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Simulate & Save 
by Brian Soskey, EIT 

“The WNA team was key to the success 
of our recent office space refurbishment 

project... your participation in the punch 
list process resulted in the correction of 
critical items that would have severely 
impacted my business in the future…” 

R. Jack Chapman, President/CEO 
Praxis, Inc. 

As utility and fuel prices rise, engi-
neers, architects, owners, and facility 
managers are focusing on more en-
ergy efficient systems and operating 
practices to reduce building operat-
ing costs. Computerized building per-
formance simulations are a valuable 
tool to analyze the energy consump-
tion of mechanical, electrical, and 
plumbing (MEP) systems in your 
building. 
 

Most building performance simula-
tions are developed using special-
ized computer software due to the 
complexity of the calculations. Typi-
cally, building simulations are based 
on a 20+ year average weather his-
tory, and building specific data, in-
cluding system efficiencies and oper-
ating parameters. 
 

Building information such as the R-
values of the walls, windows, and 
roof, internal equipment loads, heat-
ing and cooling system capacities, 
and the control sequencing of the 
heating, ventilating, and cooling 
(HVAC) systems, is incorporated into 
the simulation. The average weather 
conditions are first used to calculate 
hourly cooling and heating loads 
throughout the year. These loads are 
then used to determine the hourly 
energy consumption rates of the 
HVAC systems. The hourly energy 
consumption rates for the lights, of-

fice equipment, and other miscellane-
ous sources are calculated with diver-
sity factors according to the hourly op-
erating schedules. Finally, the hourly 
energy consumption rates are used to 
calculate the cumulative energy con-
sumption. 

 

Like any tool, energy simulations must 
be applied properly to achieve usable 
results. New designs are easier to 
model because the system parameters 
can be determined beforehand. Simu-
lating existing systems, however, re-
quires detailed information about the 
sizes, capacities, and operational his-
tory of the existing systems. To prop-
erly model an existing building, draw-
ings, site visits, and detailed discus-
sions with the facilities operations per-
sonnel are required.  Meeting with op-

erations personnel is important be-
cause what may seem like minor op-
erational details can have large cumu-
lative effects on energy consumption.  
Accurately simulating an existing build-
ing requires multiple, detailed adjust-
ments to ensure that the model is 
within approximately 10% of the aver-
age utility bills. 
 

After the model is created, different 
parameters can be changed to deter-
mine the reduction in energy consump-
tion for an upgraded chiller, stream-
lined operating sequence, or lighting 
system retrofit. Sources of excess en-
ergy consumption such as aging equip-
ment or poor operational sequences 
are easier to identify with an accurate 
simulation.  The ability of the building 
to comply with LEED or Energy Star 
requirements can also be evaluated.  
Additionally, energy simulations can 
help estimate the operating cost of cur-
rent systems at future utility rates 
through the use of escalation estimat-
ing factors. Payback analyses can be 
performed to see if an upgrade will be 
cost effective. 
 

Building performance simulations are a 
powerful tool that can aid in both the 
design and operation of a building.  
Please contact Williams Notaro & 
Associates for more information on 
how building energy simulations can 
benefit you. 



Enter To Win $100 Shell Gas Card 

Our Winter 2009 blooper showed improper support of large 
exterior ductwork. Proper support is critical to the safety of 
maintenance personnel and to the operation of the system 
and equipment as improper support can overstress the duct-
work joints, flanges, and connections causing leaks in the 
system. This can result in loss of system capacity, an in-
crease in energy costs, and temperature control problems in 
the building. Once again, this blooper reaffirms the impor-
tance of Construction Administration in the engineering scope 
of work. 

That your UPS system could be releasing small quantities of 
Hydrogen into your data center? 
 

Most new UPS systems use valve regulated lead acid batter-
ies (VRLA) to provide backup to critical systems in case of a 
loss of normal utility power.  These VRLA batteries, also 
known as “sealed batteries,” contain a relief valve that re-
leases hydrogen during system overcharging.   
 

According to the UPS and battery manufacturers, the quan-
tity of hydrogen produced is very small and is not generated 
under normal operating conditions.  Regardless of the quan-
tity of hydrogen produced, the building code still requires 
that it be addressed during the system design.   
 

Hydrogen is flammable at approximately 4% by volume and 
is explosive at approximately 18% by volume.  Section 502.4 
of the International Mechanical Code requires that the venti-
lation system be designed either to limit the maximum con-
centration of hydrogen to 1.0% of the total volume of the 
room; or, to provide continuous ventilation at a rate of not 
less than 1.0 cfm per square foot of floor area of the room.   
 

It is often preferable to ventilate UPS rooms by exhausting 
directly to the outside.  However, it is likely that the hydrogen 
can be maintained below 1.0% by ventilating to adjacent 
spaces because the small quantity of hydrogen is not con-
sidered to be dangerous at these levels.  The interpretation 
of the ventilation requirement is often different among juris-
dictions and should be coordinated during the design. 

 

The quantity of hydrogen released during overcharging is dependent on the size 
and brand of the specific battery and varies significantly.  Therefore, each UPS and 
associated battery component should be evaluated when designing the ventilation 
system for rooms containing UPS systems with battery backup.  Please contact 
Williams Notaro & Associates if you would like additional information or to dis-
cuss the information above.                     - Steve Tekampe, PE 

Every season we feature a photo on our web site that illustrates the impor-
tance of including Construction Administration in the engineering scope of 
work because even small, seemingly unimportant installation deficiencies 
can cause poor system performance, increased maintenance, or reduced 
equipment longevity. By visiting our web site at www.wnainc.com and 
correctly identifying the installation blooper, you will be automatically en-
tered to win a $100 gift card to Shell Oil. Drawing will be held June 5, so 
enter today at http://www.wnainc.com/contest.html 

Did You Know? 

Spring 2009 

LEED 
Accredited 

 

Enrique Rodriguez, EIT and electri-
cal engineer with Williams Notaro 
& Associates recently earned his 
LEED Professional Accreditation.   
 

LEED is the Leadership in Energy 
and Environmental Design Green 
Building Rating System, and man-
aged by the Green Building Certifi-
cation Institute (GBCI). Becoming a 
LEED AP distinguishes building 
professionals with the knowledge 
and skills to successfully steward 
the LEED certification process.   

 

Congratulations to 
Mr. Lee Dunfee, Site 
Manager with Jones 
Lang LaSalle in 
Washington, DC. He 
correctly identified the 
Winter 2009 
installation blooper 
and received a $100 
Shell Oil gift card. 

What’s Wrong With This Picture? 


