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INTRODUCTION

How a building is operated may be the single most significant variable of the building’s 

environmental impact. Efficient building systems operated improperly increase energy 

and water use and waste resources. Indoor air quality can suffer if air-monitoring 

procedures are not used to uncover faulty operation. This section forms the basis 

for performance diagnostic information and ongoing achievement of the expected 

project performance. 

Measured performance verification by monitoring facilities on campus will provide real-

time information to document the progress in achieving campus sustainability goals 

overtime once the building is occupied, in addition to identifying and troubleshooting 

operation and maintenance issues. This feedback from performance measurement is 

then compared against the progressive set of benchmark-based energy performance 

targets enforced by the Project Definition Section of this Standard, providing an earlier 

chance to mitigate potential issues post-occupancy.

One of the key features of these Standards is the requirement to review and monitor 

performance data over time and re-assess performance targets.  It is thus critical 

to plan for measured performance verification and ongoing monitoring-based 

commissioning. UHM needs to have a monitoring system in place to ensure that 

efficiency as part of a building design is maintained over time. The campus should 

develop a monitoring-based commissioning protocol that will be implemented for all 

future buildings.  To that end, it is critical that UHM ensures that additional funding is 

alocated to both this and achievement of LEED certification and that specific training 

is provided to staff on these standards.



Page 6 of  36

UHM- BDPS                         VOL. 3/ POST-OCCUPANCY

[BLANK]



Page 7 of  36

1/ P
R

O
JE

C
T D

E
FIN

ITIO
N

    2/ D
E

S
IG

N
+

C
O

N
S

TR
U

C
TIO

N
   3/ P

O
S

T-O
C

C
U

PA
N

C
Y

UHM- BDPS                         VOL. 3/ POST-OCCUPANCY

3/A. MEASUREMENT AND VERIFICATION

1. REQUIREMENT

a. Determine Energy Savings

UHM Projects that require quantification of energy savings should implement 

a M&V plan to according to the most suitable approach described in ASHRAE 

Guideline 14-2014, Measurement of Energy, Demand and Water Savings. In 

addition, follow all applicable recommendations in “International Performance 

Measurement & Verification Protocol (IPMVP), Concepts and Options for 

Determining Energy and Water Savings”.

DESCRIPTION AND IMPLEMENTATION 

The intent of this requirement is to increase reliability and level of savings quantification 

by providing a project with a Measurement and Verification Plan (M&V Plan). 

Monitoring building performance (not only energy use) is one of the main ideas 

throughout all the requirements in both Vol.1/ Project Definition and Vol.2/Design + 

Construction of these Standards. Projects where this document has been implemented 

are set up to accomplish deeper verification during building operation than with 

typical M&V plans. However, if UHM needs to quantify savings delivered by Energy 

Conservation Measures (ECM), these Standards refer to both ASHRAE Guideline 

14-2014, Measurement of Energy, Demand and Water Savings and International 

Performance Measurement & Verification Protocol (IPMVP), Concepts and Options 

for Determining Energy and Water Savings.

IPMVP is intended to include a framework approach that complements more detailed 

national, or regional energy efficiency guidelines in the US. In contrast to the ASHRAE 

Guideline 14-2014, which focuses at a very technical level, the IPMVP establishes a 

general framework and terminology to assist buyers and sellers of M&V services. 

The idea of a more complex performance review post-occupancy is also introduced in 

LEED v4, as it no longer requires Measurement and Verification (M&V). Instead of the 

M&V credit (existing in previous LEED versions such as v2009), other credits (required 

by these Standards) provide the foundation for more robust measurement and tracking 
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of energy use. Similarly to these Standards, LEED v4 leans toward Monitoring-based 

Commissioning (EAc1, Option 1, Path 2) and Advanced Energy Metering (EAc3) as a 

means to monitor and verify energy performance during building occupancy.  Involving 

the Commissioning Agent (CxA) in design of the on-going monitoring systems is a 

great step, as during the process they see the kinds of trends that are needed to 

ensure proper operation of the systems.

The primary purpose of Measurement and Verification (M&V) is to validate that time, 

effort and money invested to reduce energy usage in buildings provides the expected 

results. This is done by accurately measuring (or estimating) the savings generated 

from any type of energy efficiency project, including major renovations, retrofits, 

facility improvements, and operational and behavioral changes.

The design of a savings measurement process should be documented in a savings 

measurement and verification plan before project construction (preferably after 

Strategic Performance Meeting #2 in Group 1 projects). The measurement and 

verification plan should document the following:

a. The selected measurement approach and compliance path.

b. Baseline period data:

Energy use and demand. Actual meter reading dates or times shall be recorded. 

With stored energy sources, shipment dates and volumes must be recorded along 

with period ending inventory levels.

All independent variables selected for use in analyses and the basis for selection 

as well as the basis for not using any variables that may be reasonably considered. 

Measurement shall be made on the same day as meters are read for monthly 

quantities or the same hour for daily quantities. 

Baseline conditions

c. The algorithm for savings determination, showing the methodology to be 

used for all normal sets of post-retrofit conditions and the means of dealing with 

each type of anomaly that was the subject of an exclusion or adjustment when 

developing the baseline model.

d. The measurement procedure for any measurement equipment other than utility 

meters.

e. Quality control procedures

3/A. Measurement and Verification (continued)
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3/A. Measurement and Verification (continued)

2. DELIVERABLES

Before Construction (or After Strategic Performance Meeting #2)

Provide a Measurement and Verification (M&V) plan based on the performance 

goals of the project.

Before Performance Review (1 year post-occupancy)

Provide an energy savings report 

3. RESOURCES

• International Performance Measurement and Verification Protocol (IPMVP)

http://www.nrel.gov/docs/fy02osti/31505.pdf

• ASHRAE Guideline 14 – 2002 Measurement of Energy and Demand Savings

https://gaia.lbl.gov/people/ryin/public/Ashrae_guideline14-2002_

Measurement%20of%20Energy%20and%20Demand%20Saving%20.pdf
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3/B. BUILDING OPERATION MANUAL

1. REQUIREMENT

 Develop a building-specific plan for operation. 

DESCRIPTION AND IMPLEMENTATION 

The project team is required to develop a Building Operation Manual to provide details 

on how the building is to be operated and maintained. The intent is to facilitate a vital 

link and collaborative process between designers and building operators resulting 

with a plan that is based on the knowledge of system design coupled with the UHM 

needs. This Standard does not dictate specific operational requirements, but instead 

places certain requirements for what the plan must include, at a minimum:

- A narrative describing: mechanical and electrical systems (cooling, ventilation, 

lighting and controls at a minimum) and other anticipated equipment,

- An occupancy schedule: the time-of-day schedules for each system for each of the 

eight day types (Monday to Sunday plus holidays),

- Equipment run-time schedule: the mode of operation for each system when it is 

running (occupied vs. unoccupied; day vs. night, etc.), 

- Design setpoints for all HVAC equipment: the desired indoor conditions or setpoints 

for each schedule or mode,

- Design light levels throughout the building.

The operating plan identifies any differences in needs or desired conditions for different 

portions of the project building, as well as any seasonal variations in operations 

patterns. The plan identifies all monitored space conditions used to control the base 

systems, i.e., air temperature, relative humidity, occupancy, light level, CO2 levels, 

room pressurization, duct static pressure, etc.

These Standards encourage the use of COBie- Construction-Operations Building 

Information Exchange in all new buildings and major renovation projects. COBie is 

an open-standard format for the exchange of the equipment lists, replacement parts, 

warranties, test reports, preventative maintenance schedules and other information 

currently delivered to facility managers. Each party in the project provides the data 

for which they are already responsible. Designers provide the list of spaces and their 
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3/B. Building Operation Manual (continued)

function, list of building systems and types of products to be installed, and schedules 

listing the location of specific products and equipment. The contractor attaches the 

approved submittal and the make, model and serial number of the installed product. 

The commissioning agent provides test results, preventative maintenance and related 

plans and identifies materials, special tools or training required.

COBie helps the project team organize electronic submittals approved during design 

and construction and deliver a consolidated electronic O&M manual with little 

additional effort. 

From the designer’s point of view, COBie data is simply the compiled set of all the 

schedules found on design drawings. Most design software can export COBie data 

that matches their drawings. Design teams should ensure that design schedules can 

be properly exported to COBie. 

From the contractor’s point of view, COBie data is a way to produce construction 

submittals so information does not have be repeatedly copied and re-organized. 

Properly compiled and organized COBie data automatically produces O&M manuals. 

2. DELIVERABLES

A. CONSTRUCTION REVIEW

• Compile an operations and maintenance manual

• Create a brief and concise building “user’s guide” for the facility’s manager to 

share with building occupants.

3. RESOURCES

• Whole Building Design Guide- Comprehensive Facility Operation & 

Maintenance Manual (http://www.wbdg.org/om/om_manual.php)

• Construction-Operations Building Information Exchange (COBie) (http://www.

wbdg.org/resources/cobie.php?r=om_manual)
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3/C. FACILITY STAFF TRAINING

1. REQUIREMENT

After Construction Review and Before Occupancy, provide operations & 

maintenance training for facilities and maintenance staff on all major building 

systems included in the commissioning requirements. 

DESCRIPTION AND IMPLEMENTATION 

Facility staff and occupant training is the foundation of effective maintenance 

programs and is an essential tool to protect indoor air quality and maintain superior 

energy performance. 

Communication between and among staff, faculty and students to advance 

sustainability in areas such a energy, procurement and water is key to succeed in 

achieving the sustainability goals. Therefore, representatives of UHM Operation & 

Maintenance Staff should attend all Strategic Performance Meetings during the design 

and construction process, in addition to the one held once the building is occupied.
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1. REQUIREMENTS

a. Building Performance Reports

On a monthly basis during the first year of occupancy, and quarterly after that, 

create a building performance report with the facility’s energy and water peak 

demand, total energy and water consumption and the total energy end use for 

HVAC, lighting and plug loads and compare it with the data for the previous 

month and the same month from the previous year. Include outdoor conditions 

from weather stations on campus.

b. Performance Assessments

A set of initial performance assessments must be completed quarterly during the 

first year of occupancy. Further performance assessments must be completed 

once a year. 

c. Alarm For Consumption And Peak Rise

Program the facility’s energy management system to send and alert whenever 

the energy consumption and peak demand rise above the anticipated amount by 

more than 5%. The anticipated consumption and peak should be determined by 

analyzing historical facility performance and weather and operating conditions 

and should be set on daily.

DESCRIPTION AND IMPLEMENTATION 

The intent of this requirement is to use the existing monitoring equipment to improve 

building operations, energy, and resource efficiency by tracking building performance 

over time. Similar to the LEED dynamic plaques, displaying performance data in a 

visible location or an online dashboard can affect occupants’ behavior and thus allow 

for continued commissioning. Furthermore, data should be accessible to the building 

managers and University stakeholders to be included in future contracts and provide 

local knowledge about successful technologies and sustainable strategies. The 

contracts should identify responsible parties if post-occupancy energy performance 

does not fulfill the expectations.

3/D. PERFORMANCE DIAGNOSTICS AND  
   MAINTENANCE



Page 16 of  36

UHM- BDPS                         VOL. 3/ POST-OCCUPANCY

As described in 2/A.1 Integrated Design, after the building is fully operational, a 

Performance Review will be conducted to assess the building’s adherence to the 

performance goals. This is when the building’s performance is assessed and 

compliance with the contract’s goals is evaluated and decision on the payment of the 

retainer is made. This information will be especially useful when further construction 

of the same type is contemplated by UHM. Mistakes can be prevented and successes 

repeated. The following describes the information that needs to be included in the 

Performance Review in preparation for the last Strategic Performance Meeting.

a. Building Performance Reports

Building Performance Reports will compile and summarize the monitored data 

from the energy and water measuring devices installed in the building and describe 

any unexpected findings. They will provide ongoing verification of the benchmark-

based targets required by State and University policies. This key portion of the 

standard will help identify increases in energy above what is expected and adjust 

expectations for future UHM projects. Similarly, consistent water use data informs 

management staff of typical use patterns and alerts them to any leaks or problems 

that may have arisen in the project. Monitoring systems must be equipped to alert 

operators to problems in real time.

Building Performance Reports should include the following:

1. Quantification of facility’s energy and water peak demand. Including total 

energy and water consumption, renewable energy generated and the total 

energy end use for HVAC, lighting and plug loads. 

2. Comparison with the data for the previous month and the same month from 

the previous year. 

3. In order to understand energy end use and its behavior in a more detailed 

way, include graphs (by end use and for the whole building) of:

• Hourly load profile for each day and average (separate weekday and 

weekends);

• Monthly average daily load profile;

• Monthly and annual use; and

• Monthly and annual peak demand.

4. Outdoor conditions from weather stations on campus (dry bulb temperature, 

relative humidity, wind speed and direction and solar radiation).

3/D. Performance Diagnostics and Maintenance (continued)
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3/D. Performance Diagnostics and Maintenance (continued)

b. Performance Assessments

These Standards give equal importance to the installation of measurement 

equipment on various energy and water end uses, and to the collection and 

evaluation of the resulting data and use trends by building management on a 

regular basis once the building is occupied.  As described in “2/B.4.9. Energy 

Measurement“, performance will be continuously monitored for the key energy 

and water use variables as buildings are retrofitted or construction is complete. 

This requirement applies to both Group 1 projects (whole buildings) and Group 

2 (partial renovations). However, for this on-going monitoring to be useful and 

help achieve the required sustainability goals in a long term basis, it is also 

important to designate a specific person or team within the facility staff (or from 

an independent, third-party entity) for the data to be regularly reviewed and used 

to diagnose potential issue as they arise and fix them efficiently in a timely fashion. 

Performance assessments will evaluate the information from the building 

performance reports and an additional set of variables that describe indoor 

environmental quality conditions. These might include daylight/lighting levels, 

acoustics/ ambient noise and thermal comfort ( by measuring air and surface 

temperature and air speed). 

In addition to taking physical measurements, additional quantitative data 

should be included in the performance assessments and presented during the 

performance review from space usage observations by UHM staff. These include 

occupant density, utilization differences from “as designed” and a review of 

control functionality. This information is critical when evaluating the energy use 

reduction achievement. A report on maintenance issues and lessons learned from 

the sustainable strategies included in the project should also be provided by the 

Facility Managers and maintenance staff. 

Additional optional evaluations include occupant surveys. (Refer to the UHM-

BDPS- Appendix for examples of occupant surveys in retro-commissioning 

such as the occupant IEQ survey developed by the CBE). The goal would be for 

the occupants to report how the interior conditions are compared to the design 

teams’ expectations. They will provide feedback on the qualitative aspects (non-

measurable) of sustainable high performance buildings from the occupant’s 
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3/D. Performance Diagnostics and Maintenance (continued)

perspective by obtaining real feedback on design and performance. UHM (and 

the design and construction team) will also then have the opportunity of learning 

from previous experiences comparing the end result with initial Owner Project 

Requirements (OPR) or the design and performance requirements in these 

Standards. Post Occupancy Evaluation is becoming mandatory on many public 

projects in other countries. The BREEAM (Building Research Establishment 

Environmental Assessment Method)  standard for example, popular in the United 

Kingdom and several other European countries, includes a mandatory assessment 

after construction of public buildings.

Examples of corrective action implemented after reviewing the results of an 

occupant survey include adjustments to thermal controls, temperature set-points, 

schedules, operating modes and diffuser airflow adjustments. 

Performance Assessments should include the following::

1. Energy use

• Executive Summary describing how actual performance differs or 

matches the project’s expectations regarding the energy performance 

requirements in these Standards.

• Initial measurement or description of required benchmark-based targets

• Assessment of energy use since last review: Describe average energy use 

intensity, total energy use and variations or patterns (daily and weekly) 

exhibited by the building and its operation regarding major energy end 

uses: HVAC energy, lighting energy, and other (receptacle) energy. 

• Discussion on Building energy use patterns revealed using load profiles, 

describe these patterns in terms of base load and variable load. Base load 

represents electrical loads that do not vary by time of day or day of week. 

Variable load represents loads that increase to respond to occupancy or 

daily use patterns.

• Comparison of the electric load profile for HVAC equipment to the thermal 

comfort or weather data.

• Comparison of the electric lighting load profile to the lighting level 

measurements and the occupancy patterns predicted during the design 

phase.

• Any relevant documentation for energy efficiency evaluation: alarms for 

consumption and peak rise, unexpected occupancy or schedule events.
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3/D. Performance Diagnostics and Maintenance (continued)

• Comparison of renewable energy produced to the available solar radiation 

to confirm effectiveness of installed PV array (if applicable).

2. Water use 

• Executive Summary describing how actual performance differs or 

matches the project’s expectations regarding the energy performance 

requirements in these Standards. 

• Initial target 

• Assessment of water use since last review: describe average daily water 

use, total water use and variations or patterns (daily and weekly) exhibited 

by the building and its operation regarding water use.

• Any relevant documentation for water use evaluation: unusual weather 

events or leaks.

3. Indoor Environmental Quality

• Executive Summary describing how actual performance differs or matches 

the project’s expectations regarding the IEQ performance requirements in 

these Standards. 

• Monitored or spot measurements for the following (focus on key spaces 

to cover differences in program, orientation and perimeter vs core 

conditions):

- Thermal Comfort Components: Air temperature, air speed and 

relative humidity (components of thermal comfort). 

- Light levels (illuminance) during both daytime and nightime and 

luminance levels if building occupants have expressed concerns at a 

specific time of the day or in a certain space. 

- Acoustics/ ambient noise (optional)

4. Space Usage Observations

• Occupancy: density, utilization differences from as designed

5. Maintenance plan

• Describe any maintenance issues or relevant observations during both 

normal building operation or unusual events. 

• Review shading device performance, maintenance and operation

• Review of control functionality (lighting and HVAC as a minimum) 

• Define methods for improving operations and maintenance.

• Lessons learned from the sustainable strategies included in the project.
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3/D. Performance Diagnostics and Maintenance (continued)

3. TOOLS

a. How to measure the amount of light falling on a surface?

An illuminance meter (or photometer) measures the amount of light at a location.  

Units are in Lux (SI).  By blacking out the white globe while turning the device on, 

it automatically calibrates the 0 light level.   Position the device on or next to a 

surface and take a measurement.  The device “sees” a half-hemisphere, so make 

sure that there are no unusual obstructions in the way of the light (including your 

body).  Illuminance values are commonly given as a range of minimum light levels 

suitable for a particular activity (i.e. walking, reading, cooking).  For instance, IES 

recommends horizontal illuminance values of 200-500 lux for visual tasks of high 

contrast or large size.  

b. How to measure surface brightness?

A luminance meter measures the surface brightness at a certain point.  Units 

are in candelas / m2 (SI) also call nits.  Turn the device on, sight through the 

viewfinder and point the trigger to get a luminance value.  Surface brightness is 

most useful when comparing the ratio of brightness between adjacent regions of 

the visual field.  For instance, a computer display emits about 150 cd/m2 whereas 

the blue sky emits about 3000 cd/m2.  This results in a 20:1 brighness ratio that 

can be uncomfortable when the eye has to adjust quickly between them.

Luminance meters are relatively expensive, but there is a lower cost method 

of measuring surface brightness once a camera has been calibrated once with 

a luminance meter.  A digital camera with manual settings override and a Mac 

computer are necessary.  Photosphere (www.anyhere.com) is freeware for the 

Mac OS that processes High Dynamic Range (HDR) photographs and allows you 

to retrieve surface brightness for any pixel on the image.  The steps involved in 

calibrating a camera and producing an HDR image can be found at: 

http://web.mit.edu/SustainableDesignLab/projects/TeachingResources/HDR_II_

Photosphere.pdf
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3/D. Performance Diagnostics and Maintenance (continued)

c. How to measure thermal comfort?

There are four environmental variables that contribute to human comfort.  Each 

one can be measured with the following tools:

• Air Temperature:: Thermometer

• Humidity:: Hygrometer

• Radiant Temperature:: Infrared Thermometer

• Air Speed:: Anemometer

The thermometer and hygrometer require no specialized knowledge to use.  

Depending on the sensitivity of the meter, reaction time can vary.  

To use an infrared (IR) thermometer, users should point the device at the surface 

to be measured and pull the trigger until a temperature registers.  Some IR 

thermometers allow to select the emissivity of the surface and others default to 

=0.95, which is a common value for materials.  Mean radiant temperature is a 

complex calculation, but taking an average of the walls, ceiling, and floor is a 

useful approximation.  Be sure to bias the calculation towards the surfaces that 

are closer to you. 

Air speed is measured with an anemometer and the units are meters per second 

or kilometers per hour.  Wind vane  type meters have lower sensitivity than do hot 

wire type meters.  To get an accurate reading place the device perpendicular to 

the flow of air.  Most air sources are variable, particularly at lower velocities, so 

take multiple readings over a period of several seconds until you find a consensus 

air speed.

d. What do my measurements mean for comfort?

Typical comfort criteria used by mechanical engineers specifies that fully mixed air 

should be between 18°C and 22°C, and between 40% and 60% relative humidity.  

These criteria assume that the room’s mean radiant temperature is the same as 

the air temperature and that there is no discernable air movement.

More sophisticated comfort criteria specify an operative temperature.  Operative 

temperature is a weighted average between the mean radiant temperature (MRT) 

and the air temperature.  In low mass buildings the MRT will be equal to the air 
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3/D. Performance Diagnostics and Maintenance (continued)

temperature.  In high mass buildings substantial differences can be observed. The 

ASHRAE-55 adaptive comfort standard gives a range of operative temperatures 

between 19°C and 28°C for conditioned buildings.  Adaptive comfort standards 

for unconditioned buildings give a larger range between 17°C and 32°C that 

depends on occupants’ habituation to the local climate.

4. OTHER CONSIDERATIONS

Perhaps the most important consideration when trying to determine the extent of a 

performance assessment is the question of how much effort it will require. The range 

of person-hours required to complete this performance review will vary drastically 

from project to project.

Building Performance Reports might take 8 to 20 hours to aggregate performance 

data. A significant amount of time can also be dedicated to establishing a process 

that can be replicated on future projects. The bulk of the effort will be focused on the 

first few projects where UHM will establish the process and a set of internal standards. 

As addressed in the scope section, one of the reasons for these large variances is that 

the scope of work can also vary greatly.

A reasonably effective Performance Assessment Report could be completed in under 

40 hours, including report preparation. Training will be required to familiarize staff with 

tools and methodologies to conduct performance assessments, analyze the results in 

the building performance reports, and provide actionable solutions. This work could 

also be requested as part of the RFP for design and construction of UHM projects and 

have facility managers and staff focus only on the energy and water data collection 

included in the building performance reports.
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3/D. Performance Diagnostics and Maintenance (continued)

6. DELIVERABLES AFTER PERFORMANCE REVIEW (One Year Post Occupancy)

Commissioning Agent to submit :

- On-going Commissioning Plan and update Operation and Maintenance Manual.

- Updates to the systems manual with any modifications or new settings, and  

reasons for any modifications from the original design. for lighting, HVAC, Peak 

Load Control, Renewable Energy,  Energy Measurement and Management 

Systems.

UHM to update and issue annual revisions of the facility’s operating and 

maintenance plan and current facilities requirements as needed to reflect actual 

conditions affecting the folllowing building performance items:

• Shading

• Lighting quantity and quality

• Indoor Air Quality

• Thermal Comfort
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[BLANK]
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3/E. PUBLIC RELATIONS:  SHARING 
SUCCESS

1. REQUIREMENTS

In Group 1 Projects, design teams should provide a description of the high 

performance or sustainable features implemented in the building by filling out the 

UHM’s case study template provided in this Standard after Strategic Performance 

Meeting #3.

 

DESCRIPTION AND IMPLEMENTATION 

The intent of this requirement is to increase the UHM community knowledge about 

the basics of high performance design using lessons learned from previous projects.

Implementation of the campus sustainability goals will require connecting this larger 

vision of sustainability to daily actions, in ways that ensure a better final result or 

outcome. Facility-driven sustainability goals will have limited success if they are not 

incorporated into the occupants community. 

2. DELIVERABLES

Submit the Project Profile using UHM’s case study template, describing the high 

performance features that are part of the building’s design. 

In addition, submit (All images should be saved to at least 300 dpi).

• Site Plan: Show context and include North arrow. JPEG format.

• Floor Plans: maximum two. JPEG format.

• Annotated diagram or section to describe the sustainable features. 

• Additional Diagrams: Optional; maximum two. JPEG format.

• Up to 8 images of the completed project. At a minimum, provide one image 

describing: an envelope detail, shading strategy, daylighting strategy, electric 

lighting strategy, thermal comfort strategy and building conditioning strategy 

(adjust file names accordingly).
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[BLANK]

3/E. Public Relations: Sharing Success (continued)
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3/E. Public Relations: Sharing Success (continued)

UHM- PROJECT NAME

150-word Summary to outline the program, design  and 

performance objectives and how the project addressed 

these objectives.

ARCHITECT 

---

CONSULTANTS

---

CONTRACTOR

---

LOCATION

University of Hawaii, Manoa 

CURRENT STATUS

-----

CERTIFICATION LEVEL

(LEED BD+C:

Photo of Building Exterior/ Interior
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1. GENERAL INFORMATION 
a. Project Information

Environmental/ Sustainable Goals 

Program

Site Context

Floor Area in Square Feet

# Of Stories

b. Occupancy

Typical Number Of Permanent Occupants

Building Hours Of Operation

Other Details About Occupancy

c. Publications, Ratings & Awards

3/D. UHM- Case Study Template (continued)

Photo of Building Exterior/ Interior
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2. BUILDING DETAILS

a. Architectural Narrative (500 words max)

Describe sustainable features, space planning and material use and selection for 

resource efficiency.

3/D. UHM- Case Study Template (continued)
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b. Envelope

Describe window, shading and opaque surface 

design, specification and performance.

Photo of Envelope Detail
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c. Indoor Environmental Quality

Describe, at a minimum, fulfillment of lighting quality 

and quantity and thermal comfort requirements.

Photo Describing Interior Lighting 
Conditions

Photo Describing Interior Thermal 
Conditions
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3/D. UHM- Case Study Template (continued)

d. Energy

Describe, at a minimum:

- Energy Use Reduction Target and approach

- HVAC Selection

- Electric Lighting Energy and Design

- Renewable Energy Production

LATEST MONITORED DATA

BENCHMARK- BASED TARGET

UHM BENCHMARK

TYPICAL 35.8
MINIMUM 20.3 by size by age by use

IMPROVED 12.5 12.2 11.9 8.2
CODE 12.1 Strategic Energy Plan 2011 data
IDEAL 11.5

EUI (kWh/sqft/yr) EUI (kWh/sqft/yr)

class/office

21.8

34.6

CBECS 
2003

UHM Benchmarking Study 2004

xx kWh/sqft/yr

xx kWh/sqft/yr
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3/D. UHM- Case Study Template (continued)

e. Water

Describe Water Use Reduction approach.

LATEST MONITORED DATA

BENCHMARK- BASED TARGET

UHM BENCHMARK

xx gal/sqft/yr

xx gal/sqft/yr
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3. PROCESS

a. Design Process (250 words max)

b. Design tools, including performance modeling.

c. Lessons Learned

Discuss goals that were met and goals that were not achieved, and the reasons for 

these outcomes. Were there discrepancies between the predicted energy performance 

and actual (monitored) performance that required changes to the project?

3/D. UHM- Case Study Template (continued)
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4. OTHER

Project Cost, Estimated Payback of Energy Measures to reach Net Zero, etc...

3/D. UHM- Case Study Template (continued)
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