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Executive Summary 
Oklahoma University Children’s Medical Office Building is a 12-story above 

grade structure that is part of the Oklahoma University Health Services Division.  
The building under analysis is located in downtown Oklahoma City, Oklahoma and is 
situated on the university hospital grounds.  The building is primarily comprised of 
office spaces and patient care services similar to a general medical office building.  
The medical services provided here are only diagnostic doctor care and outpatient 
care related to routine check-ups.  It is important to note that the construction for 
the building is based on a tenant fit-out plan and not all of the floors are currently 
occupied. 

The purpose of this report is to examine the building through an energy 
model.  The analysis of the building was completed with the use of TRACE 700 
software, created and provided by Trane.  TRACE is accepted software used widely 
throughout the building engineering industry.  The software is integrated with 
ASHRAE Standard 90.1, the energy standard for buildings, which makes design 
decisions within the software, credible and applicable.  For this study an energy 
model was created in TRACE based upon the design criteria from the construction 
documents and as a result loads, energy consumption, and economic impact results 
were able to be computed. 

Building Overview 
 The OU Children’s MOB is a 337,000 square foot newly constructed building 
on the OU hospital grounds.  The cost of the project is approximately $60 million, 
and was set for completion in the spring of 2009.  The architecture of the building 
incorporates a standard, brick veneer façade separated visually by large spans of 
aluminum panels and glass curtain walls to give it a modern appearance.  The 
interior floors are repetitive and feature exterior and interior offices, which are 
divided by a continuous corridor.  Offices and spaces are designated by their 
corresponding medical use. 

Mechanical Systems Overview 
The general mechanical layout for the building makes use of an air-handling 

unit on each of the 11 above-grade floors and 1 basement floor.  Each air-handling 
unit is capable of providing approximately 28 tons of cooling.  From the air-handling 
unit, air is distributed to approximately 40 terminal boxes per floor.  All terminal 
boxes present within the building are intended for variable air volume (VAV).  The 
medical office building uses the plenum space above the rooms for air return and 
circulation by way of the terminal units and transfer ducts.  Additionally, each floor 
is served by the two mechanical rooms; that which houses the floor’s air-handling 
unit and another at the opposite side of the building were approximately 50% of the 
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distributed air is discharged from the building.  All exhaust air travels up to the roof 
to be relieved. 

Chilled and heating water is distributed through the building after transfer in 
the main mechanical room, which is served by a central steam heating plant and a 
chiller plant both located offsite, but on the hospital campus.  Currently, nine of the 
twelve floors are set to be occupied, leaving three floors with AHUs not yet in 
operation.  Furthermore, egress spaces on the unoccupied floors, parking deck, and 
stairwells are served by fan coil units. 

Load Calculation 
 The loads presented and energy consumed by Oklahoma University 
Children’s MOB was obtained through Trane’s load calculation and energy 
simulation software, TRACE 700.  The software makes calculations based on the 
user input and guideline criteria established by the American Society of Heating, 
Refrigeration, and Air Condition Engineers (ASHRAE). 

Design Conditions 
  Based upon the weather data and the design documents a general 
thermostat setting is used, shown in Table 1.  This was created as the default for all 
of the spaces in the building; however, thermostat settings could be changed on a 
room by room basis if a specific space has required so.  For the purposes of this 
analysis all of the spaces use the thermostat design settings in the following table. 

Table 1.  Thermostat Setting 

 

Model Design 
 The medical office building is a tenant fit-out construction project and thus 
requires the use of 12 air handling units (AHU).  A single air handling unit is used to 
serve each of floors; one basement floor below the parking garage and 11 floors 
above the parking deck.  Therefore as a building floor is leased out, the air handling 
unit that serves the floor becomes operable.  Currently only three and half floors 
have not become occupied. 
 The model for the building defines zones room by room.  Since there are a 
wide variety of rooms, each room was inputted into the software individually as 
opposed to using block loading.  For example, an interior block along the east face of 
the building envelope may contain everything from an exam room to library to 
laboratory, thus the need to evaluate each room individually. 

75
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81

64Heating Drift Point, oF

Thermostat Design Settings

Cooling Dry Bulb, oF

Heating Dry Bulb, oF

Relative Humidity, %RH

Cooling Drift Point, oF
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Load Assumptions 
 The loads for the building were based upon the supposed occupancy due to 
the space types established in the construction documents.  Rooms were selected 
based upon a sufficient amount of space templates created from the design 
documents, which will be described in more detail later.  For rooms where sufficient 
information could not be gathered from the construction documents, comparable 
room properties provided by the software (set forth by ASHRAE) were used.  The 
general space characteristics used follow. 

Occupancy Assumptions 
 Occupancy numbers and densities are given for the sixteen general room 
templates in Table 2.  The number and density for each room has been acquired 
from the interior architectural drawings provide by Miles Associates and from 
general densities provided by TRACE from ASHRAE literature.  Upon creating the 
individual rooms if a single room varied from a given template then the occupancy 
was independently input.  There are a total of 738 rooms in the building created 
from the templates displayed below. 

Table 2.  Common Room Occupancy 

 

Lighting and Equipment Electrical Load Assumptions 
 The lighting equipment described in the MEP design documents was used for 
each of the room templates.  Generally, the lighting equipment used on each floor for 
each space was the same and was approximately two watts per square foot.  
Additionally for rooms where lighting would typically be off for the majority of the 
day a lower wattage per square foot was used for the individual room, such as 
janitor closets.   

The building in examination is a medical building, which means that the 
equipment load is generally more than a basic commercial office building.  This 

No. of 

People

Square Feet 

per Person

Office 1 -

Conference - 20

Patient Room 2 -

Basic Storage 0 0

Special Storage 0 0

Equipment Room 2 -

Laboratory - 33.3

Work - 143

Break Room 3 -

Copy/Printing 0 0

Reception - 16.7

Waiting 3 -

Corridor 0 0

Toilet 0 0

Changing/Locker Room 0 0

Library - 50

Space Templates

Occupancy
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plays a significant factor in the load analysis.  The majority of the spaces in the 
building are patient, procedure, and exam rooms which are typically considered to 
have sufficient densities of mechanical equipment which use electrical power.  
Laboratories and other special equipment rooms such as X-Ray rooms are also 
present within the medical office building.  General lighting and miscellaneous 
equipment power densities for the room templates are given in Table 3, below. 

Table 3.  Space Lighting and Equipment Loads 

 

Construction 
 The basic construction elements for the building were acquired from the 
construction documents and entered into the room templates as they applied to 
each one.  Then as each specific room was created, the building envelope materials 
were applied at the correct angle from North.  Much of the office and exam rooms 
are located at the exterior walls facing north and east.  Each of the spaces contained 
at least one window that was correctly applied to the exterior wall.  On the west face 
of the building, corridors and waiting areas are situated and contain a continuous 
glass curtain wall along the entire face. 
 The typical construction assemblies are laid out in the table below.  The 
elements used in the design were as closely matched to those provided by TRACE. 

Lighting Loads Misc. Equip. Loads

Watts per Square 

Foot

Watts per Square 

Foot

Office 2 1

Conference 2 1

Patient Room 2 2

Basic Storage 1 0

Special Storage 2 2

Equipment Room 2 2

Laboratory 2 1

Work 2 1

Break Room 2 2

Copy/Printing 2 2

Reception 2 1

Waiting 2 0

Corridor 2 0

Toilet 2 0

Changing/Locker Room 2 0

Library 2 2

Space Templates
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Table 4.  Typical Construction Assemblies 

 

Schedules 
Occupancy schedules for people, lights, and miscellaneous loads were 

utilized during normal work hours because Oklahoma University Children’s Medical 
Office Building is mostly an office building.  Loads during the day are much higher 
than at night with off peak hours of 11:00pm to 7:00am used during the weekday. 

Calculated Load vs. Design Load Analysis 
 The calculated loads using Trane’s software proved to be much higher than 
what was previously designed for, as can be seen in Table 5.  This can be due several 
factors that have been accounted for and others which have not.  First and foremost, 
bathrooms, corridors, and waiting areas were all accounted for in the TRACE model.  
Typically these rooms would not be set to receive a significant amount of design 
airflow.  However, between the exterior spaces and the interior space there is ample 
corridor and waiting space which makes up a sufficient amount of the total floor 
area.  The architectural drawings used to create the model are poor in regards to 
distinguishing between corridors and waiting area.  In the model, the waiting areas 
were design to have an occupant density.  Additionally, majority of the floors have 
areas designated for future construction or what is denoted as available or open 
office space.  These spaces were applied as offices in the model. 

Glass Type
U-Factor, 

BTU/hr-ft2-oF

Shading 

Coefficient

Window Single Clear 1/4" 0.950 0.95

Door Standard Door 0.200 0.00

Construction Type
U-Factor, 

BTU/hr-ft2-oF

Slab
4" Light Weight 

Concrete
0.213

Roof
8" Heavy Weight 

Concrete, 4" Insulation
0.065

Wall Matal, 2" Insulation 0.130

Partition
3/4" Gypsum Wall 

Board Framed
0.388
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Table 5. Airflow Comparison 

 

Energy Calculation and Operating Cost 
 A full year energy study was also conducted on the Oklahoma University 
Medical office building.  Trane TRACE 700 was once more utilized with the 
previously mentioned model, designed with thorough examination of the 
construction documents, to provide simulated energy usage data and utility costs. 
 The medical office building is on the campus of the OU Hospital system and 
therefore makes use of a shared heating plant and chiller plant for the building’s 
mechanical purposes.  Not much is known about the operation of the off-site plants 
that supply the building and construction documents for the plants could not be 
obtained. 

This model uses what has been established in TRACE as the default for 
heating and cooling plants.  Additionally, the utility data used for the building was 
the default electric and gas power rates supplied by the software. 
 

Energy Consumption 
It has been noted that the calculated loads for the building were off from the 

design loads by almost double for some floors, so it is important to realize that the 
energy simulation provides merely a rough estimate for the building.  In the figure 
located below, the monthly estimated energy consumption for each utility being 
used by the building is laid out.  It can be said that the peaks between the gas and 
electricity usage are inverse.  The directly relates to the heating and cooling of the 
building.  Then, in the second figure it is found that the heating and cooling required 
for the building consume the most energy. 

Unit
Design Airflow 

(CFM)

Calculated Airflow 

(CFM)
Error (%)

AHU-0 15000 13008 15.3

AHU-3 25000 44879 44.3

AHU-4 25000 45858 45.5

AHU-5 25000 44715 44.1

AHU-6 25000 45789 45.4

AHU-7 25000 45507 45.1

AHU-8 25000 46078 45.7

AHU-9 25000 42239 40.8

AHU-10 25000 39969 37.5

Design vs. Calculated Airflow
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Figure 1.  Monthly Calculated Energy Consumption 

 

Figure 2.  Energy Consumption Breakdown 

Energy Comparison 
Energy consumption data and utility bills for the Children’s Medical Office 

Building were not provided to be studied.  Thus, there is no way of knowing just 
how comparable the energy simulation data is to the actual.  However, it is 
significant to note that all designed HVAC equipment has not been included in the 
created TRACE model.  Spaces on the ground floor where the parking deck is located 
contain fan coil units as well as other spaces such as stairwells.  This equipment was 
not modeled, yet should not be neglected because of the pan power draw. 

27% 

21% 

6% 

30% 

16% Heating

Cooling

Auxiliary

Lighting

Receptacle
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Cost Analysis 
Based on the calculated mechanical loads for the building and the energy 

consumed to meet these loads, simulated operating costs were determined using the 
default utility rates from Trace.  The building utility expenses on a per month basis 
can be seen in the table below.  Again, the building uses both electricity and natural 
gas. 
 

 

Figure 3.  Monthly Utility Costs 

Emissions 
Through the energy consumption and building operation simulation it has 

been determined that the Oklahoma University Hospital is generating nearly 8.5 
million pounds of CO2 per year.  This is monumental compared to the SO2 and NOx 

emissions generated by the building, which can be found in the following table. 

Table 6.  Emissions 

 
 

Summary 
 The software, Trane TRACE 700, used for this report is generally a pretty 
accurate tool for modeling building loads, energy consumption, and operating costs 
when the model created is as closely designed to the actual building as possible.  
However, in this study many assumptions had to be made due to the lack of 
information that could be gathered from the construction documents at hand.  

GM/year lbm/year

CO2 - 8416137.0

SO2 21063 46.4

NOx 12632 27.8

Environmental Impact Analysis
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Therefore, the results acquired through the building simulation are only a rough 
estimate.  It is still useful, however, to see how the building operates based on the 
weather date, location, and general building systems of the design. 
 Going forward, it would be helpful to go back and tweak the model to see 
how closely I can match my calculated loads to those provided to me in order to 
better study the building.  It would also be useful to converse with the entities 
providing me the building and see how I have strayed in my model.  Furthermore, I 
can use the results to make design proposals for the future to achieve better 
building efficiency and reduce costs.  

Project Team 
 

 Owner: Oklahoma University Hospital Trust 
 Construction Manager: Flintco, Inc. 
 Design Architect: Hellmuth, Obata, Kassabaum [HOK] 
 Project Architect: Miles Associates 
 Structural Engineer: Zahl-Ford, Inc. 
 MEP Engineer: ZRDH, P.C. 
 Civil Engineer: Smith-Roberts Baldischwiler, Inc. 
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