbell Portables (P1, P6, P11)
784 ft2

Pohakea Portables
Hawai’i Department of Education

K-12 Energy Systems Study
102

SOURCES
MAP Bing Maps

PLANS State of Hawaii Dept. of Accounting & General Services

LOCATION PLAN

LATITUDE 21.3138° N

LONGITUDE 158.0090° W

ELEVATION 7 ft MSL

ADDRESS 91-750 Fort Weaver Rd,
Ewa Beach, HI 96706

CONFIGURATION CONSTRUCTION CHARACTERISTICS
NSF ORIENTATION STRUCTURE ROOF COLOR USE TYPE HVAC

P9 856 ft2 0° P9 Wood Brown P9 Classroom Yes

P25 856 ft2 220° P25 Wood Brown P25 Classroom Yes

P26 856 ft2 220° P26 Wood Light Gray P26 Classroom Yes

P28 856 ft2 220° P28 Wood Brown P28 Classroom Yes

AREA COMPARISON
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P1

P6

P11

Kaimiloa Portables (P2, P5, P10, P14)
826 ft2

Pohakea Portables (P9, P25, P26, P28)
856 ft2

Campbell Portables (P1, P6, P11)
784 ft2

Campbell Portables
Hawai’i Department of Education

K-12 Energy Systems Study
103

SOURCES
MAP Bing Maps

PLANS State of Hawaii Dept. of Accounting & General Services

LOCATION PLAN

LATITUDE 21.3163° N

LONGITUDE 158.0070° W

ELEVATION 10 ft MSL

ADDRESS 91-980 North Rd, 
Ewa Beach, HI 96706

CONFIGURATION CONSTRUCTION CHARACTERISTICS
NSF ORIENTATION STRUCTURE ROOF COLOR USE TYPE HVAC

P1 784 ft2 130° P1 Wood Brown P1 Classroom No

P6 784 ft2 220° P6 Wood Brown P6 Classroom No

P11 784 ft2 310° P11 Wood Brown P11 Classroom No

AREA COMPARISON
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103
106

203
206

SOURCES
MAP Bing Maps

PLANS State of Hawaii Dept. of Accounting & General Services

INSTRUCTION
10,428 ft2

USER SUPPORT
1,346 ft2

BUILDING SUPPORT
206 ft2

STORAGE
299 ft2

OFFICE
0 ft2

STAFF SUPPORT
0 ft2

CIRCULATION
0 ft2

Kaimiloa: Building E
Hawai’i Department of Education

K-12 Energy Systems Study
201

LOCATION PLAN

LATITUDE 21.3196° N

LONGITUDE 158.0092° W

ELEVATION 13 ft MSL

ADDRESS 91-1028 Kaunolu St 
Ewa Beach, HI 96706

CONFIGURATION CONSTRUCTION CHARACTERISTICS
FOOTPRINT 7,118 ft2 SHAPE Box USE TYPE Classrooms

GSF 14,236 ft2 STRUCTURE Masonry HVAC No (only 204)

NSF 12,279 ft2 ROOF COLOR Black LIGHTING

ORIENTATION 220° HEIGHT LEED No

FLOORS 2 BUILT ENERGY STAR No

ROOMS 25 LAST RENOVATED NET ENERGY NEUTRAL No

SPACE USE
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105 106 213 214

INSTRUCTION
15,398 ft2

USER SUPPORT
1,434 ft2

BUILDING SUPPORT
224 ft2

STORAGE
0 ft2

OFFICE
0 ft2

STAFF SUPPORT
830 ft2

CIRCULATION
0 ft2

Kaimiloa: Building F
Hawai’i Department of Education

K-12 Energy Systems Study
202

SOURCES
MAP Bing Maps

PLANS State of Hawaii Dept. of Accounting & General Services

LOCATION PLAN

LATITUDE 21.3199° N

LONGITUDE 158.0089° W

ELEVATION 13 ft MSL

ADDRESS 91-1028 Kaunolu St 
Ewa Beach, HI 96706

CONFIGURATION CONSTRUCTION CHARACTERISTICS
FOOTPRINT 9,998 ft2 SHAPE Box USE TYPE

GSF 19,996 ft2 STRUCTURE Masonry HVAC No (only 212)

NSF 17,886 ft2 ROOF COLOR Dark Gray LIGHTING

ORIENTATION 220° HEIGHT LEED No

FLOORS 2 BUILT ENERGY STAR No

ROOMS 27 LAST RENOVATED NET ENERGY NEUTRAL No

SPACE USE
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45

9 10

INSTRUCTION
10,296 ft2

USER SUPPORT
724 ft2

BUILDING SUPPORT
100 ft2

STORAGE
384 ft2

OFFICE
0 ft2

STAFF SUPPORT
432 ft2

CIRCULATION
0 ft2

Pohakea: Building A
Hawai’i Department of Education

K-12 Energy Systems Study
203

SOURCES
MAP Bing Maps

PLANS State of Hawaii Dept. of Accounting & General Services

LOCATION PLAN

LATITUDE 21.3143° N

LONGITUDE 158.0104° W

ELEVATION 7 ft MSL

ADDRESS 91-750 Fort Weaver Rd,
Ewa Beach, HI 96706

CONFIGURATION CONSTRUCTION CHARACTERISTICS
FOOTPRINT 6,977 ft2 SHAPE Razor USE TYPE Classrooms

GSF 13,954 ft2 STRUCTURE Masonry HVAC Yes

NSF 11,936 ft2 ROOF COLOR Black LIGHTING

ORIENTATION 180° HEIGHT LEED No

FLOORS 2 BUILT ENERGY STAR No

ROOMS 28 LAST RENOVATED NET ENERGY NEUTRAL No

SPACE USE
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3 5

8 10

INSTRUCTION
7,242 ft2

USER SUPPORT
1,068 ft2

BUILDING SUPPORT
135 ft2

STORAGE
0 ft2

OFFICE
772 ft2

STAFF SUPPORT
117 ft2

LIBRARY
904 ft2

Pohakea: Building B
Hawai’i Department of Education

K-12 Energy Systems Study
204

SOURCES
MAP Bing Maps

PLANS State of Hawaii Dept. of Accounting & General Services

LOCATION PLAN

LATITUDE 21.3143° N

LONGITUDE 158.0095° W

ELEVATION 7 ft MSL

ADDRESS 91-750 Fort Weaver Rd,
Ewa Beach, HI 96706

CONFIGURATION CONSTRUCTION CHARACTERISTICS
FOOTPRINT 5,712 ft2 SHAPE Razor USE TYPE Classrooms

GSF 11,424 ft2 STRUCTURE Masonry HVAC Yes

NSF 10,238 ft2 ROOF COLOR Black LIGHTING

ORIENTATION 180° HEIGHT LEED No

FLOORS 2 BUILT ENERGY STAR No

ROOMS 23 LAST RENOVATED NET ENERGY NEUTRAL No

SPACE USE
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107106

206 207

INSTRUCTION
12,082 ft2

USER SUPPORT
1,484 ft2

BUILDING SUPPORT
124 ft2

STORAGE
0 ft2

OFFICE
164 ft2

STAFF SUPPORT
1,736 ft2

CIRCULATION
0 ft2

Ilima: Building C
Hawai’i Department of Education

K-12 Energy Systems Study
205

SOURCES
MAP Bing Maps

PLANS State of Hawaii Dept. of Accounting & General Services

LOCATION PLAN

LATITUDE 21.3173° N

LONGITUDE 158.0108° W

ELEVATION 10 ft MSL

ADDRESS 91-884 Fort Weaver Rd,
Ewa Beach, HI 96706

CONFIGURATION CONSTRUCTION CHARACTERISTICS
FOOTPRINT 8,695 ft2 SHAPE Razor USE TYPE

GSF 17,390 ft2 STRUCTURE Masonry HVAC No

NSF 15,590 ft2 ROOF COLOR Brown LIGHTING

ORIENTATION 170° HEIGHT LEED No

FLOORS 2 BUILT ENERGY STAR No

ROOMS 40 LAST RENOVATED NET ENERGY NEUTRAL No

SPACE USE
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101 102

201 202

INSTRUCTION
10,308 ft2

USER SUPPORT
1,012 ft2

BUILDING SUPPORT
78 ft2

STORAGE
1,074 ft2

OFFICE
129 ft2

STAFF SUPPORT
131 ft2

CIRCULATION
0 ft2

Ilima: Building D
Hawai’i Department of Education

K-12 Energy Systems Study
206

SOURCES
MAP Bing Maps

PLANS State of Hawaii Dept. of Accounting & General Services

LOCATION PLAN

LATITUDE 21.3171° N

LONGITUDE 158.0166° W

ELEVATION 10 ft MSL

ADDRESS 91-884 Fort Weaver Rd,
Ewa Beach, HI 96706

CONFIGURATION CONSTRUCTION CHARACTERISTICS
Footprint 7,065 ft2 SHAPE Razor USE TYPE

GSF 14,130 ft2 STRUCTURE Masonry HVAC No

NSF 12,732 ft2 ROOF COLOR Brown LIGHTING

ORIENTATION 170° HEIGHT LEED No

FLOORS 2 BUILT ENERGY STAR No

ROOMS 24 LAST RENOVATED NET ENERGY NEUTRAL No

SPACE USE
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101

103 104

INSTRUCTION
9,469 ft2

USER SUPPORT
348 ft2

BUILDING SUPPORT
414 ft2

STORAGE
927 ft2

OFFICE
280 ft2

STAFF SUPPORT
0 ft2

CIRCULATION
0 ft2

Ilima: Building I
Hawai’i Department of Education

K-12 Energy Systems Study
207

SOURCES
MAP Bing Maps

PLANS State of Hawaii Dept. of Accounting & General Services

LOCATION PLAN

LATITUDE 21.3176° N

LONGITUDE 158.0109° W

ELEVATION 10 ft MSL

ADDRESS 91-884 Fort Weaver Rd,
Ewa Beach, HI 96706

CONFIGURATION CONSTRUCTION CHARACTERISTICS
FOOTPRINT 12,647 ft2 SHAPE Razor USE TYPE Classrooms

GSF 12,647 ft2 STRUCTURE Masonry HVAC No

NSF 11,438 f t 2 ROOF COLOR Light Gray LIGHTING

ORIENTATION 170° HEIGHT LEED No

FLOORS 1 BUILT ENERGY STAR No

ROOMS 29 LAST RENOVATED NET ENERGY NEUTRAL No

SPACE USE
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101

102

INSTRUCTION
4,427 ft2

USER SUPPORT
210 ft2

BUILDING SUPPORT
30 ft2

STORAGE
0 ft2

OFFICE
311 ft2

STAFF SUPPORT
73 ft2

CIRCULATION
278 ft2

Ilima: Building J
Hawai’i Department of Education

K-12 Energy Systems Study
208

SOURCES
MAP Bing Maps

PLANS State of Hawaii Dept. of Accounting & General Services

LOCATION PLAN

LATITUDE 21.3153° N

LONGITUDE 158.0116° W

ELEVATION 10 ft MSL

ADDRESS 91-884 Fort Weaver Rd,
Ewa Beach, HI 96706

CONFIGURATION CONSTRUCTION CHARACTERISTICS
FOOTPRINT 6,146 ft2 SHAPE Box USE TYPE Classrooms

GSF 6,146 ft2 STRUCTURE Masonry HVAC Yes

NSF 5,329 ft2 ROOF COLOR Light Gray LIGHTING

ORIENTATION 80° HEIGHT LEED No

FLOORS 1 BUILT ENERGY STAR No

ROOMS 18 LAST RENOVATED NET ENERGY NEUTRAL No

SPACE USE
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101

102

INSTRUCTION
2,481 ft2

USER SUPPORT
0 ft2

BUILDING SUPPORT
0 ft2

STORAGE
98 ft2

OFFICE
98 ft2

STAFF SUPPORT
57 ft2

CIRCULATION
0 ft2

Ilima: Building R
Hawai’i Department of Education

K-12 Energy Systems Study
209

SOURCES
MAP Bing Maps

PLANS State of Hawaii Dept. of Accounting & General Services

LOCATION PLAN

LATITUDE 21.3156° N

LONGITUDE 158.0114° W

ELEVATION 10 ft MSL

ADDRESS 91-884 Fort Weaver Rd,
Ewa Beach, HI 96706

CONFIGURATION CONSTRUCTION CHARACTERISTICS
FOOTPRINT 2,975 ft2 SHAPE Box USE TYPE Classrooms

GSF 2,975 ft2 STRUCTURE Masonry HVAC Yes

NSF 2,734 ft2 ROOF COLOR White LIGHTING

ORIENTATION 80° HEIGHT LEED No

FLOORS 1 BUILT ENERGY STAR No

ROOMS 6 LAST RENOVATED NET ENERGY NEUTRAL No

SPACE USE
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102
202
302

105
205
305

109
209
309

112
212
312

INSTRUCTION
43,056 ft2

USER SUPPORT
2,523 ft2

BUILDING SUPPORT
445 ft2

STORAGE
188 ft2

OFFICE
0 ft2

STAFF SUPPORT
0 ft2

CIRCULATION
0 ft2

Campbell: Building D
Hawai’i Department of Education

K-12 Energy Systems Study
210

SOURCES
MAP Bing Maps

PLANS State of Hawaii Dept. of Accounting & General Services

LOCATION PLAN

LATITUDE 21.3167° N

LONGITUDE 158.0074° W

ELEVATION 10 ft MSL

ADDRESS 91-980 North Rd, 
Ewa Beach, HI 96706

CONFIGURATION CONSTRUCTION CHARACTERISTICS
FOOTPRINT 13,148 ft2 SHAPE Donut USE TYPE Classrooms

GSF STRUCTURE Masonry HVAC No

NSF 46,212 ft2 ROOF COLOR Light Gray LIGHTING

ORIENTATION 220° HEIGHT LEED No

FLOORS 3 BUILT ENERGY STAR No

ROOMS 54 LAST RENOVATED NET ENERGY NEUTRAL No

SPACE USE
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102

INSTRUCTION
3,813 ft2

USER SUPPORT
392 ft2

BUILDING SUPPORT
10 ft2

STORAGE
0 ft2

OFFICE
0 ft2

STAFF SUPPORT
0 ft2

CIRCULATION
0 ft2

Campbell: Building F
Hawai’i Department of Education

K-12 Energy Systems Study
211

SOURCES
MAP Bing Maps

PLANS State of Hawaii Dept. of Accounting & General Services

LOCATION PLAN

LATITUDE 21.3167° N

LONGITUDE 158.0082° W

ELEVATION 10 ft MSL

ADDRESS 91-980 North Rd, 
Ewa Beach, HI 96706

CONFIGURATION CONSTRUCTION CHARACTERISTICS
FOOTPRINT 4,760 ft2 SHAPE Box USE TYPE Classrooms

GSF 4,760 ft2 STRUCTURE Masonry HVAC Yes

NSF 4,215 ft2 ROOF COLOR Black LIGHTING

ORIENTATION 130° HEIGHT LEED No

FLOORS 1 BUILT ENERGY STAR No

ROOMS 8 LAST RENOVATED NET ENERGY NEUTRAL No

SPACE USE
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105

109

INSTRUCTION
13,452 ft2

USER SUPPORT
662 ft2

BUILDING SUPPORT
135 ft2

STORAGE
931 ft2

OFFICE
926 ft2

MULTIPURPOSE
298 ft2

CIRCULATION
23 ft2

Campbell: Building J
Hawai’i Department of Education

K-12 Energy Systems Study
212

SOURCES
MAP Bing Maps

PLANS State of Hawaii Dept. of Accounting & General Services

LOCATION PLAN

LATITUDE 21.3155° N

LONGITUDE 158.0088° W

ELEVATION 10 ft MSL

ADDRESS 91-980 North Rd, 
Ewa Beach, HI 96706

CONFIGURATION CONSTRUCTION CHARACTERISTICS
FOOTPRINT SHAPE Donut USE TYPE Classrooms

GSF STRUCTURE Masonry HVAC No (only 102 & 108)

NSF 16,427 ft2 ROOF COLOR White LIGHTING

ORIENTATION 130° HEIGHT LEED No

FLOORS 1 BUILT ENERGY STAR No

ROOMS 33 LAST RENOVATED NET ENERGY NEUTRAL No

SPACE USE
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LOCATION PLAN

LATITUDE 21.3161° N

LONGITUDE 158.0099° W

ELEVATION 10 ft MSL

ADDRESS 91-980 North Rd, 
Ewa Beach, HI 96706

CONFIGURATION CONSTRUCTION CHARACTERISTICS
FOOTPRINT SHAPE Box USE TYPE Classrooms

GSF STRUCTURE Masonry HVAC No (only 103, 104 & 204)

NSF 21,281 ft2 ROOF COLOR Brown LIGHTING

ORIENTATION 170° HEIGHT LEED No

FLOORS 2 BUILT ENERGY STAR No

ROOMS 52 LAST RENOVATED NET ENERGY NEUTRAL No

SPACE USE

001

INSTRUCTION
14,179 ft2

USER SUPPORT
373 ft2

BUILDING SUPPORT
102 ft2

STORAGE
5,821 ft2

OFFICE
528 ft2

STAFF SUPPORT
118 ft2

CIRCULATION
160 ft2

Campbell: Building N
Hawai’i Department of Education

K-12 Energy Systems Study
213

SOURCES
MAP Bing Maps

PLANS State of Hawaii Dept. of Accounting & General Services
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LOCATION PLAN

LATITUDE 21.3155° N

LONGITUDE 158.0076° W

ELEVATION 10 ft MSL

ADDRESS 91-980 North Rd, 
Ewa Beach, HI 96706

CONFIGURATION CONSTRUCTION CHARACTERISTICS
FOOTPRINT SHAPE Donut USE TYPE Classrooms

GSF STRUCTURE Masonry HVAC No

NSF 29,454 ft2 ROOF COLOR Black LIGHTING

ORIENTATION 130° HEIGHT LEED No

FLOORS 3 BUILT ENERGY STAR No

ROOMS 46 LAST RENOVATED NET ENERGY NEUTRAL No

SPACE USE

102
202
302

104
204
304

105
205
307

107
207
310

INSTRUCTION
25,154 ft2

USER SUPPORT
1,339 ft2

BUILDING SUPPORT
399 ft2

STORAGE
1,658 ft2

OFFICE
812 ft2

STAFF SUPPORT
0 ft2

CIRCULATION
92 ft2

Campbell: Building O
Hawai’i Department of Education

K-12 Energy Systems Study
214

SOURCES
MAP Bing Maps

PLANS State of Hawaii Dept. of Accounting & General Services
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DATA SUMMARY TABLES

000
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OUTDOORS
MAX AVG MIN

Ewa Elementary 91.7 78.8 64.6

KAIMILOA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

E103 97.1 82.8 76.9

E106 96.9 85.0 74.9

avg 97.0 83.9 75.9

E203 96.4 82.6 74.1

E206 97.9 83.5 74.4

avg 97.2 83.1 74.3

D
AR

K
 G

R
AY

 R
O

O
FS

F105 101.4 84.1 78.2

F106 99.5 84.6 77.5

avg 100.5 84.4 77.9

F213 99.0 85.7 77.2

F214 99.6 85.1 74.9

avg 99.3 85.4 76.1

P5 98.4 82.5 66.3

P10 101.5 83.6 64.7

P12 101.1 82.9 65.1

P14 99.8 80.4 71.5

avg 100.2 82.4 66.9

ILIMA
MAX AVG MIN

BR
O

W
N

 R
O

O
FS

C106 92.1 84.0 71.5

C107 92.2 84.3 71.7

avg 92.2 84.2 71.6

C206 90.0 84.9 71.6

C207 90.0 84.8 71.4

avg 90.0 84.9 71.5

D101 86.4 83.8 71.2

D102 93.6 84.0 71.1

avg 90.0 83.9 71.2

D201 90.6 84.9 71.1

D202 91.2 84.5 71.3

avg 90.9 84.7 71.2

LI
G

H
T 

G
R

AY
 R

O
O

FS

I101 89.3 86.1 71.4

I103 86.2 82.5 71.7

I104 87.3 84.1 71.8

avg 87.6 84.2 71.6

J101 86.3 75.3 67.9

J102 86.1 72.4 60.1

avg 86.2 73.9 64.0

W
H

IT
E

R101 86.5 72.5 71.0

R102 86.4 73.3 70.9

avg 86.5 72.9 71.0

POHAKEA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

A4 97.0 75.3 68.5

A5 99.6 75.0 67.3

avg 98.3 75.2 67.9

A9 101.1 75.7 67.3

A10 97.8 76.2 66.4

avg 99.5 76.0 66.9

B3 82.9 77.5 70.2

B5 83.7 76.6 68.2

avg 83.3 77.1 69.2

B8 85.3 79.9 69.0

B10 86.6 77.9 66.0

avg 86.0 78.9 67.5

P9 86.8 78.1 70.1

P25 90.1 80.6 71.5

P26 89.3 79.5 70.5

P28 87.7 78.2 69.6

avg 88.5 79.1 70.4

CAMPBELL
MAX AVG MIN

LI
G

H
T 

G
R

AY
 R

O
O

FS

D102 86.8 83.5 74.7

D105 86.5 82.8 71.3

D109 85.8 82.3 74.0

D112 87.4 82.8 74.0

avg 86.6 82.9 73.5

D202 86.8 82.8 72.7

D205 89.1 83.7 73.9

D209 86.4 82.7 75.3

D212 86.8 82.4 71.7

avg 87.3 82.9 73.4

D302 86.4 83.4 72.3

D305 85.7 82.6 74.3

D309 85.9 82.9 74.2

D312 86.4 82.3 73.2

avg 86.1 82.8 73.5

F102 90.6 83.2 73.5

W
H

IT
E

J105 90.7 82.6 70.2

J109 86.8 82.7 74.1

avg 88.8 82.7 72.2

N001 92.0 86.3 79.6
BL

AC
K

 R
O

O
FS

O102 88.2 83.9 74.9

O104 87.4 82.5 76.2

O105 87.0 75.2 70.2

O107 87.3 81.3 73.8

avg 87.5 80.7 73.8

O202 86.4 82.8 73.7

O204 85.6 82.5 73.9

O205 87.1 83.4 73.7

O207 85.9 82.6 72.6

avg 86.3 82.8 73.5

O302 92.4 84.5 75.3

O304 88.3 83.9 73.7

O310 87.1 82.5 71.4

avg 89.3 83.6 73.5

BR
O

W
N

 R
O

O
FS

P1 94.6 85.4 74.2

P6 91.8 84.5 77.3

P11 91.9 84.7 78.5

avg 92.8 84.9 76.7

001

001

Temperature (°F) Summary: Full Study Period
Hawai’i Department of Education

K-12 Energy Systems Study
001
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Temperature (°F) Summary: July 2013
Hawai’i Department of Education

K-12 Energy Systems Study
002

OUTDOORS
MAX AVG MIN

Ewa Elementary 90.3 79.7 69.7

KAIMILOA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

E103 97.1 82.8 82.0

E106 96.9 84.1 80.9

avg 97.0 83.5 81.5

E203 96.4 83.6 82.6

E206 97.9 83.4 80.8

avg 97.2 83.5 81.7

D
AR

K
 G

R
AY

 R
O

O
FS

F105 101.4 85.2 84.1

F106 99.5 85.9 83.5

avg 100.5 85.6 83.8

F213 99.0 87.6 83.3

F214 99.6 87.1 83.5

avg 99.3 87.4 83.4

P5 98.2 83.8 73.1

P10 101.5 85.5 72.8

P12 101.1 85.9 73.6

P14 99.8 84.3 78.6

avg 100.2 84.9 74.5

ILIMA
MAX AVG MIN

BR
O

W
N

 R
O

O
FS

C106 86.3 83.6 71.5

C107 86.4 83.7 71.7

avg 86.4 83.7 71.6

C206 89.8 86.0 71.6

C207 89.9 86.0 71.4

avg 89.8 86.0 71.5

D101 85.6 84.6 71.2

D102 86.8 83.3 71.1

avg 86.2 84.0 71.2

D201 89.4 85.9 71.1

D202 87.1 84.1 71.3

avg 88.3 85.0 71.2

LI
G

H
T 

G
R

AY
 R

O
O

FS

I101 87.6 86.6 71.4

I103 85.4 83.2 71.7

I104 85.4 84.6 71.8

avg 86.1 84.8 71.6

J101 86.3 76.5 71.5

J102 86.1 76.0 68.2

avg 86.2 76.3 69.9

W
H

IT
E

R101 86.5 72.6 71.3

R102 86.4 73.5 71.1

avg 86.5 73.1 71.2

POHAKEA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

A4 97.0 76.5 69.1

A5 99.6 76.1 68.6

avg 98.3 76.3 68.9

A9 101.1 77.4 68.4

A10 97.8 76.6 67.9

avg 99.5 77.0 68.2

B3 82.9 79.6 71.6

B5 83.7 79.4 69.9

avg 83.3 79.5 70.8

B8 85.3 82.2 72.6

B10 85.4 83.1 72.6

avg 85.4 82.7 72.6

P9 86.8 80.2 73.9

P25 88.6 82.2 72.4

P26 87.1 80.6 71.4

P28 85.6 78.2 71.3

avg 87.0 80.3 72.3

CAMPBELL
MAX AVG MIN

LI
G

H
T 

G
R

AY
 R

O
O

FS

D102 85.5 82.7 81.5

D105 85.7 83.5 81.8

D109 85.8 82.8 81.3

D112 85.6 83.7 82.1

avg 85.7 83.2 81.7

D202 85.9 82.8 81.1

D205 87.8 83.9 81.6

D209 85.1 83.5 82.0

D212 86.6 84.1 82.1

avg 86.4 83.6 81.7

D302 85.1 83.5 81.6

D305 85.7 83.3 81.4

D309 85.6 84.2 80.9

D312 86.4 84.3 82.0

avg 85.7 83.8 81.5

F102 90.6 87.3 79.8

W
H

IT
E

J105 90.7 84.0 80.6

J109 84.5 82.2 79.9

avg 87.6 83.1 80.3

N001 90.0 86.1 83.5
BL

AC
K

 R
O

O
FS

O102 87.9 83.6 81.4

O104 87.4 83.6 82.5

O105 87.0 75.6 72.5

O107 87.3 81.6 79.2

avg 87.4 81.1 78.9

O202 86.3 83.7 81.3

O204 85.3 83.7 82.7

O205 86.5 84.0 82.0

O207 85.4 82.8 81.6

avg 85.9 83.6 81.9

O302 87.6 85.0 80.8

O304 87.4 85.2 80.8

O310 87.1 85.1 82.0

avg 87.4 85.1 81.2

BR
O

W
N

 R
O

O
FS

P1 96.2 85.2 75.0

P6 91.0 83.7 77.6

P11 91.5 84.2 78.2

avg 92.9 84.4 76.9

002

002
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Temperature (°F) Summary: August 2013
Hawai’i Department of Education

K-12 Energy Systems Study
003

OUTDOORS
MAX AVG MIN

Ewa Elementary 90.2 79.8 69.8

KAIMILOA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

E103 86.2 83.7 82.0

E106 89.7 84.8 80.1

avg 88.0 84.3 81.1

E203 85.5 83.6 81.6

E206 86.6 84.0 80.2

avg 86.1 83.8 80.9

D
AR

K
 G

R
AY

 R
O

O
FS

F105 86.8 84.9 82.9

F106 87.4 85.5 82.7

avg 87.1 85.2 82.8

F213 89.1 86.9 82.4

F214 89.1 86.3 82.1

avg 89.1 86.6 82.3

P5 96.4 83.3 72.6

P10 99.9 85.0 72.6

P12 100.4 84.4 72.7

P14 89.2 80.9 72.8

avg 96.5 83.4 72.7

ILIMA
MAX AVG MIN

BR
O

W
N

 R
O

O
FS

C106 86.8 83.7 80.1

C107 87.3 83.9 81.1

avg 87.1 83.8 80.6

C206 88.6 85.1 81.0

C207 88.8 85.1 80.4

avg 88.7 85.1 80.7

D101 86.2 84.5 81.0

D102 87.1 83.5 80.5

avg 86.7 84.0 80.8

D201 89.3 85.5 79.9

D202 88.8 84.3 80.5

avg 89.1 84.9 80.2

LI
G

H
T 

G
R

AY
 R

O
O

FS

I101 89.3 87.2 83.6

I103 85.9 83.4 80.7

I104 86.8 85.0 82.4

avg 87.3 85.2 82.2

J101 83.7 77.1 67.9

J102 80.5 74.1 65.7

avg 82.1 75.6 66.8

W
H

IT
E

R101 76.5 72.6 71.3

R102 75.6 73.6 71.3

avg 76.1 73.1 71.3

POHAKEA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

A4 81.0 75.3 68.5

A5 80.1 74.8 67.3

avg 80.6 75.1 67.9

A9 82.8 76.2 67.3

A10 83.2 76.1 68.0

avg 83.0 76.2 67.7

B3 82.5 77.7 70.9

B5 81.9 76.6 68.2

avg 82.2 77.2 69.6

B8 84.8 80.3 69.2

B10 86.6 79.4 66.0

avg 85.7 79.9 67.6

P9 86.3 78.6 73.3

P25 89.6 80.9 71.5

P26 88.9 80.0 71.2

P28 87.4 78.5 69.6

avg 88.1 79.5 71.4

CAMPBELL
MAX AVG MIN

LI
G

H
T 

G
R

AY
 R

O
O

FS

D102 85.8 83.6 81.0

D105 86.5 84.2 81.1

D109 85.8 83.3 80.0

D112 87.4 84.0 80.7

avg 86.4 83.8 80.7

D202 86.3 83.0 79.4

D205 88.4 84.7 79.9

D209 86.3 83.8 81.4

D212 86.8 83.7 79.3

avg 87.0 83.8 80.0

D302 85.9 83.9 80.5

D305 85.1 83.5 79.1

D309 85.7 84.1 80.9

D312 85.8 83.4 79.6

avg 85.6 83.7 80.0

F102 90.5 84.8 74.9

W
H

IT
E

J105 90.1 84.3 79.7

J109 85.9 82.7 79.6

avg 88.0 83.5 79.7

N001 89.9 86.1 83.1
BL

AC
K

 R
O

O
FS

O102 87.2 84.1 81.4

O104 85.5 83.6 81.4

O105 77.6 74.9 72.6

O107 85.3 81.9 78.6

avg 83.9 81.1 78.5

O202 86.2 83.7 80.5

O204 85.5 83.4 81.2

O205 87.1 84.4 80.3

O207 85.5 83.0 78.4

avg 86.1 83.6 80.1

O302 92.4 86.3 81.9

O304 87.9 85.2 80.7

O310 86.5 83.9 79.9

avg 88.9 85.1 80.8

BR
O

W
N

 R
O

O
FS

P1 94.6 85.4 74.2

P6 91.8 84.5 77.3

P11 91.9 84.7 78.5

avg 92.8 84.9 76.7

003

003
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Temperature (°F) Summary: September 2013
Hawai’i Department of Education

K-12 Energy Systems Study
004

OUTDOORS
MAX AVG MIN

Ewa Elementary 91.7 79.7 68.6

KAIMILOA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

E103 86.7 83.6 81.6

E106 92.0 85.6 80.3

avg 89.4 84.6 81.0

E203 86.1 83.4 80.6

E206 88.0 84.2 80.2

avg 87.1 83.8 80.4

D
AR

K
 G

R
AY

 R
O

O
FS

F105 87.1 84.8 81.6

F106 87.1 85.2 82.2

avg 87.1 85.0 81.9

F213 89.6 86.3 81.7

F214 88.7 85.6 80.8

avg 89.2 86.0 81.3

P5 97.1 83.1 72.1

P10 101.3 84.5 71.3

P12 99.1 83.4 71.6

P14 89.1 80.9 72.5

avg 96.7 83.0 71.9

ILIMA
MAX AVG MIN

BR
O

W
N

 R
O

O
FS

C106 88.0 84.2 79.6

C107 88.5 84.3 80.5

avg 88.3 84.3 80.1

C206 89.6 85.2 80.3

C207 89.7 85.0 78.6

avg 89.7 85.1 79.5

D101 86.4 84.2 80.0

D102 88.4 84.1 80.1

avg 87.4 84.2 80.1

D201 90.6 85.4 80.3

D202 90.2 84.7 79.6

avg 90.4 85.1 80.0

LI
G

H
T 

G
R

AY
 R

O
O

FS

I101 89.1 86.9 83.3

I103 86.2 83.2 80.5

I104 87.3 84.5 80.8

avg 87.5 84.9 81.5

J101 80.7 74.4 68.0

J102 78.6 74.1 67.0

avg 79.7 74.3 67.5

W
H

IT
E

R101 76.6 72.6 71.2

R102 75.3 73.4 71.2

avg 76.0 73.0 71.2

POHAKEA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

A4 80.9 75.7 69.5

A5 81.0 75.8 67.3

avg 81.0 75.8 68.4

A9 82.8 75.9 67.9

A10 84.7 78.3 68.7

avg 83.8 77.1 68.3

B3 82.0 77.6 70.5

B5 79.4 76.5 69.5

avg 80.7 77.1 70.0

B8 84.2 79.4 69.0

B10 84.2 76.7 66.1

avg 84.2 78.1 67.6

P9 85.7 78.3 73.2

P25 90.1 81.1 71.8

P26 89.3 80.2 71.2

P28 87.7 78.7 70.0

avg 88.2 79.6 71.6

CAMPBELL
MAX AVG MIN

LI
G

H
T 

G
R

AY
 R

O
O

FS

D102 86.8 84.0 79.2

D105 86.2 83.6 79.1

D109 85.8 83.0 79.0

D112 86.8 83.8 80.2

avg 86.4 83.6 79.4

D202 86.7 83.4 79.2

D205 89.1 84.7 79.8

D209 86.4 83.5 79.4

D212 86.7 83.3 78.4

avg 87.2 83.7 79.2

D302 86.4 84.0 80.2

D305 85.7 83.4 78.1

D309 85.9 83.6 79.4

D312 86.7 83.3 78.4

avg 87.2 83.7 79.2

F102 89.5 83.7 76.1

W
H

IT
E

J105 88.5 83.6 79.2

J109 86.8 83.4 79.2

avg 87.7 83.5 79.2

N001 91.5 86.7 82.9
BL

AC
K

 R
O

O
FS

O102 88.2 84.3 80.4

O104 84.9 83.3 81.4

O105 81.0 76.5 73.0

O107 85.9 82.1 78.7

avg 85.0 81.6 78.4

O202 86.4 83.5 78.3

O204 85.6 83.3 79.7

O205 87.1 84.2 80.9

O207 85.3 83.2 78.2

avg 86.1 83.6 79.3

O302 89.3 85.1 79.7

O304 88.3 84.7 79.0

O310 86.3 83.0 78.6

avg 88.0 84.3 79.1

BR
O

W
N

 R
O

O
FS

P1 94.5 84.6 73.7

P6 92.2 84.0 76.6

P11 93.0 84.4 76.9

avg 93.2 84.3 75.7

004

004
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Temperature (°F) Summary: October 2013
Hawai’i Department of Education

K-12 Energy Systems Study
005

OUTDOORS
MAX AVG MIN

Ewa Elementary 90.3 78.1 66.7

KAIMILOA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

E103 85.5 82.3 80.2

E106 91.6 82.4 78.6

avg 88.6 82.4 79.4

E203 84.8 82.3 79.0

E206 86.8 83.4 77.9

avg 85.8 82.9 78.5

D
AR

K
 G

R
AY

 R
O

O
FS

F105 86.2 83.8 81.6

F106 86.1 84.3 81.1

avg 86.2 84.1 81.4

F213 88.2 85.3 81.9

F214 88.3 84.8 79.9

avg 88.3 85.1 80.9

P5 98.4 82.2 70.9

P10 99.8 82.7 69.8

P12 98.4 82.0 70.0

P14 88.4 79.9 71.6

avg 96.3 81.7 70.6

ILIMA
MAX AVG MIN

BR
O

W
N

 R
O

O
FS

C106 90.4 84.5 78.8

C107 90.4 84.8 79.1

avg 90.4 84.7 79.0

C206 90.0 85.0 79.3

C207 89.8 84.9 77.6

avg 89.9 85.0 78.5

D101 85.9 83.6 79.7

D102 91.6 84.5 79.3

avg 88.8 84.1 79.5

D201 89.4 84.7 78.2

D202 91.0 84.9 78.2

avg 90.2 84.8 78.2

LI
G

H
T 

G
R

AY
 R

O
O

FS

I101 89.1 85.5 81.6

I103 85.0 82.2 79.1

I104 86.8 83.8 79.9

avg 87.0 83.8 80.2

J101 80.0 74.6 68.7

J102 76.1 69.7 62.8

avg 78.1 72.2 65.8

W
H

IT
E

R101 75.1 72.3 71.0

R102 74.6 73.1 71.2

avg 74.9 72.7 71.1

POHAKEA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

A4 80.3 74.9 69.4

A5 79.2 74.4 69.0

avg 79.8 74.7 69.2

A9 82.0 75.0 68.2

A10 81.6 75.1 67.0

avg 81.8 75.1 67.6

B3 82.3 77.4 70.2

B5 79.8 76.3 70.1

avg 81.1 76.9 70.2

B8 85.0 80.0 70.9

B10 85.0 77.1 66.7

avg 85.0 78.6 68.8

P9 86.1 77.6 71.9

P25 90.0 80.5 72.8

P26 88.7 79.1 72.2

P28 87.0 78.1 71.0

avg 88.0 78.8 72.0

CAMPBELL
MAX AVG MIN

LI
G

H
T 

G
R

AY
 R

O
O

FS

D102 86.6 83.8 77.3

D105 85.6 81.9 76.1

D109 85.4 81.8 77.2

D112 85.7 82.2 78.2

avg 85.8 82.4 77.2

D202 86.8 83.1 78.0

D205 87.4 83.2 77.9

D209 86.1 82.1 79.0

D212 86.0 81.7 76.3

avg 86.6 82.5 77.8

D302 86.1 83.5 78.0

D305 84.9 82.1 77.1

D309 85.1 82.3 78.7

D312 85.4 81.6 77.5

avg 85.4 82.4 77.8

F102 88.6 82.3 74.9

W
H

IT
E

J105 86.9 81.6 74.3

J109 86.7 83.1 78.1

avg 86.8 82.4 76.2

N001 92.0 86.8 82.7
BL

AC
K

 R
O

O
FS

O102 87.9 84.2 79.6

O104 84.1 81.8 79.2

O105 79.5 75.1 71.6

O107 85.4 81.0 76.8

avg 84.2 80.5 76.8

O202 85.7 82.5 77.7

O204 85.1 81.9 76.8

O205 86.2 83.2 78.6

O207 85.9 82.5 76.2

avg 85.7 82.5 77.3

O302 87.3 84.0 79.0

O304 86.9 83.5 77.9

O310 85.7 81.7 75.7

avg 86.6 83.1 77.5

BR
O

W
N

 R
O

O
FS

P1 92.8 82.4 71.3

P6 91.8 82.9 74.2

P11 90.2 82.9 74.9

avg 91.6 82.7 73.5

005

005
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Temperature (°F) Summary: November 2013
Hawai’i Department of Education

K-12 Energy Systems Study
006

OUTDOORS
MAX AVG MIN

Ewa Elementary 88.0 76.3 64.6

KAIMILOA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

E103 83.7 80.6 76.9

E106 91.6 84.0 74.9

avg 87.7 82.3 75.9

E203 83.0 79.9 74.1

E206 85.9 81.7 74.4

avg 84.5 80.8 74.3

D
AR

K
 G

R
AY

 R
O

O
FS

F105 84.4 81.8 78.2

F106 84.2 82.0 77.5

avg 84.3 81.9 77.9

F213 85.4 82.4 77.2

F214 84.5 81.7 74.9

avg 85.0 82.1 76.1

P5 92.9 79.7 66.3

P10 97.1 80.3 64.7

P12 94.5 79.5 65.1

P14 85.6 77.8 71.5

avg 92.5 79.3 66.9

ILIMA
MAX AVG MIN

BR
O

W
N

 R
O

O
FS

C106 92.1 83.9 75.5

C107 92.2 84.5 77.1

avg 92.2 84.2 76.3

C206 89.7 83.3 75.1

C207 90.0 83.2 73.1

avg 89.9 83.3 74.1

D101 83.7 82.0 76.2

D102 93.6 84.2 76.3

avg 88.7 83.1 76.3

D201 88.5 82.9 73.4

D202 91.2 84.1 74.1

avg 89.9 83.5 73.8

LI
G

H
T 

G
R

AY
 R

O
O

FS

I101 86.5 83.4 77.1

I103 82.8 80.0 75.1

I104 84.5 81.9 76.6

avg 84.6 81.8 76.3

J101 79.5 74.2 68.2

J102 74.7 69.4 60.1

avg 77.1 71.8 64.2

W
H

IT
E

R101 74.8 72.2 71.1

R102 74.4 72.8 70.9

avg 74.6 72.5 71.0

POHAKEA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

A4 79.4 74.6 69.2

A5 78.9 74.1 68.8

avg 79.2 74.4 69.0

A9 80.7 74.5 67.4

A10 80.7 74.5 66.4

avg 80.7 74.5 66.9

B3 80.4 76.5 70.3

B5 78.9 75.7 69.8

avg 79.7 76.1 70.1

B8 82.5 78.8 71.1

B10 82.5 76.6 66.5

avg 82.5 77.7 68.8

P9 84.9 76.7 70.1

P25 86.9 78.9 71.6

P26 86.2 77.9 70.5

P28 85.0 76.8 70.4

avg 85.8 77.6 70.7

CAMPBELL
MAX AVG MIN

LI
G

H
T 

G
R

AY
 R

O
O

FS

D102 85.8 82.2 74.7

D105 84.5 80.2 71.3

D109 83.3 80.0 74.0

D112 83.7 79.8 74.0

avg 84.3 80.6 73.5

D202 86.0 81.0 72.7

D205 85.5 81.1 73.9

D209 83.4 80.2 75.3

D212 82.7 79.0 71.7

avg 84.4 80.3 73.4

D302 84.5 81.3 72.3

D305 83.3 80.3 74.3

D309 82.6 80.2 74.2

D312 82.7 79.2 73.2

avg 83.3 80.3 73.5

F102 84.1 79.0 73.5

W
H

IT
E

J105 83.9 79.0 70.2

J109 86.4 81.3 74.1

avg 85.2 80.2 72.2

N001 90.6 85.1 79.6
BL

AC
K

 R
O

O
FS

O102 88.0 82.6 74.9

O104 82.4 80.0 76.2

O105 81.2 73.8 70.2

O107 83.3 79.3 73.8

avg 83.7 78.9 73.8

O202 83.6 80.3 73.7

O204 82.8 79.7 73.9

O205 84.3 80.4 73.7

O207 85.2 80.9 72.6

avg 84.0 80.3 73.5

O302 84.6 81.1 75.3

O304 85.0 80.4 73.7

O310 84.0 79.4 71.4

avg 84.5 80.3 73.5

BR
O

W
N

 R
O

O
FS

P1 90.6 79.8 66.2

P6 90.7 80.5 69.7

P11 87.4 80.4 70.3

avg 89.6 80.2 68.7

006

006



Roundhouse One, 1500 Sansome Street, San Francisco, California 94111 | roundhouseone.com | 415.321.8336
Preliminary & Confidential. Do not distribute.  5 May 2014.

34

OUTDOORS
MAX AVG MIN

Ewa Elementary 96.4 69.3 34.2

KAIMILOA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

E103 77.8 59.9 43.5

E106 77.9 56.5 40.0

avg 77.9 58.2 41.8

E203 80.1 59.5 44.6

E206 78.8 58.0 42.7

avg 79.5 58.8 43.7

D
AR

K
 G

R
AY

 R
O

O
FS

F105 75.5 57.4 41.9

F106 75.4 56.1 41.5

avg 75.5 56.8 41.7

F213 74.7 54.5 40.8

F214 77.8 55.2 40.9

avg 76.3 54.9 40.9

P5 86.4 59.6 36.5

P10 88.0 57.8 31.8

P12 86.3 59.8 33.4

P14 74.9 56.7 37.5

avg 83.9 58.5 34.8

ILIMA
MAX AVG MIN

BR
O

W
N

 R
O

O
FS

C106 77.1 58.8 39.4

C107 75.3 59.0 38.7

avg 76.2 58.9 39.1

C206 77.6 55.1 42.5

C207 77.6 56.1 42.9

avg 77.6 55.6 42.7

D101 78.5 59.8 43.5

D102 75.9 59.5 39.8

avg 77.2 59.7 41.7

D201 79.8 55.4 41.2

D202 78.7 56.6 38.2

avg 79.3 56.0 39.7

LI
G

H
T 

G
R

AY
 R

O
O

FS

I101 74.8 55.2 41.6

I103 80.1 61.0 44.2

I104 78.2 57.8 41.4

avg 77.7 58.0 42.4

J101 80.8 58.8 39.3

J102 80.8 62.6 46.5

avg 80.8 60.2 42.9

W
H

IT
E

R101 74.8 63.4 52.5

R102 72.9 60.8 50.7

avg 73.9 62.1 51.6

POHAKEA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

A4 88.3 67.0 35.5

A5 79.5 62.2 34.1

avg 83.9 64.6 34.8

A9 84.4 64.4 33.1

A10 84.8 64.2 35.9

avg 84.6 64.3 34.5

B3 84.1 62.8 45.4

B5 82.3 67.3 50.6

avg 83.2 65.1 48.0

B8 85.0 65.8 43.6

B10 88.7 68.0 43.6

avg 86.9 66.9 43.6

P9 79.5 61.4 41.6

P25 75.7 57.0 39.9

P26 78.5 60.4 41.3

P28 75.7 61.8 41.3

avg 77.4 60.2 41.0

CAMPBELL
ROOM MAX AVG MIN

LI
G

H
T 

G
R

AY
 R

O
O

FS

D102 78.2 58.2 42.7

D105 81.0 59.7 43.5

D109 80.4 61.1 44.2

D112 78.7 59.6 42.5

avg 79.6 59.7 43.2

D202 82.8 60.1 43.5

D205 80.4 57.7 42.3

D209 81.5 59.5 42.5

D212 83.2 61.2 42.2

avg 82.0 59.6 42.6

D302 80.7 58.3 43.3

D305 80.9 59.9 43.0

D309 80.5 59.3 44.1

D312 81.2 60.7 42.9

avg 80.8 59.6 43.3

F102 71.8 51.9 27.5

W
H

IT
E

J105 84.2 61.0 44.2

J109 81.7 60.2 45.7

avg 83.0 60.6 45.0

N001 73.8 52.9 38.8
BL

AC
K

 R
O

O
FS

O102 78.6 57.9 42.5

O104 78.3 60.9 48.1

O105 69.7 39.2 29.9

O107 81.3 62.5 44.6

avg 77.0 55.1 41.3

O202 81.7 59.6 42.6

O204 80.4 60.5 44.1

O205 80.4 56.7 42.1

O207 80.9 59.7 43.8

avg 80.9 59.1 43.2

O302 81.7 55.9 41.6

O304 79.6 57.6 42.1

O310 83.2 60.2 42.9

avg 81.5 57.9 42.2

BR
O

W
N

 R
O

O
FS

P1 85.5 59.0 37.7

P6 82.8 59.1 39.5

P11 82.5 58.1 39.9

avg 83.6 58.7 39.0

101

101

Relative Humidity (%) Summary: Full Study Period
Hawai’i Department of Education

K-12 Energy Systems Study
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Relative Humidity (%) Summary: July 2013
Hawai’i Department of Education

K-12 Energy Systems Study
102

OUTDOORS
MAX AVG MIN

Ewa Elementary 96.4 71.2 44.6

KAIMILOA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

E103 72.9 62.4 50.6

E106 74.2 60.5 49.0

avg 73.6 61.5 49.8

E203 72.7 60.1 52.9

E206 78.4 60.8 50.2

avg 75.6 60.5 51.6

D
AR

K
 G

R
AY

 R
O

O
FS

F105 70.5 58.1 48.8

F106 70.6 56.4 47.1

avg 70.6 57.3 48.0

F213 70.5 53.3 46.2

F214 69.8 53.6 46.5

avg 70.2 53.5 46.4

P5 83.3 59.8 39.8

P10 82.8 56.9 35.5

P12 84.2 57.1 35.3

P14 74.5 58.1 40.9

avg 81.2 58.0 37.9

ILIMA
MAX AVG MIN

BR
O

W
N

 R
O

O
FS

C106 68.6 60.5 52.9

C107 72.1 62.0 54.9

avg 70.4 61.3 53.9

C206 66.2 54.5 49.2

C207 75.4 55.8 51.2

avg 70.8 55.2 50.2

D101 66.1 59.9 50.8

D102 68.0 62.0 53.9

avg 67.1 61.0 52.4

D201 74.3 55.7 43.0

D202 75.8 59.2 47.2

avg 75.1 57.5 45.1

LI
G

H
T 

G
R

AY
 R

O
O

FS

I101 64.0 55.5 49.0

I103 80.1 61.8 51.0

I104 72.1 58.7 50.6

avg 72.1 58.7 50.2

J101 75.2 58.0 41.5

J102 75.2 59.6 46.7

avg 75.2 58.8 44.1

W
H

IT
E

R101 74.8 64.7 54.5

R102 72.9 62.0 54.1

avg 73.9 63.4 54.3

POHAKEA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

A4 87.8 63.3 35.5

A5 79.4 60.9 34.1

avg 83.6 62.1 34.8

A9 84.4 63.3 33.1

A10 77.4 59.7 35.9

avg 80.9 61.5 34.5

B3 81.9 66.1 48.5

B5 80.1 66.0 52.3

avg 81.0 66.1 50.4

B8 82.7 64.7 46.7

B10 82.7 62.6 46.7

avg 82.7 63.7 46.7

P9 79.5 61.1 41.6

P25 75.7 58.2 43.4

P26 75.1 60.0 41.3

P28 73.7 62.0 48.3

avg 76.0 60.3 43.7

CAMPBELL
ROOM MAX AVG MIN

LI
G

H
T 

G
R

AY
 R

O
O

FS

D102 78.2 62.0 56.2

D105 78.5 60.6 53.3

D109 80.4 62.8 54.7

D112 77.0 60.0 50.2

avg 78.5 61.4 53.6

D202 82.8 63.3 52.4

D205 79.4 60.1 49.8

D209 78.1 60.9 52.8

D212 78.2 60.1 51.6

avg 79.6 61.1 51.7

D302 79.1 60.7 52.2

D305 79.2 61.2 50.6

D309 80.5 59.5 52.0

D312 77.5 59.2 51.6

avg 79.1 60.2 51.6

F102 67.4 52.2 31.3

W
H

IT
E

J105 78.7 60.8 47.9

J109 81.7 63.7 52.5

avg 80.2 62.3 50.2

N001 73.8 55.8 45.1
BL

AC
K

 R
O

O
FS

O102 78.6 61.4 53.2

O104 78.3 61.3 55.4

O105 68.6 40.2 33.8

O107 81.3 64.7 54.4

avg 76.7 56.9 49.2

O202 79.4 60.6 52.7

O204 76.3 60.8 51.7

O205 77.9 58.6 51.5

O207 77.6 62.0 53.4

avg 77.8 60.5 52.3

O302 81.7 58.0 46.7

O304 78.4 57.7 47.6

O310 77.6 57.5 48.7

avg 79.2 57.7 47.7

BR
O

W
N

 R
O

O
FS

P1 79.4 58.4 42.1

P6 82.8 60.9 46.9

P11 81.2 59.5 46.1

avg 81.1 59.6 45.0

102

102
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Relative Humidity (%) Summary: August 2013
Hawai’i Department of Education

K-12 Energy Systems Study
103

OUTDOORS
MAX AVG MIN

Ewa Elementary 94.1 65.6 34.2

KAIMILOA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

E103 67.8 56.3 43.5

E106 71.0 54.9 41.2

avg 69.4 55.6 42.4

E203 68.0 55.8 44.6

E206 70.8 55.3 42.7

avg 69.4 55.6 43.7

D
AR

K
 G

R
AY

 R
O

O
FS

F105 65.1 54.1 41.9

F106 66.1 52.8 41.5

avg 65.6 53.5 41.7

F213 62.6 50.8 40.8

F214 66.9 51.5 40.9

avg 64.8 51.2 40.9

P5 82.4 56.5 37.5

P10 83.4 53.8 31.8

P12 80.9 55.2 34.5

P14 73.7 53.7 37.5

avg 80.1 54.8 35.3

ILIMA
MAX AVG MIN

BR
O

W
N

 R
O

O
FS

C106 70.3 57.7 43.5

C107 69.3 57.7 43.5

avg 69.8 57.7 43.5

C206 68.5 53.1 42.5

C207 69.2 54.2 42.9

avg 68.9 53.7 42.7

D101 69.3 56.6 43.5

D102 69.4 59.0 45.5

avg 69.4 57.8 44.5

D201 70.5 53.1 42.9

D202 70.0 55.4 41.0

avg 70.3 54.3 42.0

LI
G

H
T 

G
R

AY
 R

O
O

FS

I101 64.3 51.8 41.6

I103 72.3 57.7 44.2

I104 68.6 54.6 41.4

avg 68.4 54.7 42.4

J101 75.9 58.3 39.7

J102 75.9 61.2 46.5

avg 75.9 59.8 43.1

W
H

IT
E

R101 71.2 62.4 55.7

R102 70.9 59.5 51.2

avg 71.1 61.0 53.5

POHAKEA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

A4 83.1 65.4 41.4

A5 74.5 61.5 40.9

avg 78.8 63.5 41.2

A9 78.9 62.7 39.9

A10 74.5 62.3 42.6

avg 76.7 62.5 41.3

B3 73.6 60.1 45.4

B5 78.8 62.6 50.6

avg 76.2 61.4 48.0

B8 83.5 63.4 43.6

B10 84.6 63.5 43.6

avg 84.1 63.4 43.6

P9 73.2 59.1 44.0

P25 71.3 54.3 41.1

P26 71.6 57.9 44.6

P28 72.5 59.1 46.6

avg 72.2 57.6 44.1

CAMPBELL
ROOM MAX AVG MIN

LI
G

H
T 

G
R

AY
 R

O
O

FS

D102 67.9 55.9 42.7

D105 68.7 55.3 43.5

D109 71.7 57.3 44.2

D112 68.9 55.5 42.5

avg 69.3 56.0 43.2

D202 72.5 57.9 43.5

D205 72.5 54.2 42.3

D209 70.2 55.5 42.5

D212 72.0 57.0 42.2

avg 71.8 56.2 42.6

D302 70.1 55.7 43.3

D305 74.2 56.4 43.0

D309 70.0 55.2 44.1

D312 72.6 56.9 42.9

avg 71.7 56.1 43.3

F102 63.7 47.8 28.0

W
H

IT
E

J105 72.4 56.0 44.3

J109 71.4 58.6 45.7

avg 71.9 57.3 45.0

N001 63.0 51.9 38.8
BL

AC
K

 R
O

O
FS

O102 68.2 55.9 42.5

O104 67.0 56.9 48.1

O105 57.2 39.0 32.1

O107 73.2 59.5 44.6

avg 66.4 52.8 41.8

O202 73.4 56.1 42.6

O204 69.7 56.8 44.1

O205 70.3 53.6 42.1

O207 72.7 57.2 43.8

avg 71.5 55.9 43.2

O302 69.6 51.2 41.6

O304 68.6 53.5 42.1

O310 69.7 55.7 42.9

avg 69.3 53.5 42.2

BR
O

W
N

 R
O

O
FS

P1 77.2 53.9 37.7

P6 74.8 55.3 39.5

P11 74.4 54.1 39.9

avg 75.5 54.4 39.0

103

103
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Relative Humidity (%) Summary: September 2013
Hawai’i Department of Education

K-12 Energy Systems Study
104

OUTDOORS
MAX AVG MIN

Ewa Elementary 96.2 67.4 39.1

KAIMILOA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

E103 73.6 58.1 46.3

E106 76.4 55.4 40.6

avg 75.0 56.8 43.5

E203 74.7 57.7 46.8

E206 76.5 56.5 43.1

avg 75.6 57.1 45.0

D
AR

K
 G

R
AY

 R
O

O
FS

F105 72.9 55.8 43.1

F106 74.8 54.7 44.4

avg 73.9 55.3 43.8

F213 74.4 53.2 43.2

F214 76.1 54.0 43.5

avg 75.3 53.6 43.4

P5 85.9 58.4 36.5

P10 87.7 56.0 32.5

P12 86.3 58.9 33.4

P14 72.7 55.2 38.5

avg 83.2 57.1 35.2

ILIMA
MAX AVG MIN

BR
O

W
N

 R
O

O
FS

C106 77.1 59.0 46.6

C107 74.1 58.7 45.5

avg 75.6 58.9 46.1

C206 76.1 54.9 45.3

C207 76.3 55.9 46.6

avg 76.2 55.4 46.0

D101 78.2 59.3 48.0

D102 74.9 59.3 47.5

avg 76.6 59.3 47.8

D201 75.5 54.6 41.2

D202 78.7 56.3 44.3

avg 77.1 55.5 42.8

LI
G

H
T 

G
R

AY
 R

O
O

FS

I101 71.1 54.0 44.8

I103 79.2 59.9 47.2

I104 77.2 57.1 45.6

avg 75.8 57.0 45.9

J101 72.7 58.6 40.2

J102 72.7 63.4 46.6

avg 72.7 61.0 43.4

W
H

IT
E

R101 72.0 63.5 58.0

R102 70.1 60.8 52.2

avg 71.1 62.2 55.1

POHAKEA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

A4 85.5 66.1 40.9

A5 78.4 60.3 41.3

avg 82.0 63.2 41.1

A9 76.6 62.6 39.2

A10 75.2 61.2 38.6

avg 75.9 61.9 38.9

B3 78.9 62.5 46.4

B5 80.0 67.9 53.5

avg 79.5 65.2 50.0

B8 85.0 64.8 45.3

B10 88.5 69.1 45.3

avg 86.8 67.0 45.3

P9 70.9 59.7 44.2

P25 69.0 55.0 39.9

P26 74.2 58.6 41.3

P28 70.9 59.5 42.5

avg 71.3 58.2 42.0

CAMPBELL
ROOM MAX AVG MIN

LI
G

H
T 

G
R

AY
 R

O
O

FS

D102 76.3 57.1 43.9

D105 78.4 58.1 44.9

D109 77.2 59.6 47.4

D112 74.8 57.7 44.6

avg 76.7 58.1 45.2

D202 79.1 59.0 43.7

D205 78.0 55.9 43.5

D209 81.5 57.8 44.2

D212 77.8 59.5 44.5

avg 79.1 58.1 44.0

D302 75.0 57.1 44.6

D305 80.9 58.4 45.5

D309 79.2 57.7 46.0

D312 77.0 59.0 45.8

avg 78.0 58.1 45.5

F102 61.0 49.9 27.5

W
H

IT
E

J105 81.4 59.1 44.2

J109 77.1 59.2 45.7

avg 79.3 59.2 45.0

N001 70.6 52.1 41.7
BL

AC
K

 R
O

O
FS

O102 74.4 57.1 43.4

O104 67.8 59.2 50.7

O105 59.7 39.2 29.9

O107 79.3 61.0 48.2

avg 70.3 54.1 43.1

O202 81.7 58.1 44.2

O204 74.6 58.7 46.4

O205 73.8 55.2 44.0

O207 78.5 58.6 46.3

avg 77.2 57.7 45.2

O302 77.8 54.5 43.4

O304 75.7 55.9 43.3

O310 81.3 59.2 44.6

avg 78.3 56.5 43.8

BR
O

W
N

 R
O

O
FS

P1 85.5 57.0 38.4

P6 81.8 57.7 41.5

P11 81.9 56.1 41.4

avg 83.1 56.9 40.4
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Relative Humidity (%) Summary: October 2013
Hawai’i Department of Education

K-12 Energy Systems Study
105

OUTDOORS
MAX AVG MIN

Ewa Elementary 95.4 72.0 45.9

KAIMILOA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

E103 73.6 62.3 50.6

E106 69.6 57.3 42.5

avg 71.6 59.8 46.6

E203 75.1 61.8 50.0

E206 70.2 59.5 48.0

avg 72.7 60.7 49.0

D
AR

K
 G

R
AY

 R
O

O
FS

F105 68.9 59.4 48.9

F106 67.0 58.0 48.7

avg 68.0 58.7 48.8

F213 67.4 56.5 47.6

F214 67.7 57.0 47.8

avg 67.6 56.8 47.7

P5 83.6 61.4 40.4

P10 86.5 60.6 38.2

P12 85.3 62.9 37.6

P14 74.9 59.0 40.7

avg 82.6 61.0 39.2

ILIMA
MAX AVG MIN

BR
O

W
N

 R
O

O
FS

C106 69.4 59.4 46.2

C107 74.3 60.2 44.8

avg 71.9 59.8 45.5

C206 67.0 56.3 46.9

C207 71.0 57.0 46.5

avg 69.0 56.7 46.7

D101 69.2 61.3 51.7

D102 69.0 59.5 44.5

avg 69.1 60.4 48.1

D201 69.5 57.0 46.4

D202 69.5 57.3 43.5

avg 69.5 57.2 45.0

LI
G

H
T 

G
R

AY
 R

O
O

FS

I101 64.7 57.4 48.3

I103 72.5 62.9 53.5

I104 70.4 59.6 49.1

avg 69.2 60.0 50.3

J101 80.8 59.0 39.8

J102 80.8 62.9 48.0

avg 80.8 61.0 43.9

W
H

IT
E

R101 72.6 64.2 58.2

R102 71.9 61.8 54.3

avg 72.3 63.0 56.3

POHAKEA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

A4 84.7 69.4 42.9

A5 79.5 63.6 41.7

avg 82.1 66.5 42.3

A9 79.0 66.6 38.8

A10 82.0 67.4 41.7

avg 80.5 67.0 40.3

B3 84.1 65.2 49.0

B5 82.3 70.4 55.9

avg 83.2 67.8 52.5

B8 84.0 68.4 47.1

B10 88.7 71.9 47.1

avg 86.4 70.2 47.1

P9 76.9 63.3 47.2

P25 72.2 59.2 44.2

P26 77.6 63.3 49.0

P28 75.4 64.4 50.5

avg 75.5 62.6 47.7

CAMPBELL
ROOM MAX AVG MIN

LI
G

H
T 

G
R

AY
 R

O
O

FS

D102 77.4 59.4 47.8

D105 73.6 63.1 51.0

D109 75.5 63.8 50.0

D112 74.4 62.5 50.7

avg 75.2 62.2 49.9

D202 73.3 60.9 48.3

D205 71.1 60.1 49.1

D209 72.8 62.3 49.2

D212 76.8 64.0 51.1

avg 73.5 61.8 49.4

D302 70.5 59.6 48.7

D305 73.4 62.5 50.6

D309 74.7 62.2 50.8

D312 75.8 63.5 49.2

avg 73.6 62.0 49.8

F102 66.1 54.5 32.9

W
H

IT
E

J105 78.0 64.2 52.5

J109 73.6 61.0 49.8

avg 75.8 62.6 51.2

N001 61.1 53.4 43.0
BL

AC
K

 R
O

O
FS

O102 67.7 58.7 46.9

O104 73.4 64.0 56.8

O105 59.8 38.7 31.3

O107 74.8 64.7 50.7

avg 68.9 56.5 46.4

O202 73.3 61.8 49.1

O204 74.3 63.0 50.2

O205 69.2 57.9 48.9

O207 72.3 61.4 49.4

avg 72.3 61.0 49.4

O302 70.0 58.1 48.9

O304 73.7 59.8 49.2

O310 75.2 63.3 49.8

avg 73.0 60.4 49.3

BR
O

W
N

 R
O

O
FS

P1 80.6 62.5 44.2

P6 77.4 61.3 45.3

P11 76.9 60.5 47.2

avg 78.3 61.4 45.6
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Relative Humidity (%) Summary: November 2013
Hawai’i Department of Education

K-12 Energy Systems Study
106

OUTDOORS
MAX AVG MIN

Ewa Elementary 95.9 73.2 42.4

KAIMILOA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

E103 77.8 63.4 47.8

E106 77.9 57.7 40.0

avg 77.9 60.6 43.9

E203 80.1 64.3 48.0

E206 78.8 61.0 45.9

avg 79.5 63.0 47.0

D
AR

K
 G

R
AY

 R
O

O
FS

F105 75.5 61.6 47.0

F106 75.4 60.6 47.0

avg 75.5 61.1 47.0

F213 74.7 59.9 48.4

F214 77.8 60.8 48.4

avg 76.3 60.4 48.4

P5 86.4 63.7 41.0

P10 88.0 63.1 37.7

P12 85.9 65.2 38.5

P14 74.9 60.0 39.8

avg 83.8 63.0 39.3

ILIMA
MAX AVG MIN

BR
O

W
N

 R
O

O
FS

C106 76.1 58.4 39.4

C107 75.3 58.0 38.7

avg 75.7 58.2 39.1

C206 77.6 57.2 43.2

C207 77.6 58.0 43.2

avg 77.6 57.6 43.2

D101 78.5 63.5 47.3

D102 75.9 59.2 39.8

avg 77.2 61.4 43.6

D201 79.8 57.9 43.5

D202 70.0 56.4 38.2

avg 74.9 57.2 40.9

LI
G

H
T 

G
R

AY
 R

O
O

FS

I101 74.8 58.7 44.9

I103 79.5 64.7 50.0

I104 78.2 60.8 46.4

avg 77.5 61.4 47.1

J101 77.6 60.0 39.3

J102 77.6 65.0 48.4

avg 77.6 62.5 43.9

W
H

IT
E

R101 72.7 62.6 52.5

R102 70.5 60.8 50.7

avg 71.6 61.7 51.6

POHAKEA
MAX AVG MIN

BL
AC

K
 R

O
O

FS

A4 88.3 69.5 42.5

A5 76.4 64.6 41.9

avg 82.4 67.1 42.2

A9 77.0 66.9 40.6

A10 84.8 69.9 46.5

avg 80.9 68.4 43.6

B3 72.3 62.6 47

B5 80.9 69.9 54.5

avg 76.6 66.0 50.8

B8 84.2 67.8 45.2

B10 86.9 69.5 45.2

avg 85.6 68.7 45.2

P9 76.5 64.8 48.7

P25 73.0 60.4 44.8

P26 78.5 63.3 48.5

P28 75.7 65.7 49.7

avg 75.9 63.6 47.9

CAMPBELL
ROOM MAX AVG MIN

LI
G

H
T 

G
R

AY
 R

O
O

FS

D102 78.2 60.2 46.3

D105 81.0 63.7 48.0

D109 80.0 64.8 51.3

D112 78.7 64.5 48.7

avg 79.5 63.3 48.6

D202 81.9 62.5 46.4

D205 80.4 61.7 46.6

D209 79.3 63.7 47.8

D212 83.2 66.9 50.6

avg 81.2 63.7 47.9

D302 80.7 61.6 47.1

D305 80.5 63.2 48.9

D309 79.4 63.6 48.4

D312 81.2 65.8 51.1

avg 80.5 63.6 48.9

F102 71.8 57.2 33.1

W
H

IT
E

J105 84.2 67.0 50.6

J109 81.4 61.8 47.9

avg 82.8 64.4 49.3

N001 67.3 53.8 39.8
BL

AC
K

 R
O

O
FS

O102 78.2 59.3 42.5

O104 76.1 64.6 53.3

O105 69.7 40.2 31.9

O107 81.0 65.3 49.7

avg 76.3 57.4 44.4

O202 79.9 63.7 48.6

O204 80.4 64.9 49.9

O205 80.4 61.4 47.5

O207 80.9 62.0 48.4

avg 80.4 63.0 48.6

O302 79.1 61.3 47.6

O304 79.6 63.3 48.9

O310 83.2 65.3 47.7

avg 80.6 63.3 48.1

BR
O

W
N

 R
O

O
FS

P1 83.9 65.3 45.8

P6 82.5 63.3 45.5

P11 82.5 63.0 46.5

avg 83.0 63.9 45.9
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KAIMILOA
WALL AVG

BL
AC

K
 R

O
O

FS

E103 SE 19.2

E106 SE 16.0

avg 17.6

E203 SE 22.0

E206 SE 26.7

avg 24.4

D
AR

K
 G

R
AY

 R
O

O
FS

F105 SW 24.3

F106 NE 26.1

avg 25.2

F213 SW 18.0

F214 NE 18.7

avg 18.4

P5 SW 17.4

P10 SW 13.7

P12 SW 24.0

P14 SW 17.9

avg 18.3

ILIMA
WALL AVG

BR
O

W
N

 R
O

O
FS

C106 N 0.7

C107 N 24.0

avg 12.4

C206 N 10.6

C207 N 15.0

avg 12.8

D101 N 18.1

D102 N 11.5

avg 14.8

D201 N 20.9

D202 N 12.6

avg 16.8

LI
G

H
T 

G
R

AY
 R

O
O

FS

I101 W 23.2

I103 E 6.9

I104 W 8.7

avg 12.9

J101 E 11.6

J102 N 3.6

avg 7.6

W
H

IT
E

R101 S 16.0

R102 N 11.8

avg 13.9

POHAKEA
WALL AVG

BL
AC

K
 R

O
O

FS

A4 E 10.9

A5 E 14.8

avg 12.9

A9 E 17.3

A10 E 6.6

avg 12.0

B3 E 16.0

B5 E 15.6

avg 15.8

B8 E 6.5

B10 E 8.8

avg 7.7

P9 E 31.5

P25 E 38.4

P26 E 21.4

P28 E 14.8

avg 26.5

CAMPBELL
WALL AVG

LI
G

H
T 

G
R

AY
 R

O
O

FS

D102 SE 18.1

D105 SW 15.0

D109 NW 26.4

D112 NE 22.8

avg 20.6

D202 SE 12.6

D205 SW 48.5

D209 NW 32.6

D212 NE 22.5

avg 29.1

D302 SE 49.6

D305 SW 14.7

D309 NW 35.1

D312 NE 37.4

avg 34.2

F102 NE 18.9

W
H

IT
E

J105 NW 19.1

J109 SE 5.8

avg 12.5

N001 W 17.1
BL

AC
K

 R
O

O
FS

O102 SE 10.5

O104 NE 3.0

O105 SE 17.6

O107 NE 25.1

avg 14.1

O202 NW 29.9

O204 NE 28.6

O205 SE 37.9

O207 SW 31.2

avg 31.9

O302 NW 25.7

O304 NE 37.1

O310 SW 19.3

avg 27.4

BR
O

W
N

 R
O

O
FS

P1 NE 19.9

P6 SE 12.0

P11 SW 15.5

avg 15.8

201

201

Illuminance (lm/ft2) Summary: Full Study Period
Hawai’i Department of Education

K-12 Energy Systems Study
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KAIMILOA
WALL AVG

BL
AC

K
 R

O
O

FS

E103 SE 1.3

E106 SE 4.1

avg 2.7

E203 SE 10.6

E206 SE 8.4

avg 9.5

D
AR

K
 G

R
AY

 R
O

O
FS

F105 SW 14.8

F106 NE 12.5

avg 13.7

F213 SW 11.2

F214 NE 11.9

avg 11.6

P5 SW 15.2

P10 SW 3.2

P12 SW 7.9

P14 SW 5.2

avg 7.9

ILIMA
WALL AVG

BR
O

W
N

 R
O

O
FS

C106 N 0.4

C107 N 17.0

avg 8.7

C206 N 44.1

C207 N 72.0

avg 58.1

D101 N 12.8

D102 N 12.5

avg 12.7

D201 N 1.7

D202 N 1.4

avg 1.6

LI
G

H
T 

G
R

AY
 R

O
O

FS

I101 W 10.8

I103 E 4.7

I104 W 1.2

avg 5.6

J101 E 8.0

J102 N 8.6

avg 8.3

W
H

IT
E

R101 S 8.2

R102 N 5.0

avg 6.6

POHAKEA
WALL AVG

BL
AC

K
 R

O
O

FS

A4 E 2.9

A5 E 4.5

avg 3.7

A9 E 5.9

A10 E 3.0

avg 4.5

B3 E 6.9

B5 E 4.1

avg 5.5

B8 E 4.4

B10 E 3.7

avg 4.1

P9 E 6.0

P25 E 5.2

P26 E 5.1

P28 E 3.9

avg 5.1

CAMPBELL
WALL AVG

LI
G

H
T 

G
R

AY
 R

O
O

FS

D102 SE 12.7

D105 SW 5.1

D109 NW 12.9

D112 NE 3.9

avg 8.7

D202 SE 1.5

D205 SW 17.5

D209 NW 4.1

D212 NE 7.0

avg 7.5

D302 SE 9.1

D305 SW 6.2

D309 NW 6.9

D312 NE 9.7

avg 8.0

F102 NE 17.4

W
H

IT
E

J105 NW 17.9

J109 SE 8.2

avg 13.1

N001 W 22.3
BL

AC
K

 R
O

O
FS

O102 SE 9.7

O104 NE 8.5

O105 SE 14.7

O107 NE 17.8

avg 12.7

O202 NW 7.0

O204 NE 5.3

O205 SE 12.0

O207 SW 8.7

avg 8.3

O302 NW 13.5

O304 NE 9.5

O310 SW 6.0

avg 9.7

BR
O

W
N

 R
O

O
FS

P1 NE 4.4

P6 SE 2.7

P11 SW 6.8

avg 4.6

Illuminance (lm/ft2) Summary: July 2013
Hawai’i Department of Education

K-12 Energy Systems Study
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Illuminance (lm/ft2) Summary: August 2013
Hawai’i Department of Education

K-12 Energy Systems Study
203

KAIMILOA
WALL AVG

BL
AC

K
 R

O
O

FS

E103 SE 23.1

E106 SE 18.0

avg 20.6

E203 SE 20.8

E206 SE 27.5

avg 24.2

D
AR

K
 G

R
AY

 R
O

O
FS

F105 SW 26.4

F106 NE 29.3

avg 27.9

F213 SW 21.7

F214 NE 23.9

avg 22.8

P5 SW 22.2

P10 SW 18.1

P12 SW 25.9

P14 SW 20.6

avg 21.7

ILIMA
WALL AVG

BR
O

W
N

 R
O

O
FS

C106 N 0.9

C107 N 23.5

avg 12.2

C206 N 7.7

C207 N 13.3

avg 10.5

D101 N 9.7

D102 N 7.1

avg 8.4

D201 N 25.3

D202 N 4.8

avg 15.1

LI
G

H
T 

G
R

AY
 R

O
O

FS

I101 W 27.3

I103 E 8.6

I104 W 9.7

avg 15.2

J101 E 13.2

J102 N 3.4

avg 8.3

W
H

IT
E

R101 S 19.2

R102 N 14.4

avg 16.8

POHAKEA
WALL AVG

BL
AC

K
 R

O
O

FS

A4 E 11.3

A5 E 14.4

avg 12.9

A9 E 19.5

A10 E 6.5

avg 13.0

B3 E 19.0

B5 E 19.0

avg 19.0

B8 E 7.0

B10 E 10.0

avg 8.5

P9 E 26.8

P25 E 45.9

P26 E 26.4

P28 E 16.9

avg 29.0

CAMPBELL
WALL AVG

LI
G

H
T 

G
R

AY
 R

O
O

FS

D102 SE 18.9

D105 SW 13.8

D109 NW 34.5

D112 NE 23.6

avg 22.7

D202 SE 4.2

D205 SW 53.8

D209 NW 34.7

D212 NE 28.6

avg 30.3

D302 SE 49.1

D305 SW 15.7

D309 NW 38.6

D312 NE 48.0

avg 37.9

F102 NE 23.0

W
H

IT
E

J105 NW 22.6

J109 SE 16.8

avg 19.7

N001 W 17.0
BL

AC
K

 R
O

O
FS

O102 SE 11.1

O104 NE 5.7

O105 SE 16.6

O107 NE 26.3

avg 14.9

O202 NW 28.8

O204 NE 15.9

O205 SE 49.2

O207 SW 35.0

avg 32.2

O302 NW 16.4

O304 NE 37.1

O310 SW 20.9

avg 24.8

BR
O

W
N

 R
O

O
FS

P1 NE 25.9

P6 SE 10.8

P11 SW 19.5

avg 18.7

203
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Illuminance (lm/ft2) Summary: September 2013
Hawai’i Department of Education

K-12 Energy Systems Study
204

KAIMILOA
WALL AVG

BL
AC

K
 R

O
O

FS

E103 SE 21.7

E106 SE 18.3

avg 20.0

E203 SE 26.6

E206 SE 31.5

avg 29.1

D
AR

K
 G

R
AY

 R
O

O
FS

F105 SW 28.0

F106 NE 28.3

avg 28.2

F213 SW 19.7

F214 NE 19.4

avg 19.6

P5 SW 23.5

P10 SW 17.2

P12 SW 28.4

P14 SW 20.1

avg 22.3

ILIMA
WALL AVG

BR
O

W
N

 R
O

O
FS

C106 N 0.4

C107 N 24.3

avg 12.4

C206 N 6.4

C207 N 7.6

avg 7.0

D101 N 20.2

D102 N 12.4

avg 16.3

D201 N 43.4

D202 N 5.8

avg 24.6

LI
G

H
T 

G
R

AY
 R

O
O

FS

I101 W 26.8

I103 E 7.3

I104 W 9.7

avg 14.6

J101 E 12.3

J102 N 2.9

avg 7.6

W
H

IT
E

R101 S 18.1

R102 N 13.3

avg 15.7

POHAKEA
WALL AVG

BL
AC

K
 R

O
O

FS

A4 E 12.1

A5 E 16.6

avg 14.4

A9 E 19.3

A10 E 8.4

avg 13.9

B3 E 17.1

B5 E 18.0

avg 17.6

B8 E 7.8

B10 E 9.7

avg 8.8

P9 E 37.6

P25 E 42.4

P26 E 24.9

P28 E 17.1

avg 30.5

CAMPBELL
WALL AVG

LI
G

H
T 

G
R

AY
 R

O
O

FS

D102 SE 20.2

D105 SW 16.3

D109 NW 27.7

D112 NE 22.7

avg 21.7

D202 SE 5.8

D205 SW 54.7

D209 NW 41.2

D212 NE 25.7

avg 31.9

D302 SE 58.9

D305 SW 19.0

D309 NW 42.5

D312 NE 41.2

avg 40.4

F102 NE 24.9

W
H

IT
E

J105 NW 24.5

J109 SE 1.4

avg 13.0

N001 W 16.6
BL

AC
K

 R
O

O
FS

O102 SE 12.6

O104 NE 1.3

O105 SE 18.5

O107 NE 27.2

avg 14.9

O202 NW 37.9

O204 NE 26.6

O205 SE 43.0

O207 SW 34.2

avg 35.4

O302 NW 20.8

O304 NE 43.9

O310 SW 24.1

avg 29.6

BR
O

W
N

 R
O

O
FS

P1 NE 22.9

P6 SE 13.5

P11 SW 19.2

avg 18.5

204
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Illuminance (lm/ft2) Summary: October 2013
Hawai’i Department of Education

K-12 Energy Systems Study
205

KAIMILOA
WALL AVG

BL
AC

K
 R

O
O

FS

E103 SE 17.1

E106 SE 14.5

avg 15.8

E203 SE 20.4

E206 SE 25.6

avg 23.0

D
AR

K
 G

R
AY

 R
O

O
FS

F105 SW 21.2

F106 NE 23.6

avg 22.4

F213 SW 15.6

F214 NE 16.4

avg 16.0

P5 SW 10.4

P10 SW 11.0

P12 SW 21.2

P14 SW 15.9

avg 14.6

ILIMA
WALL AVG

BR
O

W
N

 R
O

O
FS

C106 N 0.4

C107 N 23.8

avg 12.1

C206 N 6.8

C207 N 7.7

avg 7.3

D101 N 16.6

D102 N 11.8

avg 14.2

D201 N 13.8

D202 N 21.3

avg 17.6

LI
G

H
T 

G
R

AY
 R

O
O

FS

I101 W 20.7

I103 E 5.5

I104 W 8.4

avg 11.5

J101 E 10.5

J102 N 2.2

avg 6.4

W
H

IT
E

R101 S 13.9

R102 N 10.7

avg 12.3

POHAKEA
WALL AVG

BL
AC

K
 R

O
O

FS

A4 E 11.6

A5 E 15.7

avg 13.7

A9 E 16.9

A10 E 6.5

avg 11.7

B3 E 14.0

B5 E 13.1

avg 13.6

B8 E 5.6

B10 E 7.9

avg 6.8

P9 E 10.4

P25 E 11.0

P26 E 21.2

P28 E 15.9

avg 14.6

CAMPBELL
WALL AVG

LI
G

H
T 

G
R

AY
 R

O
O

FS

D102 SE 16.6

D105 SW 17.0

D109 NW 20.4

D112 NE 23.4

avg 19.4

D202 SE 21.3

D205 SW 46.2

D209 NW 29.4

D212 NE 17.6

avg 28.6

D302 SE 49.5

D305 SW 14.2

D309 NW 31.7

D312 NE 35.6

avg 32.8

F102 NE 16.9

W
H

IT
E

J105 NW 14.6

J109 SE 1.5

avg 8.1

N001 W 19.5
BL

AC
K

 R
O

O
FS

O102 SE 8.3

O104 NE 1.2

O105 SE 16.8

O107 NE 21.6

avg 12.0

O202 NW 27.7

O204 NE 41.5

O205 SE 30.5

O207 SW 28.5

avg 32.1

O302 NW 23.3

O304 NE 33.3

O310 SW 16.6

avg 24.4

BR
O

W
N

 R
O

O
FS

P1 NE 15.2

P6 SE 10.2

P11 SW 12.2

avg 12.5
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Illuminance (lm/ft2) Summary: November 2013
Hawai’i Department of Education

K-12 Energy Systems Study
206

KAIMILOA
WALL AVG

BL
AC

K
 R

O
O

FS

E103 SE 21.3

E106 SE 17.9

avg 19.6

E203 SE 25.8

E206 SE 28.9

avg 27.4

D
AR

K
 G

R
AY

 R
O

O
FS

F105 SW 25.1

F106 NE 28.6

avg 26.9

F213 SW 16.4

F214 NE 16.1

avg 16.3

P5 SW 12.6

P10 SW 10.5

P12 SW 27.1

P14 SW 19.7

avg 17.5

ILIMA
WALL AVG

BR
O

W
N

 R
O

O
FS

C106 N 1.4

C107 N 29.6

avg 15.5

C206 N 8.0

C207 N 7.4

avg 7.7

D101 N 19.6

D102 N 11.1

avg 15.4

D201 N 8.7

D202 N 30.0

avg 19.4

LI
G

H
T 

G
R

AY
 R

O
O

FS

I101 W 22.7

I103 E 7.1

I104 W 10.8

avg 13.5

J101 E 11.5

J102 N 4.7

avg 8.1

W
H

IT
E

R101 S 15.7

R102 N 11.1

avg 13.4

POHAKEA
WALL AVG

BL
AC

K
 R

O
O

FS

A4 E 12.0

A5 E 17.5

avg 14.8

A9 E 18.0

A10 E 5.8

avg 11.9

B3 E 17.8

B5 E 16.7

avg 17.3

B8 E 6.2

B10 E 9.5

avg 7.9

P9 E 12.6

P25 E 10.5

P26 E 27.1

P28 E 19.7

avg 17.5

CAMPBELL
WALL AVG

LI
G

H
T 

G
R

AY
 R

O
O

FS

D102 SE 19.6

D105 SW 17.0

D109 NW 28.1

D112 NE 30.2

avg 23.7

D202 SE 30.0

D205 SW 49.4

D209 NW 35.7

D212 NE 23.7

avg 34.7

D302 SE 56.8

D305 SW 11.3

D309 NW 38.2

D312 NE 30.7

avg 34.3

F102 NE 10.9

W
H

IT
E

J105 NW 18.1

J109 SE 1.6

avg 9.9

N001 W 15.7
BL

AC
K

 R
O

O
FS

O102 SE 10.3

O104 NE 1.4

O105 SE 20.7

O107 NE 30.1

avg 15.6

O202 NW 34.4

O204 NE 42.9

O205 SE 37.0

O207 SW 36.3

avg 37.7

O302 NW 25.7

O304 NE 47.2

O310 SW 20.6

avg 31.2

BR
O

W
N

 R
O

O
FS

P1 NE 21.1

P6 SE 19.3

P11 SW 13.3

avg 17.9
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101.36 99.51 99.02 99.56 91.72

78.21 77.46 77.16 74.94 64.63

84.141 84.604 85.681 85.095 78.789

1.397 1.532 2.106 2.16 5.309

CLIENT Hawai'i Department of Education
SHEET #

PROJECT K-12 Energy Systems Study

CHART Kaimiloa F: Temperature (July - November 2013)
DATE - UPDATE 04/05/2014

PREPARED BY sdasey

DIMENSIONS 1d 2d 3d T V SCALE

DATA INPUTS

F105 F106 F213 F214 100% Relative
Performance

95% Relative
Performance

90% Relative
Performance

Outdoor

ITEM

ATTRIBUTE
Sensor (1/8) - Air

Temperature (°F)

Sensor (1/8) - Air

Temperature (°F)

Sensor (1/8) - Air

Temperature (°F)

Sensor (1/8) - Air

Temperature (°F)

Sensor (1/128) - Air

Temperature (°F)

MEAS. DEVICE
Kaimiloa - F105 - Air

Temperature (F)

Kaimiloa - F106 - Air

Temperature (F)

Kaimiloa - F213 - Air

Temperature (F)

Kaimiloa - F214 - Air

Temperature (F)
,, ,, ,,

Ewa - Weather

Station - Air

Temperature

SENSOR TYPE

SENSOR REF

TEST LOCATION

TEST INTERVAL

TEST DURATION - - - - - - - -

Te
m

pe
ra

tu
re

F105

F106

F213

F214

100% Relative Performance

95% Relative Performance

90% Relative Performance

Outdoor
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95°F
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DATA OUTPUTS

STAT F105 F106 F213 F214 100% Relative
Performance

95% Relative
Performance

90% Relative
Performance

Outdoor

MAX °F °F °F °F °F

MIN °F °F °F °F °F

AVE °F °F °F °F °F

STDEV °F °F °F °F °F

FINDINGS

NOTES

2013-07-23 2013-11-192013-07-23 2013-11-192013-07-23 2013-11-192013-07-23 2013-11-19 2013-07-23 2013-11-19

INPUTS
ATTRIBUTE MEAS. DEVICE SENSOR TYPE SENSOR REF TEST LOCATION TEST INTERVAL TEST DURATION

      F105 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F105 - Air Temperature (F) sensor 595 SW Wall, 5’ high 15 minutes 2013-07-23 - 2013-11-19

      F106 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F106 - Air Temperature (F) sensor 596 NE Wall, 5’ high 15 minutes 2013-07-23 - 2013-11-19

      F213 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F213 - Air Temperature (F) sensor 597 SW Wall, 5’ high 15 minutes 2013-07-23 - 2013-11-19

      F214 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F214 - Air Temperature (F) sensor 598 NE Wall, 5’ high 15 minutes 2013-07-23 - 2013-11-19

      Outdoors Sensor (1/128) - Air 
Temperature (°F) Ewa - Weather Station - Air Temperature sensor Ewa Elementary 

Weather Station 5 minutes 2013-07-23 - 2013-11-19

INDICES
VALUE TYPE SOURCE

      100% Relative Performance 70.9 °F Peer-Reviewed Research Seppänen et al. (2006)

      95% Relative Performance 81.0 °F Peer-Reviewed Research Seppänen et al. (2006)

      90% Relative Performance 86.6 °F Peer-Reviewed Research Seppänen et al. (2006)

OUTPUTS
MAX MIN AVG STDEV

      F105 101.4 °F 78.2 °F 84.1 °F 1.4 °F

      F106 99.5 °F 77.5 °F 84.6 °F 1.5 °F

      F213 99.0 °F 77.2 °F 85.7 °F 2.1 °F

      F214 99.6 °F 74.9 °F 85.1 °F 2.2 °F

      Outdoors 91.7 °F 64.6 °F 78.8 °F 5.3 °F

FINDINGS
If only considering weekdays between the hours of 7AM to 6PM, the average temperature values for F105, F106, F213 and F214 between 7/23/13 - 11/19/13 were 

84.2 °F, 84.5 °F, 85.0 °F and 84.4 °F, respectively.  The average outdoor temperature on weekdays between the hours of 7AM to 6PM over the same period was 83.2 °F.

NOTES

Kaimiloa F: Temperature (Full Study Period)
Hawai’i Department of Education

K-12 Energy Systems Study
001
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T.06

101.36 99.51 99.02 99.56 70.9 81 86.6 90.34

84.05 83.47 83.33 83.51 70.9 81 86.6 69.73

85.197 85.927 87.573 87.103 70.9 81 86.6 79.746

1.229 1.08 1.177 1.213 4.485

CLIENT Hawai'i Department of Education
SHEET #

PROJECT K-12 Energy Systems Study

CHART Kaimiloa F: Temperature (July 2013)
DATE - UPDATE 04/06/2014

PREPARED BY sdasey

DIMENSIONS 1d 2d 3d T V SCALE

DATA INPUTS

F105 F106 F213 F214 100% Relative
Performance

95% Relative
Performance

90% Relative
Performance

Outdoors

ITEM

ATTRIBUTE
Sensor (1/8) - Air

Temperature (°F)

Sensor (1/8) - Air

Temperature (°F)

Sensor (1/8) - Air

Temperature (°F)

Sensor (1/8) - Air

Temperature (°F)

Sensor (1/128) - Air

Temperature (°F)

MEAS. DEVICE
Kaimiloa - F105 - Air

Temperature (F)

Kaimiloa - F106 - Air

Temperature (F)

Kaimiloa - F213 - Air

Temperature (F)

Kaimiloa - F214 - Air

Temperature (F)
,, ,, ,,

SENSOR TYPE

SENSOR REF

TEST LOCATION

TEST INTERVAL

TEST DURATION - - - - - - - -
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DATA OUTPUTS

STAT F105 F106 F213 F214 100% Relative
Performance

95% Relative
Performance

90% Relative
Performance

Outdoors

MAX °F °F °F °F °F

MIN °F °F °F °F °F

AVE °F °F °F °F °F

STDEV °F °F °F °F °F

FINDINGS

NOTES

sensor sensor sensor sensor index index index sensor

595 596 597 598

SW Wall, 5' high NE Wall, 5' high SW Wall, 5' high NE Wall, 5' high Ewa Elementary W…

15 minutes 15 minutes 15 minutes 15 minutes 5 minutes

2013-07-23 2013-07-312013-07-23 2013-07-312013-07-23 2013-07-312013-07-23 2013-07-31 2013-07-23 2013-07-31

INPUTS
ATTRIBUTE MEAS. DEVICE SENSOR TYPE SENSOR REF TEST LOCATION TEST INTERVAL TEST DURATION

      F105 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F105 - Air Temperature (F) sensor 595 SW Wall, 5’ high 15 minutes 2013-07-23 - 2013-07-31

      F106 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F106 - Air Temperature (F) sensor 596 NE Wall, 5’ high 15 minutes 2013-07-23 - 2013-07-31

      F213 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F213 - Air Temperature (F) sensor 597 SW Wall, 5’ high 15 minutes 2013-07-23 - 2013-07-31

      F214 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F214 - Air Temperature (F) sensor 598 NE Wall, 5’ high 15 minutes 2013-07-23 - 2013-07-31

      Outdoors Sensor (1/128) - Air 
Temperature (°F) Ewa - Weather Station - Air Temperature sensor Ewa Elementary 

Weather Station 5 minutes 2013-07-23 - 2013-07-31

INDICES
VALUE TYPE SOURCE

      100% Relative Performance 70.9 °F Peer-Reviewed Research Seppänen et al. (2006)

      95% Relative Performance 81.0 °F Peer-Reviewed Research Seppänen et al. (2006)

      90% Relative Performance 86.6 °F Peer-Reviewed Research Seppänen et al. (2006)

OUTPUTS
MAX MIN AVG STDEV

      F105 101.4 °F 84.1 °F 85.2 °F 1.2 °F

      F106 99.5 °F 83.5 °F 85.9 °F 1.1 °F

      F213 99.0 °F 83.3 °F 87.6 °F 1.2 °F

      F214 99.6 °F 83.5 °F 87.1 °F 1.2 °F

      Outdoors 90.3 °F 69.7 °F 79.7 °F 4.5 °F

FINDINGS
If only considering weekdays between the hours of 7AM to 6PM, the average temperature values for F105, F106, F213 and F214 between 7/23/13 - 7/31/13 were 

85.6 °F, 86.2 °F, 87.1 °F and 86.8 °F, respectively.  The average outdoor temperature on weekdays between the hours of 7AM to 6PM over the same period was 83.6 °F.

NOTES

Kaimiloa F: Temperature (July 2013)
Hawai’i Department of Education

K-12 Energy Systems Study
002
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86.75 87.44 89.09 89.09 90.19

82.89 82.71 82.44 82.09 69.76

84.885 85.507 86.947 86.341 79.831

0.529 0.636 1.153 1.189 5.1

CLIENT Hawai'i Department of Education
SHEET #

PROJECT K-12 Energy Systems Study

CHART Kaimiloa F: Temperature (August 2013)
DATE - UPDATE 04/06/2014

PREPARED BY sdasey

DIMENSIONS 1d 2d 3d T V SCALE

DATA INPUTS

F105 F106 F213 F214 100% Relative
Performance

95% Relative
Performance

90% Relative
Performance

Outdoor

ITEM

ATTRIBUTE
Sensor (1/8) - Air

Temperature (°F)

Sensor (1/8) - Air

Temperature (°F)

Sensor (1/8) - Air

Temperature (°F)

Sensor (1/8) - Air

Temperature (°F)

Sensor (1/128) - Air

Temperature (°F)

MEAS. DEVICE
Kaimiloa - F105 - Air

Temperature (F)

Kaimiloa - F106 - Air

Temperature (F)

Kaimiloa - F213 - Air

Temperature (F)

Kaimiloa - F214 - Air

Temperature (F)
,, ,, ,,

Ewa - Weather

Station - Air

Temperature

SENSOR TYPE

SENSOR REF

TEST LOCATION

TEST INTERVAL

TEST DURATION - - - - - - - -
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DATA OUTPUTS

STAT F105 F106 F213 F214 100% Relative
Performance

95% Relative
Performance

90% Relative
Performance

Outdoor

MAX °F °F °F °F °F

MIN °F °F °F °F °F

AVE °F °F °F °F °F

STDEV °F °F °F °F °F

FINDINGS

NOTES

2013-08-01 2013-08-312013-08-01 2013-08-312013-08-01 2013-08-312013-08-01 2013-08-31 2013-08-01 2013-08-31

INPUTS
ATTRIBUTE MEAS. DEVICE SENSOR TYPE SENSOR REF TEST LOCATION TEST INTERVAL TEST DURATION

      F105 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F105 - Air Temperature (F) sensor 595 SW Wall, 5’ high 15 minutes 2013-08-01 - 2013-08-31

      F106 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F106 - Air Temperature (F) sensor 596 NE Wall, 5’ high 15 minutes 2013-08-01 - 2013-08-31

      F213 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F213 - Air Temperature (F) sensor 597 SW Wall, 5’ high 15 minutes 2013-08-01 - 2013-08-31

      F214 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F214 - Air Temperature (F) sensor 598 NE Wall, 5’ high 15 minutes 2013-08-01 - 2013-08-31

      Outdoors Sensor (1/128) - Air 
Temperature (°F) Ewa - Weather Station - Air Temperature sensor Ewa Elementary 

Weather Station 5 minutes 2013-08-01 - 2013-08-31

INDICES
VALUE TYPE SOURCE

      100% Relative Performance 70.9 °F Peer-Reviewed Research Seppänen et al. (2006)

      95% Relative Performance 81.0 °F Peer-Reviewed Research Seppänen et al. (2006)

      90% Relative Performance 86.6 °F Peer-Reviewed Research Seppänen et al. (2006)

OUTPUTS
MAX MIN AVG STDEV

      F105 86.8 °F 82.9 °F 84.9 °F 0.5 °F

      F106 87.4 °F 82.7 °F 85.5 °F 0.6 °F

      F213 89.1 °F 82.4 °F 86.9 °F 1.2 °F

      F214 89.1 °F 82.1 °F 86.3 °F 1.2 °F

      Outdoors 90.2 °F 69.8 °F 79.8 °F 5.1 °F

FINDINGS
If only considering weekdays between the hours of 7AM to 6PM, the average temperature values for F105, F106, F213 and F214 between 8/1/13 - 8/31/13 were 

85.0 °F, 85.5 °F, 86.0 °F and 85.5 °F, respectively.  The average outdoor temperature on weekdays between the hours of 7AM to 6PM over the same period was 84.4 °F.

NOTES

Kaimiloa F: Temperature (August 2013)
Hawai’i Department of Education

K-12 Energy Systems Study
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87.07 87.12 89.59 88.72 91.72

81.64 82.22 81.69 80.76 68.61

84.818 85.209 86.288 85.622 79.703

0.883 0.912 1.556 1.54 5.078

CLIENT Hawai'i Department of Education
SHEET #

PROJECT K-12 Energy Systems Study

CHART Kaimiloa F: Temperature (September 2013)
DATE - UPDATE 04/06/2014

PREPARED BY sdasey

DIMENSIONS 1d 2d 3d T V SCALE

DATA INPUTS

F105 F106 F213 F214 100% Relative
Performance

95% Relative
Performance

90% Relative
Performance

Outdoor

ITEM

ATTRIBUTE
Sensor (1/8) - Air

Temperature (°F)

Sensor (1/8) - Air

Temperature (°F)

Sensor (1/8) - Air

Temperature (°F)

Sensor (1/8) - Air

Temperature (°F)

Sensor (1/128) - Air

Temperature (°F)

MEAS. DEVICE
Kaimiloa - F105 - Air

Temperature (F)

Kaimiloa - F106 - Air

Temperature (F)

Kaimiloa - F213 - Air

Temperature (F)

Kaimiloa - F214 - Air

Temperature (F)
,, ,, ,,

Ewa - Weather

Station - Air

Temperature

SENSOR TYPE

SENSOR REF

TEST LOCATION

TEST INTERVAL

TEST DURATION - - - - - - - -
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90% Relative Performance

Outdoor

2
.  
S
e
p

4
.  
S
e
p

6
.  
S
e
p

8
.  
S
e
p

1
0
.  
S
e
p

1
2
.  
S
e
p

1
4
.  
S
e
p

1
6
.  
S
e
p

1
8
.  
S
e
p

2
0
.  
S
e
p

2
2
.  
S
e
p

2
4
.  
S
e
p

2
6
.  
S
e
p

2
8
.  
S
e
p

3
0
.  
S
e
p

70°F

75°F

80°F

85°F

90°F

DATA OUTPUTS

STAT F105 F106 F213 F214 100% Relative
Performance

95% Relative
Performance

90% Relative
Performance

Outdoor

MAX °F °F °F °F °F

MIN °F °F °F °F °F

AVE °F °F °F °F °F

STDEV °F °F °F °F °F

FINDINGS

NOTES

2013-09-01 2013-09-302013-09-01 2013-09-302013-09-01 2013-09-302013-09-01 2013-09-30 2013-09-01 2013-09-30

INPUTS
ATTRIBUTE MEAS. DEVICE SENSOR TYPE SENSOR REF TEST LOCATION TEST INTERVAL TEST DURATION

      F105 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F105 - Air Temperature (F) sensor 595 SW Wall, 5’ high 15 minutes 2013-09-01 - 2013-09-30

      F106 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F106 - Air Temperature (F) sensor 596 NE Wall, 5’ high 15 minutes 2013-09-01 - 2013-09-30

      F213 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F213 - Air Temperature (F) sensor 597 SW Wall, 5’ high 15 minutes 2013-09-01 - 2013-09-30

      F214 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F214 - Air Temperature (F) sensor 598 NE Wall, 5’ high 15 minutes 2013-09-01 - 2013-09-30

      Outdoors Sensor (1/128) - Air 
Temperature (°F) Ewa - Weather Station - Air Temperature sensor Ewa Elementary 

Weather Station 5 minutes 2013-09-01 - 2013-09-30

INDICES
VALUE TYPE SOURCE

      100% Relative Performance 70.9 °F Peer-Reviewed Research Seppänen et al. (2006)

      95% Relative Performance 81.0 °F Peer-Reviewed Research Seppänen et al. (2006)

      90% Relative Performance 86.6 °F Peer-Reviewed Research Seppänen et al. (2006)

OUTPUTS
MAX MIN AVG STDEV

      F105 87.1 °F 81.6 °F 84.8 °F 0.9 °F

      F106 87.1 °F 82.2 °F 85.2 °F 0.9 °F

      F213 89.6 °F 81.7 °F 86.3 °F 1.6 °F

      F214 88.7 °F 80.8 °F 85.6 °F 1.5 °F

      Outdoors 91.7 °F 68.6 °F 79.7 °F 5.1 °F

FINDINGS
If only considering weekdays between the hours of 7AM to 6PM, the average temperature values for F105, F106, F213 and F214 between 9/1/13 - 9/30/13 were 

84.9 °F, 85.1 °F, 85.5 °F and 84.9 °F, respectively.  The average outdoor temperature on weekdays between the hours of 7AM to 6PM over the same period was 83.9 °F.

NOTES

Kaimiloa F: Temperature (September 2013)
Hawai’i Department of Education
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86.21 86.12 88.21 88.31 90.28

81.6 81.07 81.91 79.92 66.65

83.819 84.3 85.255 84.787 78.137

0.674 0.751 1.201 1.353 5.378

CLIENT Hawai'i Department of Education
SHEET #

PROJECT K-12 Energy Systems Study

CHART Kaimiloa F: Temperature (October 2013)
DATE - UPDATE 04/06/2014

PREPARED BY sdasey

DIMENSIONS 1d 2d 3d T V SCALE

DATA INPUTS

F105 F106 F213 F214 100% Relative
Performance

95% Relative
Performance

90% Relative
Performance

Outdoor

ITEM

ATTRIBUTE
Sensor (1/8) - Air

Temperature (°F)

Sensor (1/8) - Air

Temperature (°F)

Sensor (1/8) - Air

Temperature (°F)

Sensor (1/8) - Air

Temperature (°F)

Sensor (1/128) - Air

Temperature (°F)

MEAS. DEVICE
Kaimiloa - F105 - Air

Temperature (F)

Kaimiloa - F106 - Air

Temperature (F)

Kaimiloa - F213 - Air

Temperature (F)

Kaimiloa - F214 - Air

Temperature (F)
,, ,, ,,

Ewa - Weather

Station - Air

Temperature

SENSOR TYPE

SENSOR REF

TEST LOCATION

TEST INTERVAL

TEST DURATION - - - - - - - -
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DATA OUTPUTS

STAT F105 F106 F213 F214 100% Relative
Performance

95% Relative
Performance

90% Relative
Performance

Outdoor

MAX °F °F °F °F °F

MIN °F °F °F °F °F

AVE °F °F °F °F °F

STDEV °F °F °F °F °F

FINDINGS

NOTES

2013-10-01 2013-10-312013-10-01 2013-10-312013-10-01 2013-10-312013-10-01 2013-10-31 2013-10-01 2013-10-31

INPUTS
ATTRIBUTE MEAS. DEVICE SENSOR TYPE SENSOR REF TEST LOCATION TEST INTERVAL TEST DURATION

      F105 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F105 - Air Temperature (F) sensor 595 SW Wall, 5’ high 15 minutes 2013-10-01 - 2013-10-31

      F106 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F106 - Air Temperature (F) sensor 596 NE Wall, 5’ high 15 minutes 2013-10-01 - 2013-10-31

      F213 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F213 - Air Temperature (F) sensor 597 SW Wall, 5’ high 15 minutes 2013-10-01 - 2013-10-31

      F214 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F214 - Air Temperature (F) sensor 598 NE Wall, 5’ high 15 minutes 2013-10-01 - 2013-10-31

      Outdoors Sensor (1/128) - Air 
Temperature (°F) Ewa - Weather Station - Air Temperature sensor Ewa Elementary 

Weather Station 5 minutes 2013-10-01 - 2013-10-31

INDICES
VALUE TYPE SOURCE

      100% Relative Performance 70.9 °F Peer-Reviewed Research Seppänen et al. (2006)

      95% Relative Performance 81.0 °F Peer-Reviewed Research Seppänen et al. (2006)

      90% Relative Performance 86.6 °F Peer-Reviewed Research Seppänen et al. (2006)

OUTPUTS
MAX MIN AVG STDEV

      F105 86.2 °F 81.6 °F 83.8 °F 0.7 °F

      F106 86.1 °F 81.1 °F 84.3 °F 0.8 °F

      F213 88.2 °F 81.9 °F 85.3 °F 1.2 °F

      F214 88.3 °F 79.9 °F 84.8 °F 1.4 °F

      Outdoors 90.3 °F 66.7 °F 78.1 °F 5.4 °F

FINDINGS
If only considering weekdays between the hours of 7AM to 6PM, the average temperature values for F105, F106, F213 and F214 between 10/1/13 - 10/31/13 were 

83.8 °F, 84.1 °F, 84.5 °F and 84.0 °F, respectively.  The average outdoor temperature on weekdays between the hours of 7AM to 6PM over the same period was 83.0 °F.

NOTES

Kaimiloa F: Temperature (October 2013)
Hawai’i Department of Education
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84.41 84.18 85.44 84.5 88.03

78.21 77.46 77.16 74.94 64.63

81.843 81.998 82.405 81.731 76.26

1.314 1.376 1.841 1.919 5.248

CLIENT Hawai'i Department of Education
SHEET #

PROJECT K-12 Energy Systems Study

CHART Kaimiloa F: Temperature (November 2013)
DATE - UPDATE 04/06/2014

PREPARED BY sdasey

DIMENSIONS 1d 2d 3d T V SCALE

DATA INPUTS

F105 F106 F213 F214 100% Relative
Performance

95% Relative
Performance

90% Relative
Performance

Outdoor

ITEM

ATTRIBUTE
Sensor (1/8) - Air

Temperature (°F)

Sensor (1/8) - Air

Temperature (°F)

Sensor (1/8) - Air

Temperature (°F)

Sensor (1/8) - Air

Temperature (°F)

Sensor (1/128) - Air

Temperature (°F)

MEAS. DEVICE
Kaimiloa - F105 - Air

Temperature (F)

Kaimiloa - F106 - Air

Temperature (F)

Kaimiloa - F213 - Air

Temperature (F)

Kaimiloa - F214 - Air

Temperature (F)
,, ,, ,,

Ewa - Weather

Station - Air

Temperature

SENSOR TYPE

SENSOR REF

TEST LOCATION

TEST INTERVAL

TEST DURATION - - - - - - - -
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DATA OUTPUTS

STAT F105 F106 F213 F214 100% Relative
Performance

95% Relative
Performance

90% Relative
Performance

Outdoor

MAX °F °F °F °F °F

MIN °F °F °F °F °F

AVE °F °F °F °F °F

STDEV °F °F °F °F °F

FINDINGS

NOTES

2013-11-01 2013-11-192013-11-01 2013-11-192013-11-01 2013-11-192013-11-01 2013-11-19 2013-11-01 2013-11-19

INPUTS
ATTRIBUTE MEAS. DEVICE SENSOR TYPE SENSOR REF TEST LOCATION TEST INTERVAL TEST DURATION

      F105 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F105 - Air Temperature (F) sensor 595 SW Wall, 5’ high 15 minutes 2013-11-01 - 2013-11-19

      F106 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F106 - Air Temperature (F) sensor 596 NE Wall, 5’ high 15 minutes 2013-11-01 - 2013-11-19

      F213 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F213 - Air Temperature (F) sensor 597 SW Wall, 5’ high 15 minutes 2013-11-01 - 2013-11-19

      F214 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F214 - Air Temperature (F) sensor 598 NE Wall, 5’ high 15 minutes 2013-11-01 - 2013-11-19

      Outdoors Sensor (1/128) - Air 
Temperature (°F) Ewa - Weather Station - Air Temperature sensor Ewa Elementary 

Weather Station 5 minutes 2013-11-01 - 2013-11-19

INDICES
VALUE TYPE SOURCE

      100% Relative Performance 70.9 °F Peer-Reviewed Research Seppänen et al. (2006)

      95% Relative Performance 81.0 °F Peer-Reviewed Research Seppänen et al. (2006)

      90% Relative Performance 86.6 °F Peer-Reviewed Research Seppänen et al. (2006)

OUTPUTS
MAX MIN AVG STDEV

      F105 84.4 °F 78.2 °F 81.8 °F 1.3 °F

      F106 84.2 °F 77.5 °F 82.0 °F 1.4 °F

      F213 85.4 °F 77.2 °F 82.4 °F 1.8 °F

      F214 84.5 °F 74.9 °F 81.7 °F 1.9 °F

      Outdoors 88.0 °F 64.6 °F 76.3 °F 5.2 °F

FINDINGS
If only considering weekdays between the hours of 7AM to 6PM, the average temperature values for F105, F106, F213 and F214 between 11/1/13 - 11/19/13 were 

81.7 °F, 81.6 °F, 81.8 °F and 81.0 °F, respectively.  The average outdoor temperature on weekdays between the hours of 7AM to 6PM over the same period was 80.5 °F.

NOTES

Kaimiloa F: Temperature (November 2013)
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84 84.09 85.04 84.45 88.95

81.95 81.07 82.35 80.05 69.08

83.032 83.358 84.026 83.428 78.064

0.451 0.621 0.757 1.068 6.141

CLIENT Hawai'i Department of Education
SHEET #

PROJECT K-12 Energy Systems Study

CHART Kaimiloa F: Temperature (October 23, 2013)
DATE - UPDATE 04/04/2014

PREPARED BY rsamad

DIMENSIONS 1d 2d 3d T V SCALE

DATA INPUTS

F105 F106 F213 F214 100% Relative
Performance

95% Relative
Performance

90% Relative
Performance

Outdoor

ITEM

ATTRIBUTE
Sensor (1/8) - Air

Temperature (°F)

Sensor (1/8) - Air

Temperature (°F)

Sensor (1/8) - Air

Temperature (°F)

Sensor (1/8) - Air

Temperature (°F)

Sensor (1/128) - Air

Temperature (°F)

MEAS. DEVICE
Kaimiloa - F105 - Air

Temperature (F)

Kaimiloa - F106 - Air

Temperature (F)

Kaimiloa - F213 - Air

Temperature (F)

Kaimiloa - F214 - Air

Temperature (F)
,, ,, ,,

Ewa - Weather

Station - Air

Temperature

SENSOR TYPE

SENSOR REF

TEST LOCATION

TEST INTERVAL

TEST DURATION - - - - - - - -
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DATA OUTPUTS

STAT F105 F106 F213 F214 100% Relative
Performance

95% Relative
Performance

90% Relative
Performance

Outdoor

MAX °F °F °F °F °F

MIN °F °F °F °F °F

AVE °F °F °F °F °F

STDEV °F °F °F °F °F

FINDINGS

NOTES

2013-10-23 2013-10-232013-10-23 2013-10-232013-10-23 2013-10-232013-10-23 2013-10-23 2013-10-23 2013-10-23

INPUTS
ATTRIBUTE MEAS. DEVICE SENSOR TYPE SENSOR REF TEST LOCATION TEST INTERVAL TEST DURATION

      F105 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F105 - Air Temperature (F) sensor 595 SW Wall, 5’ high 15 minutes 2013-10-23

      F106 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F106 - Air Temperature (F) sensor 596 NE Wall, 5’ high 15 minutes 2013-10-23

      F213 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F213 - Air Temperature (F) sensor 597 SW Wall, 5’ high 15 minutes 2013-10-23

      F214 Sensor (1/8) - Air Tem-
perature (°F) Kaimiloa - F214 - Air Temperature (F) sensor 598 NE Wall, 5’ high 15 minutes 2013-10-23

      Outdoors Sensor (1/128) - Air 
Temperature (°F) Ewa - Weather Station - Air Temperature sensor Ewa Elementary 

Weather Station 5 minutes 2013-10-23

INDICES
VALUE TYPE SOURCE

      100% Relative Performance 70.9 °F Peer-Reviewed Research Seppänen et al. (2006)

      95% Relative Performance 81.0 °F Peer-Reviewed Research Seppänen et al. (2006)

      90% Relative Performance 86.6 °F Peer-Reviewed Research Seppänen et al. (2006)

OUTPUTS
MAX MIN AVG STDEV

      F105 84.0 °F 82.0 °F 83.0 °F 0.45 °F

      F106 84.1 °F 81.1 °F 83.4 °F 0.62 °F

      F213 85.0 °F 82.4 °F 84.0 °F 0.76 °F

      F214 84.5 °F 80.1 °F 83.4 °F 1.1 °F

      Outdoors 89.0 °F 69.1 °F 78.1 °F 6.1 °F

FINDINGS
The outdoor temperature reached its maximum of 89.0 °F at 12:30 PM.  The 1st floor rooms (F105 & F106) reached their maximum temperatures of 84.0 °F  and 84.1 °F at 1:00 PM and 1:15 PM, respec-
tively.  The 2nd floor rooms (F105 & F106) reached their maximum temperatures of 85.0 °F  and 84.5 °F at 7:30 PM and 7:45 PM, respectively.

NOTES

Kaimiloa F: Temperature (October, 23 2013)
Hawai’i Department of Education
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75.49 75.41 74.7 77.84 96.4

41.87 41.48 40.76 40.9 34.2

57.361 56.116 54.5 55.159 69.327

4.755 4.655 4.951 5.084 11.876

CLIENT Hawai'i Department of Education
SHEET #

PROJECT K-12 Energy Systems Study

CHART Kaimiloa F: Relative Humidity (July - November 2013)
DATE - UPDATE 04/05/2014

PREPARED BY sdasey

DIMENSIONS 1d 2d 3d T V SCALE

DATA INPUTS

F105 F106 F213 F214 Suggested Max Suggested Min Outdoors
ITEM

ATTRIBUTE
Sensor (1/8) - Relative

Humidity (%)

Sensor (1/8) - Relative

Humidity (%)

Sensor (1/8) - Relative

Humidity (%)

Sensor (1/8) - Relative

Humidity (%)

Sensor (1/128) - Relative

Humidity (%)

MEAS. DEVICE
Kaimiloa - F105 -

Relative Humidity (%)

Kaimiloa - F106 -

Relative Humidity (%)

Kaimiloa - F213 -

Relative Humidity (%)

Kaimiloa - F214 -

Relative Humidity (%)
,, ,,

Ewa - Weather Station -

Relative Humidity

SENSOR TYPE

SENSOR REF

TEST LOCATION

TEST INTERVAL

TEST DURATION - - - - - - -
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DATA OUTPUTS

STAT F105 F106 F213 F214 Suggested Max Suggested Min Outdoors
MAX % % % % %

MIN % % % % %

AVE % % % % %

STDEV % % % % %

FINDINGS

NOTES

2013-07-23 2013-11-192013-07-23 2013-11-192013-07-23 2013-11-192013-07-23 2013-11-19 2013-07-23 2013-11-19

INPUTS
ATTRIBUTE MEAS. DEVICE SENSOR TYPE SENSOR REF TEST LOCATION TEST INTERVAL TEST DURATION

      F105 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F105 - Relative Humidity (%) sensor 595 SW Wall, 5’ high 15 minutes 2013-07-23 - 2013-11-19

      F106 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F106 - Relative Humidity (%) sensor 596 NE Wall, 5’ high 15 minutes 2013-07-23 - 2013-11-19

      F213 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F213 - Relative Humidity (%) sensor 597 SW Wall, 5’ high 15 minutes 2013-07-23 - 2013-11-19

      F214 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F214 - Relative Humidity (%) sensor 598 NE Wall, 5’ high 15 minutes 2013-07-23 - 2013-11-19

      Outdoors Sensor (1/128) - Rela-
tive Humidity (%) Ewa - Weather Station - Relative Humidity sensor Ewa Elementary 

Weather Station 5 minutes 2013-07-23 - 2013-11-19

INDICES
VALUE TYPE SOURCE

      Suggested Range 30 - 60 % Industry Standard ASHRAE Standard 55-2010

OUTPUTS
MAX MIN AVG STDEV

      F105 75.5 % 41.9 % 57.4 % 4.8 %

      F106 75.4 % 41.5 % 56.1 % 4.7 %

      F213 74.7 % 40.8 % 54.5 % 5.0 %

      F214 77.8 % 40.9 % 55.2 % 5.1 %

      Outdoors 96.4 % 34.2 % 69.3 % 11.9 %

FINDINGS
1st floor (F105 & F106) relative humidity was within the suggested range for 77% of the entire study period 7/23/13 - 11/19/13.
2nd floor (F213 & F214) relative humidity was within the suggested range for 85% of the entire study period 7/23/13 - 11/19/13.

NOTES

Kaimiloa F: Relative Humidity (Full Study Period)
Hawai’i Department of Education
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RH.06

70.46 70.63 70.54 69.76 60 30 96.4

48.75 47.11 46.24 46.52 60 30 44.6

58.077 56.44 53.298 53.64 60 30 71.172

4.435 4.441 4.364 4.36 11.778

CLIENT Hawai'i Department of Education
SHEET #

PROJECT K-12 Energy Systems Study

CHART Kaimiloa F: Relative Humidity (July 2013)
DATE - UPDATE 04/06/2014

PREPARED BY sdasey

DIMENSIONS 1d 2d 3d T V SCALE

DATA INPUTS

F105 F106 F213 F214 Suggested Max Suggested Min Outdoors
ITEM

ATTRIBUTE
Sensor (1/8) - Relative

Humidity (%)

Sensor (1/8) - Relative

Humidity (%)

Sensor (1/8) - Relative

Humidity (%)

Sensor (1/8) - Relative

Humidity (%)

Sensor (1/128) - Relative

Humidity (%)

MEAS. DEVICE
Kaimiloa - F105 -

Relative Humidity (%)

Kaimiloa - F106 -

Relative Humidity (%)

Kaimiloa - F213 -

Relative Humidity (%)

Kaimiloa - F214 -

Relative Humidity (%)
,, ,,

Ewa - Weather Station -

Relative Humidity

SENSOR TYPE

SENSOR REF

TEST LOCATION

TEST INTERVAL

TEST DURATION - - - - - - -
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DATA OUTPUTS

STAT F105 F106 F213 F214 Suggested Max Suggested Min Outdoors
MAX % % % % %

MIN % % % % %

AVE % % % % %

STDEV % % % % %

FINDINGS

NOTES

sensor sensor sensor sensor index index sensor

595 596 597 598

SW Wall, 5' high NE Wall, 5' high SW Wall, 5' high NE Wall, 5' high Ewa Elementary Weat…

15 minutes 15 minutes 15 minutes 15 minutes 5 minutes

2013-07-23 2013-07-312013-07-23 2013-07-312013-07-23 2013-07-312013-07-23 2013-07-31 2013-07-23 2013-07-31

INPUTS
ATTRIBUTE MEAS. DEVICE SENSOR TYPE SENSOR REF TEST LOCATION TEST INTERVAL TEST DURATION

      F105 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F105 - Relative Humidity (%) sensor 595 SW Wall, 5’ high 15 minutes 2013-07-23 - 2013-07-31

      F106 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F106 - Relative Humidity (%) sensor 596 NE Wall, 5’ high 15 minutes 2013-07-23 - 2013-07-31

      F213 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F213 - Relative Humidity (%) sensor 597 SW Wall, 5’ high 15 minutes 2013-07-23 - 2013-07-31

      F214 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F214 - Relative Humidity (%) sensor 598 NE Wall, 5’ high 15 minutes 2013-07-23 - 2013-07-31

      Outdoors Sensor (1/128) - Rela-
tive Humidity (%) Ewa - Weather Station - Relative Humidity sensor Ewa Elementary 

Weather Station 5 minutes 2013-07-23 - 2013-07-31

INDICES
VALUE TYPE SOURCE

      Suggested Range 30 - 60 % Industry Standard ASHRAE Standard 55-2010

OUTPUTS
MAX MIN AVG STDEV

      F105 70.5 % 48.8 % 58.1 % 4.4 %

      F106 70.6 % 47.1 % 56.4 % 4.4 %

      F213 70.5 % 46.2 % 53.3 % 4.4 %

      F214 69.8 % 46.5 % 53.6 % 4.4 %

      Outdoors 96.4 % 44.6 % 71.2 % 11.8 %

FINDINGS
1st floor (F105 & F106) relative humidity was within the suggested range for 68% of the time period 7/23/13 - 7/31/13.
2nd floor (F213 & F214) relative humidity was within the suggested range for 88% of the time period 7/23/13 - 7/31/13.

NOTES

Kaimiloa F: Relative Humidity (July 2013)
Hawai’i Department of Education
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65.05 66.08 62.59 66.91 94.1

41.87 41.48 40.76 40.9 34.2

54.124 52.812 50.835 51.455 65.566

3.953 3.679 3.634 3.737 11.644

CLIENT Hawai'i Department of Education
SHEET #

PROJECT K-12 Energy Systems Study

CHART Kaimiloa F: Relative Humidity (August 2013)
DATE - UPDATE 04/06/2014

PREPARED BY sdasey

DIMENSIONS 1d 2d 3d T V SCALE

DATA INPUTS

F105 F106 F213 F214 Suggested Max Suggested Min Outdoors
ITEM

ATTRIBUTE
Sensor (1/8) - Relative

Humidity (%)

Sensor (1/8) - Relative

Humidity (%)

Sensor (1/8) - Relative

Humidity (%)

Sensor (1/8) - Relative

Humidity (%)

Sensor (1/128) - Relative

Humidity (%)

MEAS. DEVICE
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Relative Humidity (%)
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Relative Humidity (%)

Kaimiloa - F214 -

Relative Humidity (%)
,, ,,

Ewa - Weather Station -

Relative Humidity
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DATA OUTPUTS

STAT F105 F106 F213 F214 Suggested Max Suggested Min Outdoors
MAX % % % % %

MIN % % % % %

AVE % % % % %

STDEV % % % % %

FINDINGS

NOTES

2013-08-01 2013-08-312013-08-01 2013-08-312013-08-01 2013-08-312013-08-01 2013-08-31 2013-08-01 2013-08-31

INPUTS
ATTRIBUTE MEAS. DEVICE SENSOR TYPE SENSOR REF TEST LOCATION TEST INTERVAL TEST DURATION

      F105 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F105 - Relative Humidity (%) sensor 595 SW Wall, 5’ high 15 minutes 2013-08-01 - 2013-08-31

      F106 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F106 - Relative Humidity (%) sensor 596 NE Wall, 5’ high 15 minutes 2013-08-01 - 2013-08-31

      F213 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F213 - Relative Humidity (%) sensor 597 SW Wall, 5’ high 15 minutes 2013-08-01 - 2013-08-31

      F214 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F214 - Relative Humidity (%) sensor 598 NE Wall, 5’ high 15 minutes 2013-08-01 - 2013-08-31

      Outdoors Sensor (1/128) - Rela-
tive Humidity (%) Ewa - Weather Station - Relative Humidity sensor Ewa Elementary 

Weather Station 5 minutes 2013-08-01 - 2013-08-31

INDICES
VALUE TYPE SOURCE

      Suggested Range 30 - 60 % Industry Standard ASHRAE Standard 55-2010

OUTPUTS
MAX MIN AVG STDEV

      F105 65.1 % 41.9 % 54.1 % 4.0 %

      F106 66.1 % 41.5 % 52.8 % 3.7 %

      F213 62.6 % 40.8 % 50.8 % 3.6 %

      F214 66.9 % 40.9 % 51.5 % 3.7 %

      Outdoors 94.1 % 34.2 % 65.6 % 11.6 %

FINDINGS
1st floor (F105 & F106) relative humidity was within the suggested range for 94% of the time period 8/1/13 - 8/31/13.
2nd floor (F213 & F214) relative humidity was within the suggested range for 98% of the time period 8/1/13 - 8/31/13.

NOTES

Kaimiloa F: Relative Humidity (August 2013)
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72.88 74.81 74.4 76.11 96.2

43.05 44.39 43.16 43.54 39.1

55.835 54.747 53.235 54.024 67.425

3.649 3.667 4.039 4.334 11.499

CLIENT Hawai'i Department of Education
SHEET #

PROJECT K-12 Energy Systems Study

CHART Kaimiloa F: Relative Humidity (September 2013)
DATE - UPDATE 04/06/2014

PREPARED BY sdasey

DIMENSIONS 1d 2d 3d T V SCALE

DATA INPUTS

F105 F106 F213 F214 Suggested Max Suggested Min Outdoors
ITEM

ATTRIBUTE
Sensor (1/8) - Relative

Humidity (%)

Sensor (1/8) - Relative

Humidity (%)

Sensor (1/8) - Relative

Humidity (%)

Sensor (1/8) - Relative

Humidity (%)

Sensor (1/128) - Relative

Humidity (%)

MEAS. DEVICE
Kaimiloa - F105 -

Relative Humidity (%)

Kaimiloa - F106 -

Relative Humidity (%)

Kaimiloa - F213 -

Relative Humidity (%)

Kaimiloa - F214 -

Relative Humidity (%)
,, ,,

Ewa - Weather Station -

Relative Humidity
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DATA OUTPUTS

STAT F105 F106 F213 F214 Suggested Max Suggested Min Outdoors
MAX % % % % %

MIN % % % % %

AVE % % % % %

STDEV % % % % %

FINDINGS

NOTES

2013-09-01 2013-09-302013-09-01 2013-09-302013-09-01 2013-09-302013-09-01 2013-09-30 2013-09-01 2013-09-30

INPUTS
ATTRIBUTE MEAS. DEVICE SENSOR TYPE SENSOR REF TEST LOCATION TEST INTERVAL TEST DURATION

      F105 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F105 - Relative Humidity (%) sensor 595 SW Wall, 5’ high 15 minutes 2013-09-01 - 2013-09-30

      F106 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F106 - Relative Humidity (%) sensor 596 NE Wall, 5’ high 15 minutes 2013-09-01 - 2013-09-30

      F213 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F213 - Relative Humidity (%) sensor 597 SW Wall, 5’ high 15 minutes 2013-09-01 - 2013-09-30

      F214 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F214 - Relative Humidity (%) sensor 598 NE Wall, 5’ high 15 minutes 2013-09-01 - 2013-09-30

      Outdoors Sensor (1/128) - Rela-
tive Humidity (%) Ewa - Weather Station - Relative Humidity sensor Ewa Elementary 

Weather Station 5 minutes 2013-09-01 - 2013-09-30

INDICES
VALUE TYPE SOURCE

      Suggested Range 30 - 60 % Industry Standard ASHRAE Standard 55-2010

OUTPUTS
MAX MIN AVG STDEV

      F105 72.9 % 43.1 % 55.8 % 3.6 %

      F106 74.8 % 44.4 % 54.7 % 3.7 %

      F213 74.4 % 43.2 % 53.2 % 4.0 %

      F214 76.1 % 43.5 % 54.0 % 4.3 %

      Outdoors 96.2 % 39.1 % 67.4 % 11.5 %

FINDINGS
1st floor (F105 & F106) relative humidity was within the suggested range for 93% of the time period 9/1/13 - 9/30/13.
2nd floor (F213 & F214) relative humidity was within the suggested range for 94% of the time period 9/1/13 - 9/30/13.

NOTES

Kaimiloa F: Relative Humidity (September 2013)
Hawai’i Department of Education
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68.93 67.01 67.37 67.65 95.4

48.87 48.71 47.64 47.78 45.9

59.367 57.959 56.509 57.017 72.035

3.308 3.081 2.996 3.088 11.292

CLIENT Hawai'i Department of Education
SHEET #

PROJECT K-12 Energy Systems Study

CHART Kaimiloa F: Relative Humidity (October 2013)
DATE - UPDATE 04/06/2014

PREPARED BY sdasey

DIMENSIONS 1d 2d 3d T V SCALE

DATA INPUTS

F105 F106 F213 F214 Suggested Max Suggested Min Outdoors
ITEM

ATTRIBUTE
Sensor (1/8) - Relative

Humidity (%)

Sensor (1/8) - Relative

Humidity (%)

Sensor (1/8) - Relative

Humidity (%)

Sensor (1/8) - Relative

Humidity (%)

Sensor (1/128) - Relative

Humidity (%)

MEAS. DEVICE
Kaimiloa - F105 -

Relative Humidity (%)

Kaimiloa - F106 -

Relative Humidity (%)

Kaimiloa - F213 -

Relative Humidity (%)

Kaimiloa - F214 -

Relative Humidity (%)
,, ,,

Ewa - Weather Station -

Relative Humidity
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DATA OUTPUTS

STAT F105 F106 F213 F214 Suggested Max Suggested Min Outdoors
MAX % % % % %

MIN % % % % %

AVE % % % % %

STDEV % % % % %

FINDINGS

NOTES

2013-10-01 2013-10-312013-10-01 2013-10-312013-10-01 2013-10-312013-10-01 2013-10-31 2013-10-01 2013-10-31

INPUTS
ATTRIBUTE MEAS. DEVICE SENSOR TYPE SENSOR REF TEST LOCATION TEST INTERVAL TEST DURATION

      F105 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F105 - Relative Humidity (%) sensor 595 SW Wall, 5’ high 15 minutes 2013-10-01 - 2013-10-31

      F106 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F106 - Relative Humidity (%) sensor 596 NE Wall, 5’ high 15 minutes 2013-10-01 - 2013-10-31

      F213 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F213 - Relative Humidity (%) sensor 597 SW Wall, 5’ high 15 minutes 2013-10-01 - 2013-10-31

      F214 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F214 - Relative Humidity (%) sensor 598 NE Wall, 5’ high 15 minutes 2013-10-01 - 2013-10-31

      Outdoors Sensor (1/128) - Rela-
tive Humidity (%) Ewa - Weather Station - Relative Humidity sensor Ewa Elementary 

Weather Station 5 minutes 2013-10-01 - 2013-10-31

INDICES
VALUE TYPE SOURCE

      Suggested Range 30 - 60 % Industry Standard ASHRAE Standard 55-2010

OUTPUTS
MAX MIN AVG STDEV

      F105 68.9 % 48.9 % 59.4 % 3.3 %

      F106 67.0 % 48.7 % 58.0 % 3.1 %

      F213 67.4 % 47.6 % 56.5 % 3.0 %

      F214 67.7 % 47.8 % 57.0 % 3.1 %

      Outdoors 95.4 % 45.9 % 72.0 % 11.3 %

FINDINGS
1st floor (F105 & F106) relative humidity was within the suggested range for 65% of the time period 10/1/13 - 10/31/13.
2nd floor (F213 & F214) relative humidity was within the suggested range for 84% of the time period 10/1/13 - 10/31/13.

NOTES

Kaimiloa F: Relative Humidity (October 2013)
Hawai’i Department of Education
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75.49 75.41 74.7 77.84 95.9

46.96 47.04 48.35 48.39 42.4

61.576 60.646 59.891 60.808 73.169

4.93 4.733 4.881 4.896 11.402

CLIENT Hawai'i Department of Education
SHEET #

PROJECT K-12 Energy Systems Study

CHART Kaimiloa F: Relative Humidity (November 2013)
DATE - UPDATE 04/06/2014

PREPARED BY sdasey

DIMENSIONS 1d 2d 3d T V SCALE

DATA INPUTS

F105 F106 F213 F214 Suggested Max Suggested Min Outdoors
ITEM

ATTRIBUTE
Sensor (1/8) - Relative

Humidity (%)

Sensor (1/8) - Relative

Humidity (%)

Sensor (1/8) - Relative

Humidity (%)

Sensor (1/8) - Relative

Humidity (%)

Sensor (1/128) - Relative

Humidity (%)

MEAS. DEVICE
Kaimiloa - F105 -

Relative Humidity (%)

Kaimiloa - F106 -

Relative Humidity (%)

Kaimiloa - F213 -

Relative Humidity (%)

Kaimiloa - F214 -

Relative Humidity (%)
,, ,,

Ewa - Weather Station -

Relative Humidity
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DATA OUTPUTS

STAT F105 F106 F213 F214 Suggested Max Suggested Min Outdoors
MAX % % % % %

MIN % % % % %

AVE % % % % %

STDEV % % % % %

FINDINGS

NOTES

2013-11-01 2013-11-192013-11-01 2013-11-192013-11-01 2013-11-192013-11-01 2013-11-19 2013-11-01 2013-11-19

INPUTS
ATTRIBUTE MEAS. DEVICE SENSOR TYPE SENSOR REF TEST LOCATION TEST INTERVAL TEST DURATION

      F105 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F105 - Relative Humidity (%) sensor 595 SW Wall, 5’ high 15 minutes 2013-11-01 - 2013-11-19

      F106 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F106 - Relative Humidity (%) sensor 596 NE Wall, 5’ high 15 minutes 2013-11-01 - 2013-11-19

      F213 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F213 - Relative Humidity (%) sensor 597 SW Wall, 5’ high 15 minutes 2013-11-01 - 2013-11-19

      F214 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F214 - Relative Humidity (%) sensor 598 NE Wall, 5’ high 15 minutes 2013-11-01 - 2013-11-19

      Outdoors Sensor (1/128) - Rela-
tive Humidity (%) Ewa - Weather Station - Relative Humidity sensor Ewa Elementary 

Weather Station 5 minutes 2013-11-01 - 2013-11-19

INDICES
VALUE TYPE SOURCE

      Suggested Range 30 - 60 % Industry Standard ASHRAE Standard 55-2010

OUTPUTS
MAX MIN AVG STDEV

      F105 75.5 % 47.0 % 61.6 % 4.9 %

      F106 75.4 % 47.0 % 60.6 % 4.7 %

      F213 74.7 % 48.4 % 59.9 % 4.9 %

      F214 77.8 % 48.4 % 60.8 % 4.9 %

      Outdoors 95.9 % 42.4 % 73.2 % 11.4 %

FINDINGS
1st floor (F105 & F106) relative humidity was within the suggested range for 46% of the time period 11/1/13 - 11/19/13.
2nd floor (F213 & F214) relative humidity was within the suggested range for 48% of the time period 11/1/13 - 11/19/13.

NOTES

Kaimiloa F: Relative Humidity (November 2013)
Hawai’i Department of Education
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62.08 62.75 61.11 64.98 87.4

52.26 51.74 50.25 50.07 45.9

57.812 56.568 54.908 55.572 67.784

1.874 2.114 2.648 3.288 13.039

CLIENT Hawai'i Department of Education
SHEET #

PROJECT K-12 Energy Systems Study

CHART Kaimiloa F: Relative Humidity (October 23, 2013)
DATE - UPDATE 04/04/2014

PREPARED BY rsamad

DIMENSIONS 1d 2d 3d T V SCALE

DATA INPUTS

F105 F106 F213 F214 Suggested Max Suggested Min Outdoors
ITEM

ATTRIBUTE
Sensor (1/8) - Relative

Humidity (%)

Sensor (1/8) - Relative

Humidity (%)

Sensor (1/8) - Relative

Humidity (%)

Sensor (1/8) - Relative

Humidity (%)

Sensor (1/128) - Relative

Humidity (%)

MEAS. DEVICE
Kaimiloa - F105 -

Relative Humidity (%)

Kaimiloa - F106 -

Relative Humidity (%)

Kaimiloa - F213 -

Relative Humidity (%)

Kaimiloa - F214 -

Relative Humidity (%)
,, ,,

Ewa - Weather Station -

Relative Humidity

SENSOR TYPE

SENSOR REF

TEST LOCATION

TEST INTERVAL

TEST DURATION - - - - - - -
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DATA OUTPUTS

STAT F105 F106 F213 F214 Suggested Max Suggested Min Outdoors
MAX % % % % %

MIN % % % % %

AVE % % % % %

STDEV % % % % %

FINDINGS

NOTES

2013-10-23 2013-10-232013-10-23 2013-10-232013-10-23 2013-10-232013-10-23 2013-10-23 2013-10-23 2013-10-23

INPUTS
ATTRIBUTE MEAS. DEVICE SENSOR TYPE SENSOR REF TEST LOCATION TEST INTERVAL TEST DURATION

      F105 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F105 - Relative Humidity (%) sensor 595 SW Wall, 5’ high 15 minutes 2013-10-23

      F106 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F106 - Relative Humidity (%) sensor 596 NE Wall, 5’ high 15 minutes 2013-10-23

      F213 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F213 - Relative Humidity (%) sensor 597 SW Wall, 5’ high 15 minutes 2013-10-23

      F214 Sensor (1/8) - Relative 
Humidity (%) Kaimiloa - F214 - Relative Humidity (%) sensor 598 NE Wall, 5’ high 15 minutes 2013-10-23

      Outdoors Sensor (1/128) - Rela-
tive Humidity (%) Ewa - Weather Station - Relative Humidity sensor Ewa Elementary 

Weather Station 5 minutes 2013-10-23

INDICES
VALUE TYPE SOURCE

      Suggested Range 30 - 60 % Industry Standard ASHRAE Standard 55-2010

OUTPUTS
MAX MIN AVG STDEV

      F105 62.1 % 52.3 % 57.8 % 1.9 %

      F106 62.8 % 51.7 % 56.6 % 2.1 %

      F213 61.1 % 50.3 % 54.9 % 2.6 %

      F214 65.0 % 50.1 % 55.6 % 3.3 %

      Outdoors 87.4 % 45.9 % 67.8 % 13.0 %

FINDINGS
1st floor (F105 & F106) relative humidity was within the suggested range for 93.5% of the time on October 23, 2013.
2nd floor (F213 & F214) relative humidity was within the suggested range for 93% of the time on October 23, 2013.

NOTES

Kaimiloa F: Relative Humidity (October, 23 2013)
Hawai’i Department of Education

K-12 Energy Systems Study
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INPUTS
ATTRIBUTE MEAS. DEVICE SENSOR TYPE SENSOR REF TEST LOCATION TEST INTERVAL TEST DURATION

          F105 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F105 - Illuminance (lm/ft2) sensor 595 SW Wall, 5’ high 15 minutes 2013-07-23 - 2013-11-19

          F106 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F106 - Illuminance (lm/ft2) sensor 596 NE Wall, 5’ high 15 minutes 2013-07-23 - 2013-11-19

          F213 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F213 - Illuminance (lm/ft2) sensor 597 SW Wall, 5’ high 15 minutes 2013-07-23 - 2013-11-19

          F214 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F214 - Illuminance (lm/ft2) sensor 598 NE Wall, 5’ high 15 minutes 2013-07-23 - 2013-11-19

INDICES
VALUE TYPE SOURCE

          Recommended Wall Illuminance 23.25 lm/ft2 Industry Standard US General Services Administration 2003 Facilities Standards (P100)

OUTPUTS
MAX MIN AVG STDEV

          F105  65.6 lm/ft2 1.1 lm/ft2 24.3 lm/ft2 21.8 lm/ft2

          F106 64.8 lm/ft2 1.1 lm/ft2 26.1 lm/ft2 20.3 lm/ft2

          F213 41.4 lm/ft2 1.1 lm/ft2 18.0 lm/ft2 14.8 lm/ft2

          F214 79.5 lm/ft2 1.1 lm/ft2 18.7 lm/ft2 18.6 lm/ft2

FINDINGS
The average illuminance from 07/23 - 11/19 on the 1st floor rooms (F105 & F106) was 25.2 lm/ft2, and on the 2nd floor rooms (F213 & F214) was 18.4 lm/ft2.

NOTES
sdasey Only weekday values between 6:30 AM - 6:00 PM were included. 2014-04-15 18:57:34

65.6 64.8 41.4 79.5

1.1 1.1 1.1 1.1

24.282 26.08 17.96 18.684

21.796 20.296 14.814 18.613

CLIENT Hawai'i Department of Education
SHEET #

PROJECT K-12 Energy Systems Study

CHART Kaimiloa F: Illuminance (July - November 2013)
DATE - UPDATE 04/15/2014

PREPARED BY sdasey

DIMENSIONS 1d 2d 3d T V SCALE

DATA INPUTS

F105 F106 F213 F214 Recommended Wall
Illuminance

ITEM

ATTRIBUTE Sensor (1/8) - Illuminance (ft-c) Sensor (1/8) - Illuminance (ft-c) Sensor (1/8) - Illuminance (ft-c) Sensor (1/8) - Illuminance (ft-c)

MEAS. DEVICE
Kaimiloa - F105 - Illuminance

(lm/ft2)

Kaimiloa - F106 - Illuminance

(lm/ft2)

Kaimiloa - F213 - Illuminance

(lm/ft2)

Kaimiloa - F214 - Illuminance

(lm/ft2)
,,

SENSOR TYPE

SENSOR REF

TEST LOCATION

TEST INTERVAL

TEST DURATION - - - - -
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DATA OUTPUTS

STAT F105 F106 F213 F214 Recommended Wall
Illuminance

MAX lm/ft2 lm/ft2 lm/ft2 lm/ft2

MIN lm/ft2 lm/ft2 lm/ft2 lm/ft2

AVE lm/ft2 lm/ft2 lm/ft2 lm/ft2

STDEV lm/ft2 lm/ft2 lm/ft2 lm/ft2

FINDINGS

NOTES

2013-07-23 2013-11-19 2013-07-23 2013-11-19 2013-07-23 2013-11-19 2013-07-23 2013-11-19

Kaimiloa F: Illuminance (Full Study Period)
Hawai’i Department of Education
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45.8 43.6 39.9 41.4

1.1 1.1 1.1 1.1

14.806 12.486 11.181 11.922

18.67 17.076 15.991 16.646

CLIENT Hawai'i Department of Education
SHEET #

PROJECT K-12 Energy Systems Study

CHART Kaimiloa F: Illuminance (July 2013)
DATE - UPDATE 04/15/2014

PREPARED BY sdasey

DIMENSIONS 1d 2d 3d T V SCALE

DATA INPUTS

F105 F106 F213 F214 Recommended Wall
Illuminance

ITEM

ATTRIBUTE Sensor (1/8) - Illuminance (ft-c) Sensor (1/8) - Illuminance (ft-c) Sensor (1/8) - Illuminance (ft-c) Sensor (1/8) - Illuminance (ft-c)

MEAS. DEVICE
Kaimiloa - F105 - Illuminance

(lm/ft2)

Kaimiloa - F106 - Illuminance

(lm/ft2)

Kaimiloa - F213 - Illuminance

(lm/ft2)

Kaimiloa - F214 - Illuminance

(lm/ft2)
,,

SENSOR TYPE

SENSOR REF

TEST LOCATION

TEST INTERVAL

TEST DURATION - - - - -
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DATA OUTPUTS

STAT F105 F106 F213 F214 Recommended Wall
Illuminance

MAX lm/ft2 lm/ft2 lm/ft2 lm/ft2

MIN lm/ft2 lm/ft2 lm/ft2 lm/ft2

AVE lm/ft2 lm/ft2 lm/ft2 lm/ft2

STDEV lm/ft2 lm/ft2 lm/ft2 lm/ft2

FINDINGS

NOTES

2013-07-23 2013-07-31 2013-07-23 2013-07-31 2013-07-23 2013-07-31 2013-07-23 2013-07-31

INPUTS
ATTRIBUTE MEAS. DEVICE SENSOR TYPE SENSOR REF TEST LOCATION TEST INTERVAL TEST DURATION

          F105 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F105 - Illuminance (lm/ft2) sensor 595 SW Wall, 5’ high 15 minutes 2013-07-23 - 2013-07-31

          F106 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F106 - Illuminance (lm/ft2) sensor 596 NE Wall, 5’ high 15 minutes 2013-07-23 - 2013-07-31

          F213 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F213 - Illuminance (lm/ft2) sensor 597 SW Wall, 5’ high 15 minutes 2013-07-23 - 2013-07-31

          F214 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F214 - Illuminance (lm/ft2) sensor 598 NE Wall, 5’ high 15 minutes 2013-07-23 - 2013-07-31

INDICES
VALUE TYPE SOURCE

          Recommended Wall Illuminance 23.25 lm/ft2 Industry Standard US General Services Administration 2003 Facilities Standards (P100)

OUTPUTS
MAX MIN AVG STDEV

          F105 45.8 lm/ft2 1.1 lm/ft2 14.8 lm/ft2 18.7 lm/ft2

          F106 43.6 lm/ft2 1.1 lm/ft2 12.5 lm/ft2 17.1 lm/ft2

          F213 39.9 lm/ft2 1.1 lm/ft2 11.2 lm/ft2 16.0 lm/ft2

          F214 41.4 lm/ft2 1.1 lm/ft2 11.9 lm/ft2 16.6 lm/ft2

FINDINGS
The average illuminance from 07/23 - 07/31 on the 1st floor rooms (F105 & F106) was 13.7 lm/ft2, and on the 2nd floor rooms (F213 & F214) was 11.6 lm/ft2.  

NOTES
sdasey Only weekday values between 6:30 AM - 6:00 PM were included. 2014-04-15 18:57:34

Kaimiloa F: Illuminance (July 2013)
Hawai’i Department of Education

K-12 Energy Systems Study
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52.4 64.8 41.4 79.5

1.1 1.1 1.1 1.1

26.37 29.264 21.703 23.876

22.101 21.007 15.111 20.036

CLIENT Hawai'i Department of Education
SHEET #

PROJECT K-12 Energy Systems Study

CHART Kaimiloa F: Illuminance (August 2013)
DATE - UPDATE 04/10/2014

PREPARED BY rsamad

DIMENSIONS 1d 2d 3d T V SCALE

DATA INPUTS

F105 F106 F213 F214 Recommended Wall
Illuminance

ITEM

ATTRIBUTE Sensor (1/8) - Illuminance (ft-c) Sensor (1/8) - Illuminance (ft-c) Sensor (1/8) - Illuminance (ft-c) Sensor (1/8) - Illuminance (ft-c)

MEAS. DEVICE
Kaimiloa - F105 - Illuminance

(lm/ft2)

Kaimiloa - F106 - Illuminance

(lm/ft2)

Kaimiloa - F213 - Illuminance

(lm/ft2)

Kaimiloa - F214 - Illuminance

(lm/ft2)
,,

SENSOR TYPE

SENSOR REF

TEST LOCATION

TEST INTERVAL

TEST DURATION - - - - -
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DATA OUTPUTS

STAT F105 F106 F213 F214 Recommended Wall
Illuminance

MAX lm/ft2 lm/ft2 lm/ft2 lm/ft2

MIN lm/ft2 lm/ft2 lm/ft2 lm/ft2

AVE lm/ft2 lm/ft2 lm/ft2 lm/ft2

STDEV lm/ft2 lm/ft2 lm/ft2 lm/ft2

FINDINGS

NOTES

2013-08-01 2013-08-31 2013-08-01 2013-08-31 2013-08-01 2013-08-31 2013-08-01 2013-08-31

INPUTS
ATTRIBUTE MEAS. DEVICE SENSOR TYPE SENSOR REF TEST LOCATION TEST INTERVAL TEST DURATION

          F105 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F105 - Illuminance (lm/ft2) sensor 595 SW Wall, 5’ high 15 minutes 2013-08-01 - 2013-08-31

          F106 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F106 - Illuminance (lm/ft2) sensor 596 NE Wall, 5’ high 15 minutes 2013-08-01 - 2013-08-31

          F213 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F213 - Illuminance (lm/ft2) sensor 597 SW Wall, 5’ high 15 minutes 2013-08-01 - 2013-08-31

          F214 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F214 - Illuminance (lm/ft2) sensor 598 NE Wall, 5’ high 15 minutes 2013-08-01 - 2013-08-31

INDICES
VALUE TYPE SOURCE

          Recommended Wall Illuminance 23.25 lm/ft2 Industry Standard US General Services Administration 2003 Facilities Standards (P100)

OUTPUTS
MAX MIN AVG STDEV

          F105 52.4 lm/ft2 1.1 lm/ft2 26.4 lm/ft2 22.1 lm/ft2

          F106 64.8 lm/ft2 1.1 lm/ft2 29.3 lm/ft2 21.0 lm/ft2

          F213 41.4 lm/ft2 1.1 lm/ft2 21.7 lm/ft2 15.1 lm/ft2

          F214 79.5 lm/ft2 1.1 lm/ft2 23.9 lm/ft2 20.0 lm/ft2

FINDINGS
The average illuminance from 08/01 - 08/31 on the 1st floor rooms (F105 & F106) was 27.9 lm/ft2, and on the 2nd floor rooms (F213 & F214) was 22.8 lm/ft2.

NOTES
sdasey Only weekday values between 6:30 AM - 6:00 PM were included. 2014-04-15 18:57:34

Kaimiloa F: Illuminance (August 2013)
Hawai’i Department of Education

K-12 Energy Systems Study
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53.8 57.5 39.2 72.9

1.1 1.1 1.1 1.1

28.032 28.311 19.678 19.436

21.924 19.954 14.182 18.91

CLIENT Hawai'i Department of Education
SHEET #

PROJECT K-12 Energy Systems Study

CHART Kaimiloa F: Illuminance (September 2013)
DATE - UPDATE 04/10/2014

PREPARED BY rsamad

DIMENSIONS 1d 2d 3d T V SCALE

DATA INPUTS

F105 F106 F213 F214 Recommended Wall
Illuminance

ITEM

ATTRIBUTE Sensor (1/8) - Illuminance (ft-c) Sensor (1/8) - Illuminance (ft-c) Sensor (1/8) - Illuminance (ft-c) Sensor (1/8) - Illuminance (ft-c)

MEAS. DEVICE
Kaimiloa - F105 - Illuminance

(lm/ft2)

Kaimiloa - F106 - Illuminance

(lm/ft2)

Kaimiloa - F213 - Illuminance

(lm/ft2)

Kaimiloa - F214 - Illuminance

(lm/ft2)
,,

SENSOR TYPE

SENSOR REF

TEST LOCATION

TEST INTERVAL

TEST DURATION - - - - -
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DATA OUTPUTS

STAT F105 F106 F213 F214 Recommended Wall
Illuminance

MAX lm/ft2 lm/ft2 lm/ft2 lm/ft2

MIN lm/ft2 lm/ft2 lm/ft2 lm/ft2

AVE lm/ft2 lm/ft2 lm/ft2 lm/ft2

STDEV lm/ft2 lm/ft2 lm/ft2 lm/ft2

FINDINGS

NOTES

2013-09-01 2013-09-30 2013-09-01 2013-09-30 2013-09-01 2013-09-30 2013-09-01 2013-09-30

INPUTS
ATTRIBUTE MEAS. DEVICE SENSOR TYPE SENSOR REF TEST LOCATION TEST INTERVAL TEST DURATION

          F105 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F105 - Illuminance (lm/ft2) sensor 595 SW Wall, 5’ high 15 minutes 2013-09-01 - 2013-09-30

          F106 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F106 - Illuminance (lm/ft2) sensor 596 NE Wall, 5’ high 15 minutes 2013-09-01 - 2013-09-30

          F213 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F213 - Illuminance (lm/ft2) sensor 597 SW Wall, 5’ high 15 minutes 2013-09-01 - 2013-09-30

          F214 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F214 - Illuminance (lm/ft2) sensor 598 NE Wall, 5’ high 15 minutes 2013-09-01 - 2013-09-30

INDICES
VALUE TYPE SOURCE

          Recommended Wall Illuminance 23.25 lm/ft2 Industry Standard US General Services Administration 2003 Facilities Standards (P100)

OUTPUTS
MAX MIN AVG STDEV

          F105 53.8 lm/ft2 1.1 lm/ft2 28.0 lm/ft2 21.9 lm/ft2

          F106 57.5 lm/ft2 1.1 lm/ft2 28.3 lm/ft2 20.0 lm/ft2

          F213 39.2 lm/ft2 1.1 lm/ft2 19.7 lm/ft2 14.2 lm/ft2

          F214 72.9 lm/ft2 1.1 lm/ft2 19.4 lm/ft2 18.9 lm/ft2

FINDINGS
The average illuminance from 09/01 - 09/30 on the 1st floor rooms (F105 & F106) was 28.2 lm/ft2, and on the 2nd floor rooms (F213 & F214) was 19.6 lm/ft2.

NOTES
sdasey Only weekday values between 6:30 AM - 6:00 PM were included. 2014-04-15 18:57:34

Kaimiloa F: Illuminance (September 2013)
Hawai’i Department of Education

K-12 Energy Systems Study
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65.6 49.4 39.9 60.4

1.1 1.1 1.1 1.1

21.182 23.603 15.636 16.395

21.437 19.887 14.429 17.568

CLIENT Hawai'i Department of Education
SHEET #

PROJECT K-12 Energy Systems Study

CHART Kaimiloa F: Illuminance (October 2013)
DATE - UPDATE 04/10/2014

PREPARED BY rsamad

DIMENSIONS 1d 2d 3d T V SCALE

DATA INPUTS

F105 F106 F213 F214 Recommended Wall
Illuminance

ITEM

ATTRIBUTE Sensor (1/8) - Illuminance (ft-c) Sensor (1/8) - Illuminance (ft-c) Sensor (1/8) - Illuminance (ft-c) Sensor (1/8) - Illuminance (ft-c)

MEAS. DEVICE
Kaimiloa - F105 - Illuminance

(lm/ft2)

Kaimiloa - F106 - Illuminance

(lm/ft2)

Kaimiloa - F213 - Illuminance

(lm/ft2)

Kaimiloa - F214 - Illuminance

(lm/ft2)
,,

SENSOR TYPE

SENSOR REF

TEST LOCATION

TEST INTERVAL

TEST DURATION - - - - -
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DATA OUTPUTS

STAT F105 F106 F213 F214 Recommended Wall
Illuminance

MAX lm/ft2 lm/ft2 lm/ft2 lm/ft2

MIN lm/ft2 lm/ft2 lm/ft2 lm/ft2

AVE lm/ft2 lm/ft2 lm/ft2 lm/ft2

STDEV lm/ft2 lm/ft2 lm/ft2 lm/ft2

FINDINGS

NOTES

2013-10-01 2013-10-31 2013-10-01 2013-10-31 2013-10-01 2013-10-31 2013-10-01 2013-10-31

INPUTS
ATTRIBUTE MEAS. DEVICE SENSOR TYPE SENSOR REF TEST LOCATION TEST INTERVAL TEST DURATION

          F105 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F105 - Illuminance (lm/ft2) sensor 595 SW Wall, 5’ high 15 minutes 2013-10-01 - 2013-10-31

          F106 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F106 - Illuminance (lm/ft2) sensor 596 NE Wall, 5’ high 15 minutes 2013-10-01 - 2013-10-31

          F213 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F213 - Illuminance (lm/ft2) sensor 597 SW Wall, 5’ high 15 minutes 2013-10-01 - 2013-10-31

          F214 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F214 - Illuminance (lm/ft2) sensor 598 NE Wall, 5’ high 15 minutes 2013-10-01 - 2013-10-31

INDICES
VALUE TYPE SOURCE

          Recommended Wall Illuminance 23.25 lm/ft2 Industry Standard US General Services Administration 2003 Facilities Standards (P100)

OUTPUTS
MAX MIN AVG STDEV

          F105 65.6 lm/ft2 1.1 lm/ft2 21.2 lm/ft2 21.4 lm/ft2

          F106 49.4 lm/ft2 1.1 lm/ft2 23.6 lm/ft2 19.9 lm/ft2

          F213 39.9 lm/ft2 1.1 lm/ft2 15.6 lm/ft2 14.4 lm/ft2

          F214 60.4 lm/ft2 1.1 lm/ft2 16.4 lm/ft2 17.6 lm/ft2

FINDINGS
The average illuminance from 10/01 - 10/31 on the 1st floor rooms (F105 & F106) was 22.4 lm/ft2, and on the 2nd floor rooms (F213 & F214) was 16.0 lm/ft2.

NOTES
sdasey Only weekday values between 6:30 AM - 6:00 PM were included. 2014-04-15 18:57:34

Kaimiloa F: Illuminance (October 2013)
Hawai’i Department of Education

K-12 Energy Systems Study
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49.4 45 37 46.5

1.1 1.1 1.1 1.1

25.081 28.568 16.378 16.089

21.063 18.395 13.067 15.827

CLIENT Hawai'i Department of Education
SHEET #

PROJECT K-12 Energy Systems Study

CHART Kaimiloa F: Illuminance (November 2013)
DATE - UPDATE 04/10/2014

PREPARED BY rsamad

DIMENSIONS 1d 2d 3d T V SCALE

DATA INPUTS

F105 F106 F213 F214 Recommended Wall
Illuminance

ITEM

ATTRIBUTE Sensor (1/8) - Illuminance (ft-c) Sensor (1/8) - Illuminance (ft-c) Sensor (1/8) - Illuminance (ft-c) Sensor (1/8) - Illuminance (ft-c)

MEAS. DEVICE
Kaimiloa - F105 - Illuminance

(lm/ft2)

Kaimiloa - F106 - Illuminance

(lm/ft2)

Kaimiloa - F213 - Illuminance

(lm/ft2)

Kaimiloa - F214 - Illuminance

(lm/ft2)
,,

SENSOR TYPE

SENSOR REF

TEST LOCATION

TEST INTERVAL

TEST DURATION - - - - -
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DATA OUTPUTS

STAT F105 F106 F213 F214 Recommended Wall
Illuminance

MAX lm/ft2 lm/ft2 lm/ft2 lm/ft2

MIN lm/ft2 lm/ft2 lm/ft2 lm/ft2

AVE lm/ft2 lm/ft2 lm/ft2 lm/ft2

STDEV lm/ft2 lm/ft2 lm/ft2 lm/ft2

FINDINGS

NOTES

2013-11-01 2013-11-20 2013-11-01 2013-11-20 2013-11-01 2013-11-20 2013-11-01 2013-11-20

INPUTS
ATTRIBUTE MEAS. DEVICE SENSOR TYPE SENSOR REF TEST LOCATION TEST INTERVAL TEST DURATION

          F105 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F105 - Illuminance (lm/ft2) sensor 595 SW Wall, 5’ high 15 minutes 2013-11-01 - 2013-11-19

          F106 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F106 - Illuminance (lm/ft2) sensor 596 NE Wall, 5’ high 15 minutes 2013-11-01 - 2013-11-19

          F213 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F213 - Illuminance (lm/ft2) sensor 597 SW Wall, 5’ high 15 minutes 2013-11-01 - 2013-11-19

          F214 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F214 - Illuminance (lm/ft2) sensor 598 NE Wall, 5’ high 15 minutes 2013-11-01 - 2013-11-19

INDICES
VALUE TYPE SOURCE

          Recommended Wall Illuminance 23.25 lm/ft2 Industry Standard US General Services Administration 2003 Facilities Standards (P100)

OUTPUTS
MAX MIN AVG STDEV

          F105 49.4 lm/ft2 1.1 lm/ft2 25.1 lm/ft2 21.1 lm/ft2

          F106 45.0 lm/ft2 1.1 lm/ft2 28.6 lm/ft2 18.4 lm/ft2

          F213 37.0 lm/ft2 1.1 lm/ft2 16.4 lm/ft2 13.1 lm/ft2

          F214 46.5 lm/ft2 1.1 lm/ft2 16.1 lm/ft2 15.8 lm/ft2

FINDINGS
The average illuminance from 11/01 - 11/19 on the 1st floor rooms (F105 & F106) was 26.9 lm/ft2, and on the 2nd floor rooms (F213 & F214) was 16.3 lm/ft2.

NOTES
sdasey Only weekday values between 6:30 AM - 6:00 PM were included. 2014-04-15 18:57:34

Kaimiloa F: Illuminance (November 2013)
Hawai’i Department of Education

K-12 Energy Systems Study
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48 46.5 32.6 53.1

1.1 1.1 1.1 1.1

22.917 21.185 12.536 7.017

21.639 20.425 12.451 8.957

CLIENT Hawai'i Department of Education
SHEET #

PROJECT K-12 Energy Systems Study

CHART Kaimiloa F: Illuminance (October 23, 2013)
DATE - UPDATE 04/15/2014

PREPARED BY sdasey

DIMENSIONS 1d 2d 3d T V SCALE

DATA INPUTS

F105 F106 F213 F214 Recommended Wall
Illuminance

ITEM

ATTRIBUTE Sensor (1/8) - Illuminance (ft-c) Sensor (1/8) - Illuminance (ft-c) Sensor (1/8) - Illuminance (ft-c) Sensor (1/8) - Illuminance (ft-c)

MEAS. DEVICE
Kaimiloa - F105 - Illuminance

(lm/ft2)

Kaimiloa - F106 - Illuminance

(lm/ft2)

Kaimiloa - F213 - Illuminance

(lm/ft2)

Kaimiloa - F214 - Illuminance

(lm/ft2)
,,

SENSOR TYPE

SENSOR REF

TEST LOCATION

TEST INTERVAL

TEST DURATION - - - - -
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DATA OUTPUTS

STAT F105 F106 F213 F214 Recommended Wall
Illuminance

MAX lm/ft2 lm/ft2 lm/ft2 lm/ft2

MIN lm/ft2 lm/ft2 lm/ft2 lm/ft2

AVE lm/ft2 lm/ft2 lm/ft2 lm/ft2

STDEV lm/ft2 lm/ft2 lm/ft2 lm/ft2

FINDINGS

NOTES

2013-10-23 2013-10-23 2013-10-23 2013-10-23 2013-10-23 2013-10-23 2013-10-23 2013-10-23

INPUTS
ATTRIBUTE MEAS. DEVICE SENSOR TYPE SENSOR REF TEST LOCATION TEST INTERVAL TEST DURATION

          F105 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F105 - Illuminance (lm/ft2) sensor 595 SW Wall, 5’ high 15 minutes 2013-10-23

          F106 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F106 - Illuminance (lm/ft2) sensor 596 NE Wall, 5’ high 15 minutes 2013-10-23

          F213 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F213 - Illuminance (lm/ft2) sensor 597 SW Wall, 5’ high 15 minutes 2013-10-23

          F214 Sensor (1/8) - Illumi-
nance (ft-c) Kaimiloa - F214 - Illuminance (lm/ft2) sensor 598 NE Wall, 5’ high 15 minutes 2013-10-23

INDICES
VALUE TYPE SOURCE

          Recommended Wall Illuminance 23.25 lm/ft2 Industry Standard US General Services Administration 2003 Facilities Standards (P100)

OUTPUTS
MAX MIN AVG STDEV

          F105 48.0 lm/ft2 1.1 lm/ft2 22.9 lm/ft2 21.6 lm/ft2

          F106 46.5 lm/ft2 1.1 lm/ft2 21.2 lm/ft2 20.4 lm/ft2

          F213 32.6 lm/ft2 1.1 lm/ft2 12.5 lm/ft2 12.5 lm/ft2

          F214 53.1 lm/ft2 1.1 lm/ft2 7.0 lm/ft2 9.0 lm/ft2

FINDINGS
The average illuminance on 10/23 on the 1st floor rooms (F105 & F106) was 22.1 lm/ft2, and on the 2nd floor rooms (F213 & F214) was 9.8 lm/ft2.

NOTES
sdasey Only weekday values between 6:30 AM - 6:00 PM were included. 2014-04-15 18:57:34

Kaimiloa F: Illuminance (October, 23 2013)
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RECOMMENDATIONS

The data collected for Task 1.1 provides a base-level understanding of the indoor environmental conditions by 
measuring temperature, relative humidity, and illuminance.  These variables begin to describe the factors that 
contribute to user comfortability, but a more robust data collection system should be deployed in order to capture 
a fuller picture of the interior and exterior environmental conditions on-site.  To this end, MKThink recommends 
installing six high-detail sensor kits to augment the temperature, relative humidity, and illuminance data with CO2 
and mean radiant temperature data.  Additionally, air quality sensors should be deployed to collect data points 
describing the levels of NO2 and CO in classrooms near major roads with heavy traffic.  This additional information 
will provide a more refined picture of the indoor environmental quality of classrooms across the Campbell, Ilima, 
Pohakea, and Kaimiloa campuses.  In order to have reliable, site-specific information on the exterior environmental 
conditions to compare against the interior environmental conditions, MKThink recommends installing five micro-
weather stations on site to collect detailed weather information.  

Additionally, MKThink recommends tying energy monitoring sensors into the existing electrical supply system to 
gather fine-grained information about the levels of energy use and consumption for buildings, floors, and individual 
classrooms on site.  This data will be used to determine baseline levels of energy consumption as a benchmark for 
project energy costs.  

In addition to the build out of the sensor network, MKThink will conduct site visits to the Pohakea, Kaimiloa, Ilima, 
and Campbell school sites to collect information regarding the utilization, construction, and quality of building 
assets at each school.  Further user-related information including occupancy, activity levels, and occupant dress 
will be collected during on-site visits in order to understand the cultural variables that affect the comfortability of 
building inhabitants.  This information will be used to produce an analytic output demonstrating the relationships 
between asset, resource, and cultural variables.  An initial site visit should be conducted following the stakeholder 
workshop outlined in Task 1.3.  Follow up site visits will be used to target specific asset and cultural variables.  
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DELIVERABLE 1.3 TASK ORDER

a) Joint workshop with DOE to confirm project goals, metrics, 
objectives and schedule 
b) Define family of metrics to be during study 
c) Establish core team and project management/communication protocols 
d) Acquire additional DOE-provided study data and benchmarks 
e) Review field data collection and monitoring plan; schedule field collection 
f) Develop catalog of sources and data to be used during the study

1	 Task 1.3: Project Kickoff Meeting and Workshop

Task Overview
Task 1.3 included a presentation and joint 
workshop with DOE to confirm project goals, 
metrics, objectives, and the project schedule. 
The presentation for this workshop included a 
summary of the metrics, methodology, and initial 
data included in the Task 1.2 deliverable.

The presentation in June 2014 covered the 
following topics:
•	Project Goals
•	Thermal Comfort Literature Review 
•	Data Collection Plan

-- Resource Data
-- Asset Data
-- Cultural Data

•	Project Kickoff Items
-- Goals, Objectives, and Metrics
-- Team and Project Responsibilities
-- Communications Protocol
-- Project Schedule
-- Final Field Data Collection and Monitoring 

Plan
-- Catalogue of Data Sources and Data to be 

Used During Study

Project Goals and Objectives
The presentation and workshop confirmed that 
the aim of this project is to assess the Asset, 
Resource, and Cultural (ARC) conditions that are 
currently affecting thermal comfort levels at the 
Campbell School complex on O’ahu. The main 
project objective is to maintain natural ventilation 
at the schools while supporting DOE’s overall 
strategic objectives.

The project goals were defined as the following:
•	Collect data pertaining to building assets, 

energy usage, comfort level, and financials 
from the Campbell, Ilima, Kaimiloa, and 
Pohakea campuses through field installed 
instrumentation and on-site observation

•	 Identify opportunities for improvements 
in energy consumption, comfort levels, 
and overall economics associated with 
comfortable learning environments

•	Develop a various scenarios and options 
through to create a draft strategic plan to 
guide future physical building modifications
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What	
  Is	
  Thermal	
  Comfort?	
  
Comfort	
  is	
  a	
  result	
  of	
  thermal,	
  visual,	
  and	
  acous3c	
  condi3ons.	
  
	
  
Thermal	
  Comfort	
  is	
  that	
  condi3on	
  of	
  mind	
  which	
  expresses	
  
sa3sfac3on	
  with	
  the	
  thermal	
  environment.	
  
	
  
Adap0ve	
  Thermal	
  Comfort…assumes	
  that	
  people	
  are	
  able	
  to	
  
adapt	
  to	
  the	
  thermal	
  environment	
  by	
  means	
  of	
  behavioral	
  
adjustments,	
  relaxa3on	
  of	
  expecta3ons,	
  and	
  acclima3za3on	
  to	
  
the	
  condi3ons	
  to	
  which	
  they	
  are	
  exposed	
  	
  
	
  
Frontczak,	
  Monika.	
  “Literature	
  Survey	
  on	
  how	
  different	
  factors	
  influence	
  human	
  comfort	
  in	
  indoor	
  
environments.”	
  Building	
  and	
  Environment.	
  21	
  October	
  2010.	
  	
  

	
  

Factors	
  Affec4ng	
  Thermal	
  Comfort	
  

Resource	
  Data	
  Sets	
  
•  Resource	
  data	
  includes	
  

environmental	
  data	
  such	
  as	
  
temperature,	
  rela4ve	
  
humidity,	
  wind/air	
  speed,	
  
illuminance,	
  etc.	
  

•  Resource	
  data	
  will	
  be	
  
collected	
  using	
  a	
  network	
  
of	
  sensors	
  that	
  will	
  record	
  
environmental	
  condi4ons	
  
on	
  site	
  at	
  a	
  recurring	
  
interval	
  for	
  the	
  dura4on	
  of	
  
the	
  study	
  period	
  

Asset	
  Observa+on	
  Plan	
  

Agenda	
  

1.  Project	
  Goals	
  

2.  Thermal	
  Comfort	
  Literature	
  Review	
  	
  

3.  Data	
  CollecAon	
  Plan	
  

A.  Resource	
  Data	
  

B.  Asset	
  Data	
  

C.  Cultural	
  Data	
  

4.  Project	
  Kickoff	
  Items	
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The project schedule presented at the joint 
workshop with DOE in June 2014 is shown below. 
The project schedule is broken down by task and 
when each task was anticipated to be completed. 
The schedule spans from March 2014 to April 
2015. 

Next Steps
Building on the joint workshop discussions and 
presentation deliverable completed for Task 1.3, 
Task 1.4 and Task 1.5 focus on presenting the data 
collected to date in a combined database and 
analytic software platform called 4daptive. The 
next two tasks focus on developing 4daptive 
specifically for the DOE project and familiarizing 
DOE with how to use this software tool.

Metrics
The following metrics were identified for this 
project:
•	Temperature, Humidity, Illuminance
•	Similar Days (set of days with similar 

environmental profiles)
•	Predicted Mean Vote
•	CO2 Levels
•	Operative Temperature

Project Team and Responsibilities
The project team and their responsibilities were 
outlined in the joint workshop. The team is 
comprised of the following MKThink members:

•	Nate Goore - Project Lead
•	Allan Donnelly - Project Manager
•	Sean Dasey - Environmental Analyst
•	 Jen Tai - Design Strategist
•	Rachel Bramwell - Design Strategist

Project Schedule

TASK 1.3 PROJECT KICKOFF

PROJECT SCHEDULE FROM JUNE 2014

Task 1.1  

Task 1.2

Task 1.3

Task 1.4

Task 1.5

Task 1.6

Task 1.7

Task 1.8

Task 1.9

Task 2.1

Task 2.2

Task 2.3

Task 2.4

Task 2.5

Mar 14 Apr 14 May 14 June 14 July 14 Feb 15 Mar 15 Apr 15Aug 14 Sept 14 Oct 14 Nov 14 Dec 14 Jan 15




