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(1.0) Executive Summary 

This report describes the building and plant energy analysis performed on the New Braunfels Regional 
Rehabilitation Hospital (NBRRH) using Trane Trace 700 software. Included in this report are a summary 
of the design load estimation, an analysis of these results, and an energy and operating cost study. In order 
to run a complete load calculation and energy model, factors such as weather data and building 
construction had to be considered, and a number of assumptions about the building and occupant and 
process loads had to be made. 

The results of the load estimation were analyzed in two different ways: by a broader, system-level 
approach and by a detailed, zone-level approach. Both analyses yielded peak heating and cooling load 
results that were much lower than expected values based on ASHRAE Fundamentals values and the 
actual designed capacity of existing systems.  

The facility as a whole is modeled to use about 108 tons of cooling, while the design documents prescribe 
systems with a capacity of about 169 tons of cooling. The heating load of the Trace model came out to be 
about 550 MBh and was similarly lower than the designed systems, which prescribe 1,320 MBh of 
heating. A likely cause of these discrepancies is the assumption of the miscellaneous loads in circulation 
and therapy areas, as discussed in this report. 

Using the loads calculated by the Trace model, an energy and economic analysis was also performed on 
the NBRRH. Though the model may be underestimating the energy used in the actual facility, this 
analysis is still useful because it gives a clear picture of which areas of the building are comparatively 
using the most energy and where improvements could be made. 

The cooling system was determined to be the largest energy consumer in the building, which is expected 
for a facility in the American southwest. The monthly energy and operating cost profiles included in this 
report are good indications of the distribution of energy use throughout the year and could be used to 
make energy- and cost-saving decisions to improve the facility.  

Also included in this report is a summary of harmful emissions as a result of the energy use discussed. 
Carbon dioxide, equivalent carbon dioxide, and solid waste were determined to be the pollutants emitted 
in the largest quantity, though several other harmful pollutants occur as a result of the mechanical heating 
and cooling processes. 
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(2.0) Building Overview 

Facility Description 
 
The New Braunfels Regional Rehabilitation Hospital is a 40-bed, acute-care hospital and physical 
rehabilitation clinic located about 30 miles northeast of San Antonio, Texas. Managed by Ernest Health, 
Inc., the nearly 50,000 square foot facility is located on a several hundred thousand square foot site that 
was previously a country club. Ernest Health operates 14 similar acute-care hospitals in various regions of 
the United States. 

All of the patient rooms and hospital-specific functions are located in the northern wing of the building, 
which is arranged in a cross design. The south-facing sections of the building house public functions with 
a large amount of glazing. These include administrative offices, the entrance lobby and reception area, 
and the physical therapy and exercise room. Other functions included in the southern wing of the facility 
are the hospital’s kitchen and patient dining areas, exam and therapy rooms, service rooms, and additional 
office space. 

Mechanical System Overview 
 
Three packaged rooftop units supply most of the facility with conditioned air. Each of these units is air-
cooled and utilizes gas-fired heating. One 26,000 CFM unit serves the entire north patient wing of the 
building with air for ventilation and space conditioning. The other two units, totaling 29,500 CFM, serve 
the therapy, administrative, and kitchen/dining functions of the facility.  

All zones are supplied by VAV terminal units and utilize a fully-ducted return system. Two gas-fired 
boilers provide heating hot water to reheat coils located in the VAV boxes at zone level. For the purpose 
of this load estimation and energy model, these boilers are not included and reheat occurs at the system 
level. This makes for a more manageable model and still provides an accurate estimation of the heating 
load and combustion gas consumed by the facility. 
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(3.0) Design Load Estimation Procedure 

The heating and cooling loads for the New Braunfels Regional Rehabilitation Hospital were estimated 
using Trane Trace 700 software. The building itself and mechanical systems were modeled using 
mechanical and architectural design drawings and documents along with a number of assumptions and 
data, outlined in this report. Because of the manageable size of the facility, a room-by-room method was 
used to estimate the loads on the building. 

 (3.1) Load Calculation Assumptions 

To perform the load estimation, several general assumptions were made that both accurately simulate 
design conditions and make the estimation easier to accomplish. It was assumed that the facility is 
fully operational at all times of the day throughout the entire year. This assumption is valid because of 
the critical functions occurring in the spaces and makes a difference in load profiles because spaces 
will need to be heated, cooled, and ventilated around the clock. Additionally, there were 
simplifications made to some design load data in order to make the modeling process time-efficient. 

 (3.2) Weather Data 

Typical weather data for San Antonio, TX was obtained from the 2009 ASHRAE Handbook of 
Fundamentals. The measurements for this data were taken at the San Antonio International Airport, 
approximately 32 miles from the facility, so the data was assumed to be an accurate representation of 
the weather conditions that the site will see. A summary of the design conditions is shown in Table 1 
below, while the entire ASHRAE Weather Data Sheet is provided in Appendix B. The listed design 
cooling and heating conditions are 0.4% and 99.6% values, respectively.  

Table 1: ASHRAE Weather Data 

 

(3.3) Building Envelope 

Building U-Factors were obtained from the basis of design performed by JBA Consulting Engineers 
and confirmed by the architect’s model in Autodesk’s Revit Architecture program. These values are 
shown in Table 2 on the next page. All exterior walls in the facility have a structure of 6” metal studs 
with insulation and have a gypsum wall board interior face. Two exterior facades exist in the facility, so 
for the purpose of this analysis an average U-Factor was used for all exterior faces. All exterior glazing, 
including components of the southeast curtain wall system, was assumed to have the same U-Factor and 
shading coefficient. 

 

 

 

Design 
Condition

Outdoor DB Outdoor WB DB Range Indoor Design DB

Cooling 98.5 ºF 73.5 ºF 20.1 ºF 75 ºF
Heating 27.4 ºF - - 72 ºF
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Table 2: Building Envelope U-Factors 

 

 (3.4) Design Loads 

Design loads used in this load estimation are shown below in Table 3 and discussed in the following 
two sections. 

Table 3: Design Load Summary 

 

    (3.4.1) Design Occupancy and Ventilation 

The design occupancy for spaces in the administrative, dining, and physical therapy areas were 
determined using the preset occupancy values in the Trace program based on the use of the space. 
In the hospital-specific spaces of the building, the occupancy density used by the mechanical 

Envelope 
Element

Description
U-Factor 

(BTU/hr-ft2-ᵒF)
Shading 

Coefficient

Floor Slab 4" HW Concrete 0.6587 -
Roof Insulated Metal Deck 0.03569 -
Exterior Walls Steel Frame, 6" Insulation 0.05543 -
Glazing Steel Framed, Double-Pane 0.35 0.95

People Equipment Lighting
SF/Person W/SF W/SF CFM/Person CFM/SF

Breakroom 33.3 0.5 1.2 5 0.06
Classroom 20 0.5 1.4 10 0.12
Conference 20 0.5 1.3 5 0.06
Corridor 0 0.0 1.0 0 0.06
Custodian 0 0.0 0.9 0 0.12
Dining 10 0.0 0.9 7.5 0.18
Electrical 0 20.0 1.5 0 0.06
Files 0 0.0 1.1 0 0.12
Gym/Exercise 50 2.0 0.9 20 0.06
Kitchen 0 1.0 1.2 0 0
Laundry 0 5.0 0.6 7.5 0.06
Lobby 16.7 0.0 1.3 5 0.06
Locker Room 0 0.0 0.6 0 0
Mechanical 0 10.0 1.5 0 0.06
Nurse Station 143 0.5 1.0 5 0.06
Office 143 0.5 1.1 5 0.06
Pool 50 0.0 0.9 20 0.06
Restroom 0 0.0 0.9 0 0
Storage 0 0.0 0.9 0 0.12
Vestibule 0 0.0 1.3 0 0

Equipment Lighting
W/SF W/SF

Bathing 2 2.0 0.9
Body Holding 0 2.0 0.9
Clean Linen Storage 0 0.0 0.9
Medical Storage 0 0.0 1.4
Patient Room 2 2.0 0.7
Patient Toilet 1 0.0 0.9
Pharmacy 3 2.0 1.2
Soiled Linen Storage 0 0.0 0.9
Therapy 2 1.0 1.5

Template Name
Ventilation 

Ventilation 
Air Changes/Hour

Template Name

2
10

# of People

6
10
4
10
6
8

10
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Results of the load estimation for each system are shown in Table 4 below, which also compares these 
results to the as-designed systems. A number of discrepancies exist between the modeled and existing 
systems.  

Table 4: System-Level Load Comparison 

 

The modeled heating load is less than half of the designed heating capacity for all three units. An 
explanation for this could be that, when designed, the heating capacity of the units may have been 
increased due to concerns of occupant safety and comfort.  

Systems RTU-1 and RTU-3 also have significantly higher cooling capacities than what was estimated 
by the Trace load calculation. A likely cause of this difference is that the mechanical engineer may 
have used more conservative assumptions for process or miscellaneous power densities in these areas. 

The modeled system has a relatively high square footage per ton of cooling when compared to 
ASHRAE Fundamentals, which gives a rule of thumb of about 275 SF/Ton for a hospital. The most 
likely cause is again the lack of knowledge of the process loads in the facility. If miscellaneous and 
receptacle loads are increased in the model, systems would have increased cooling loads and the 
square footage per ton of cooling would reduce to a more expected level. 

 (4.2) Zone Analysis 

Following the broad system analysis, the same results were analyzed at a custom-created zone level to 
pinpoint the areas of the building where the model may be under-estimating the heating or cooling 
loads. Zones were created by segregating interior rooms from rooms with exterior walls. Exterior 
zones were then determined by the direction that they faced or the primary functions of a zone. Figure 
2 on the next page shows the breakdown of the zones. 

System Area (SF)
Exterior Wall 

Area (SF)
Glazing 

Area (SF)
Cooling 

Load (tons)
Supply Airflow 

(CFM)
Heating 

Load (MBh)
SF/Ton 

(Cooling)
CFM/SF

RTU-1 22215 13085 1719 41.3 12962 241.3 538 0.583
RTU-2 11378 5460 1977 32.3 8789 172.1 352 0.772
RTU-3 10456 6203 593 34.2 6150 136.3 306 0.588

Totals: 44049 24748 4289 107.8 27901 549.7 409 0.633

RTU-1 22215 13085 1719 76.1 26000 520.0 292 1.170
RTU-2 11378 5460 1977 34.8 12000 400.0 327 1.055
RTU-3 10456 6203 593 57.2 17500 400.0 183 1.674

Totals: 44049 24748 4289 168.1 55500 1320 262 1.260

Modeled

As Designed
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Appendix A: Resources 

• ANSI/ASHRAE (2010). Standard 62.1 - 2004, Ventilation for Acceptable Indoor Air Quality. 
Atlanta, GA: American Society of Heating, Refrigeration and Air Conditioning Engineers, Inc. 

 
• ANSI/ASHRAE (2010). Standard 90.1 - 2004, Energy Standard for Buildings Except Low-Rise 

Residential Buildings. Atlanta, GA: American Society of Heating, Refrigeration and Air 
Conditioning Engineers, Inc. 

 
• ASHRAE (2009). 2005 ASHRAE Handbook - Fundamentals. Atlanta, GA: American Society of 

Heating Refrigeration and Air Conditioning Engineers, Inc. 
 

• ASHRAE (2007). 2007 ASHRAE Handbook - HVAC Applications. Atlanta, GA: American 
Society of Heating Refrigeration and Air Conditioning Engineers, Inc. 

 
• Center Point Energy. Natural Gas and Electricity. 2011. 

http://www.centerpointenergy.com/services/naturalgas/business/naturalgasprices/energycostcomparison. 
 

• National Renewable Energy Laboratory. Source Energy and Emission Factors for Energy Use in 
Buildings. M. Deru and P. Torcellini. 2007. 

 
• New Braunfels Utilies. Current Rates, 2009. http://www.nbutexas.com 
 
• Trane Trace 700 v.6.2.6.5 (2010) Tyler, TX, United States of America.  

 
• United States Energy Information Administration. September, 2008. CBECS. Commercial 

Energy Use & Costs.  
 

• United States Environmental Protection Agency. Air Pollution Control Orientation Course.2010. 
http://www.epa.gov/eogapti1/course422/ap5.html. 
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