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AIA Quality Assurance

The Building Commissioning Association is a Registered Provider 
with The American Institute of Architects Continuing Education 
Systems (AIA/CES). Credit(s) earned on completion of this program 
will be reported to AIA/CES for AIA members. Certificates of the 
Completion for both AIA members and non-AIA members are 
available upon request.

This program is registered with AIA/CES for continuing professional 
education. As such, it does not include content that may be deemed 
or construed to be an approval or endorsement by the AIA of any 
material of construction or any method or manner of handling, using, 
distributing, or dealing in any material or product. 

Questions related to specific materials, methods, and services will 
be addressed at the conclusion of this presentation.
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Learning Objectives
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1. Appreciate the importance of language barriers
2. Need for a flexible approach to accommodate local interests 
3. Be prepared to work with local knowledge levels
4. Make it a priority to have the design engineer at hand to make 

decisions, who knows when you'll be back? 



Sample Header

Agenda

Introduction
Description of example project
Working with language and cultural differences
Flexibility is a must
Working through problems in the field
Keep it simple
Persistence makes perfect
Ready for Opening Day
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• P2S Commissioning is a practice within P2S Engineering
• 30 years experience in HVAC equipment and systems, 

controls and other low voltage specialty systems
• Commissioning (Cx) of LEED, LEED equivalent, CalGreen 

buildings and CHPS (CA High Perf Schools) both in 
new construction and retrofit

• Experience covers large central plants, air handling systems, 
related electrical switchgear, direct digital controls (ddc) 
for both HVAC and lighting, emergency power, et al 

• ASHRAE Member since 1986, holding numerous positions at 
the Chapter and Society level, currently a voting member 
of Technical Committee 7.9 - Building Commissioning

Speaker Introduction
Lee Riback
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P2S Engineering 
merged with DC 
Gilmore, another area 
MEP firm in 2013. 
Michael Gilmore had 
been working for many 
years on the design 
and construction of 
this unique Frank 
Gehry building: 
Biomuseo de Panama, 
aka the Biodiversity 
Museum of Panama.

The Project
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The Master Designer

Internationally renowned 
architect Frank Gehry is reputed 
to have visited the jobsite and 
pondered this remarkable old 
tree before deciding to replicate 
the jungle canopy with the 
design for  a new Biodiversity 
Museum for Panama, a country 
located between the Pacific 
Ocean and Caribbean Sea 
hosting a wide variety of sea 
and land life forms

Inspiration

Genesis
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The building is designed to replicate the 
jungle canopy, so it’s a very complicated with  
quite a number of central posts with roof 
areas at various angles and shapes. 

As you can see here, it takes a lot of concrete 
and steel to make that canopy a reality!

The Building
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Many shapes, many angles
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The building’s actually is made up of separate modules which you can better appreciate from 
this angle and appears to be connected by the canopy. It will include two aquariums, one for 
each body of water: the Pacific and Caribbean. This complex design accounts, in part, for the 
over decade long construction project. The other is that being a “public/private partnership” 
project, it encountered numerous hurdles both practical and political; finally opening Sept 30th

of last year.
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Outdoor display example
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Very unique location between the Canal and the 
main Panama City harbor
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The Biomuseo is located on the Puente 
de Vida or Point of Life between the main 
harbor and the straights leading to the 
Canal. Yes, that’s really the Bridge of the 
Americas off the café balcony and the 
modern city skyline as seen from the 
entrance on the other side



Indoor Display Example
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Upon arrival we found 
the controls tech had 
the OWS up along 
with the specified 
sequence of 
operations on his 
laptop. It didn’t take 
too long to learn which 
parts had been 
“modified to suit local 
conditions”. Such as 
vfd minimums of 100% 
or staging that 
resulted in fast 
immediate responses 
but short cycles.

Sequence or Consequence?
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AHU, si!
Everything will appear familiar except the naming conventions, this was the 
beginning of a language barrier that carried over to the whole Cx process
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Can you guess the title?

16



 Our first step was to assess status of operations
 Was the equipment operating properly?
 Why did the Test and Balance (TAB) Report show such 

differences from design?
 How were the various operating equipment controllers integrated 

with the BAS?
 Had the specified sequences been implemented?
 What problems were currently being experienced?
 What questions did the local contractors have for the design 

engineer and CxA?
 Finally, how could we help to clarify, verify and improve?

Assessment
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Equipment Operations
We started with the obvious, such as condensate pan drainage. It’s a 
very humid climate requiring regular dehumidification of interior spaces.

18



Equipment Operations
Not only was this alarm present on our first day, it turned out to be a 
persistent problem without resolution. Clearly it needed further attention and 
troubleshooting. Clearly setup in Spanish, but modestly understandable  
even for the language challenged, like myself.
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Equipment Operations
The vfd in consistent alarm was part of a pumping package for the CHW 
plant with its own control system. Not only had the factory start-up been long 
ago completed, but there had never been a follow-up or service call to 
correct the problem due to the location out of country. Also, it was a BACNet 
communication sub-controller to the BAS.
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You might notice 
something about the 
refrigerant leak 
monitor, there are no 
lights which means no 
power which means 
no alarms!

Device Operations
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Here’s the device now 
powered up, but 
where does it go and 
what does it “alarm” 
other than the OWS? 
This proved to be a 
dilemma since the 
local customs didn’t 
include mechanical 
safety alarms such as  
we practice stateside. 

Device Operations
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Device Operations
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When we arrived After device calibration

Device Operations
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Wow! Only 0.1°F difference between 
CWS & R, now that’s close

Well, actually so close because it was 
so close! Same line, same temp.

Sensor Calibration
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Looking at the displayed 
TAB report for water flow, 
although in Spanish still 
looks pretty normal at first 
blush. However, there’s no 
Chillers, Cooling Towers nor 
pump ratings. This report 
only covers the CHW coils. 
So, we asked for the “rest of 
the report”, but were unable 
to get responses prior to 
leaving this country.

Test and Balance Waterside

26



You may notice here that the 
final settings are all not in 
line with the design, yet 
that’s the report and there 
are no field notes. So, is this 
a Test without Balance? 

Test and Balance Airside
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AHU Dehumidification Mode
You may note the vfd fan speed at 67% and electric heating SCR output 
of 100% rather than the specified staging of the original sequence.

28



• AHU-5 in Module E was running wild at 100%, over pressurized 
keeping the doors open, running very short cycles and still 
under finish construction

• Balance means more than readings! EOR took the local techs 
through the process of BALANCING, another local mis-
understanding or technical deficit

• This lesson had to be given with a translator tying up the EOR 
and the OAR for over half a day! That’s a lot of HP for basic 
training on the job and delayed moving ahead on other fronts

• Adjustments included new vfd parameters, proper airflows at 
outlets this helped to show how we could apply these lessons  
throughout

• The training session then allowed these lessons to be applied to 
the rest of the units; allowing us to adjust the sequences for 
improved operating cycles, much better temperature control

Air Balance Fundamentals with the EOR

Test AND Balance
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Computer Room Units Working???
Yes, by only themselves, but not as a group since the network controller 
was never setup and configured, we simply asked why not?
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A visit from the regional field tech 
resolved this problem quickly

As you can see here, it was ready 
and able to operate the group

Yes, they can work together
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AHU Dehumidification Mode
Here’s where being flexible paid dividends: after some negotiations over 
possible approaches, we made various changes to the programming that 
achieved actual staging of the electric reheat and reduced total energy 
consumption.
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Last Stumbling Block
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Good Outcomes
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Once the CHW plant 
was under proper 
control, we had the 
chiller running at 44% 
with a 5° F delta T

Improved Performance
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Biomuseo de Panama
Listo para el día de la Inauguración or Ready for Opening Day!
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Thank You
Lee Riback, CxA, CEM, LEED-AP bd+c
Senior Cx Agent

P2S Commissioning
lee.riback@p2seng.com
www.p2seng.com


