
Process Cooling System
Serves Cleanroom
Hybrid fluid cooler maintains 
quality production, enables water, 
energy savings. Pg. 14 

MAY 2018  
www.hpac.com

HEATING / PIPING / AIR CONDITIONING

Are You ‘Water Woke’?  4         Ventilation Strategies  22         Next-Gen Chillers  27



2    HPAC ENGINEERING    MAY 2018

INSIDE HPAC ENGINEERINGHEATING / PIPING / AIR CONDITIONING

MAY 2018  •  VOL. 90, NO. 5

FEATURES:
14 Process Cooling  
 System Saves  
 Both Water,  
 Energy at New  
 England BioLabs
 Hybrid fluid cooler  
 allows new cleanroom  
 facility to maintain  
 quality production with  
 lower water and energy consumption. 
 By Daniela Llanos, P.E., and John Vastyan

22 Ventilation Strategies for Healthcare Facilities 
 Maintaining both indoor air quality and patient safety are still possible  
 with reduced energy use.
 By Gregory Hudson, P.E.

27 Next-Gen Centrifugal Chillers Offer Green Results
 Many factors are giving new centrifugal chillers optimized with low-GWP  
 refrigerants valuable advantages today.
 By Daniela Bilmanis

30 Controlling Temps in Primary, Secondary,  
 Tertiary Loops
 Chilled water distribution systems are only self-balancing if they are  
 designed correctly for their loads. 
 By James V. Reuter, III, P.E.

ISSN 1527-4055
HPAC Heating/Piping/Air Conditioning Engineering  
is published monthly by Informa Media Inc., 9800 
Metcalf Ave., Overland Park, KS 66212-2216. Periodicals 
Postage Paid at Kansas City, MO, and at additional 
mailing offices. Canadian Post Publications Mail 
agreement No. 40612608. Canada return address: IMEX 
Global Solutions, P.O. Box 25542, London, ON N6C 6B2.  

POSTMASTER: Send address changes to Customer 
Service, HPAC Engineering, P.O. Box 2100, Skokie, IL 
60076-7800. Member of American Business Press Inc. 
and Business Publications Audit of Circulation Inc.

ARTICLE REPRINTS and E-PRINTS:  Increase 
exposure by including article reprints and e-prints in 
your next promotional project. High-quality article 
reprints and e-prints are available by contacting 
Wright’s Media at 877-652-5295, e-mail: informa@
wrightsmedia.com, website: www.wrightsmedia.com.

EDITORIAL OFFICE:
200 West Madison St.

Suite 2610
Chicago IL 60607

312-635-9124
www.hpac.com

PAUL MILLER 
Group President

MIKE EBY 
Senior Director of Content

913-967-1782
mike.eby@informa.com

ROB MCMANAMY  
Executive Editor

DAVID ECKHART 
Art Director

SUSAN POSKIN 
Ad Operations Specialist

SONJA CHEADLE 
Audience Development Manager

ANGIE GATES 
Group Digital Director

SALES OFFICES:
DIRECTOR OF SALES

MIKE HELLMANN
978-289-0098 • Fax:  913-514-6921
mike.hellmann@informa.com

NORTH CENTRAL
BRETT RYDEN
312-840-8461

brett.ryden@informa.com

SOUTH & WEST
RANDY JETER

512-263-7280 • Fax:  913-514-6628
randle.jeter@informa.com

EAST
BRIAN SACK
732-629-1949

brian.sack@informa.com

CLASSIFIEDS/ANCILLARY
JAY THOMPSON

913-967-7543 • Fax:  913-514-7432
jay.thompson@informa.com

Follow us on Twitter at  
@HPACEng, as well as our sister 
publications, @Contractormag, 
and @ContractingBiz.  
Retweet our content, Tweet 
questions at us. Expand your 
world of engagement with us, at 
no extra charge! And watch video 
interviews on our new HPAC Engi-
neering channel at YouTube.com.

FEELING SOCIAL?

Editor’s Notes ......................... 4

Association Solutions .............. 6

Classifieds ............................ 31

Ad Index ............................... 32

14



14    HPAC ENGINEERING    MAY 2018

Daniela Llanos is an engineer and writer for Common Ground, a trade communications firm based in Manheim, PA. John 
Vastyan owns the firm, which focuses on the HVAC, plumbing and mechanical and renewable energy industries.

B ehind the scenes of the 
most cutting-edge ge-
netic science lies the 
work and expertise of 
companies like New 

England BioLabs, Inc. (NEB) based 
in Ipswich, MA.

 Since the 1970s, NEB has pro-
vided enzymes for use in molecu-
lar biology research and clinical 
trials, serving a network of cus-
tomers internationally. 

The enzymes produced at NEB 
are used in applications like cloning, 
DNA modification and protein anal-
ysis – applications which are highly 
precise, requiring components that 
are predictable, repeatable and of the 
highest quality. 

To better serve the ever evolving 
needs of their customers, NEB has re-
cently completed the construction of 

Hybrid fluid cooler allows new cleanroom 
facility to maintain quality production with 
lower water and energy consumption. 

Process Cooling 
System Saves  
Both Water,  
Energy at New 
England BioLabs

a 40,000-sq-ft cleanroom production 
facility in Rowley, MA. 

Assembling the Right Team
Pulling it all together was the 

project management firm, Colum-
bia Construction Company, a Bos-
ton-based company with over 90 
years experience in multiple sectors: 
academic, life sciences, corporate, 
healthcare and hospitality. 

Columbia Project Manager Neal 
Swain explained, “We were involved 
with the construction of NEB’s new 
facility for the entire process, from de-
sign review to final commissioning.”

Columbia worked with AHA Con-
sulting Engineers on the building’s 
engineering infrastructure, including 
the plant’s process cooling mechani-
cal system. AHA’s clients include 
companies such as Vertex, Takeda, 

Merck, and NEB itself, as AHA 
served as the design engineers for its 
main facility. 

As is customary in the industry, 
AHA worked with suppliers to find 
the right equipment to meet NEB’s 
specific requirements. Manufac-
turer’s rep firm, Fluid Equipment 
Solutions of New England (FES), 
provided technical assistance for the 
cooling system at this new facility. 

Tight Tolerances for Cooling
Accurate and robust temperature 

control of the equipment and envi-
ronment is critical to the success of 

By DANIELA LLANOS, P.E., and JOHN VASTYAN
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the tightly controlled manufactur-
ing processes.

A key component of the cooling 
system that meets the stringent cool-
ing needs at NEB’s facility is its fluid 
cooler, a 1.6 million BT0U closed cir-
cuit cooling tower designed to provide 
cooling to process water for a wide va-
riety of sophisticated plant processes.  

“The fluid cooler provides con-
denser water to one side of a heat ex-
changer,” said Thomas Joyner, part-
ner, and AHA project manager. “The 
process water on the other side of the 
heat exchanger serves several pieces 

Riggers complete cooling tower 
installations at New England BioLab’s 
new facility. 
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of plant equipment as well as a pro-
cess chiller to provide chilled water 
for manufacturing.”

For such a large, yet critical piece of 
the cooling puzzle, AHA considered 
several options for the fluid cooler. 
With the rising cost of energy and 
concern about water consumption, 
the amount of electricity and water 
used was an additional factor in decid-
ing which cooling system to specify.

Ben McLaughlin, sales engineer at 
FES said, “We compared the perfor-
mance of multiple evaporative fluid 
coolers in terms of meeting the re-
quired temperature as well as energy 
and water use.”

After careful analysis, EVAPCO’s 
eco-ATWB-H series hybrid fluid 
cooler was selected.  The system is 
specifically designed to optimize 
both the evaporative (latent) and dry 
(sensible) modes of cooling simulta-
neously – combining the advantages 
of an evaporative cooler and a dry 
cooler into one unit. 

A Balancing Act
McLaughlin explained, “There 

were three aspects of the fluid cool-

ing system that were critical for this 
application. The first was the cooling 
tower’s wet and dry performance.”

The hybrid fluid cooler has both wet 
and dry operation with the ability to 
handle full capacity in “dry mode” up 
to an ambient dry bulb temperature of 
50oF. This reduces water consumption 

for every hour of operation below 50o 
when the water is turned off and the 
fan alone is doing all the cooling.

“In addition to water savings, the 
five-horsepower spray pump is turned 
off during dry cooling and that results 
in energy savings when compared to 
the standard fluid cooler using evapo-
rative cooling only,” said McLaughlin. 
“So we have about 60% less water used 
and a 30% reduction in electricity 
consumption.”

Process water first enters the dry 
coil which is outside the evaporative 
water spray stream. This coil serves to 
pre-cool the high temperature water. 
The cooled water then enters the coil, 
just below the spray stream. Depend-
ing on the dry bulb temperature, the 
spray pump may be on or off.  

A key benefit of the dry coil, piped 
in series with the wet coil, is that the 
evaporation rate off of the wet coil is 
maximized because a significant por-
tion of the heat load from the process 
has already been rejected by the dry 
coil before entering the wet coil.  This 
means that water is always saved, 
even when spray pumps are required 
for full load.

Brian Meldrum, Decco senior project manager, reviews mechanical plans.

Workers manually fit the cooling tower’s exterior joints last summer.

COVER STORY
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that scale cannot form when the unit 
is operating in dry operation.  

To prevent scale buildup or cor-
rosion from deposits when water is 
evaporated in the cooler, the water 

a key role in optimizing water and 
energy savings.

“The controller leverages outdoor 
or ambient conditions,” explained 
McLaughlin.  “Specifically, the wet bulb 
and dry bulb temperatures are used to 
best meet load requirements while re-
ducing water and energy consumption.  
This sophisticated operation is handled 
in stride by the SAGE control system.”

This tight control is what gives 
NEB the level of utility savings as 
well as the consistency and predict-
ability needed for their manufactur-
ing processes.

Eco-friendly Accessories
The other key evaporative cool-

ing system components are the water 
treatment, and the quiet fan, also se-
lected by the design team. Although 
water treatment is necessary to main-
tain evaporative cooled equipment 
during wet operation, a substantial 
benefit to a primarily dry cooler is 

COVER STORY

The additional dry coil also al-
lows for reduced water vapor leav-
ing the cooling tower, which happens 
because of efficient transfer of heat 
from the process water to the moist 
air leaving the cooling tower. Increas-
ing the temperature of the air leaving 

the tower, without adding moisture, 
reduces its relative humidity from 
a saturated state (at 100%), which 
greatly reduces the visible plume.

In order to get the most out of 
this hybrid system, the fan and spray 
pump operation are controlled to 
maximize savings. The control sys-
tem provided with the cooler plays 

NEB provides enzymes for use in molecu-
lar biology research and clinical trials.

We have 60% less 
water used and a 30% 
reduction in electricity 

consumption.
— Ben McLaughlin, FES

Crews lift the final piece onto the cooling tower from the flatbed.
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must be treated. In order to maintain 
an environmentally friendly man-
ufacturing facility, a non-chemical 
treatment system was provided for 
this evaporative water.

“We included the Pulse-Pure® 
non-chemical water treatment sys-
tem with the fluid cooler,” McLaugh-
lin explained. “This system uses a 

high frequency electromagnetic pulse 
to take care of the corrosive or scale-
forming solids that would otherwise 
concentrate on the cooler’s compo-
nents when water evaporates. It also 
takes care of anything biological that 
we’re usually concerned with because 
it renders microorganisms incapable 
of reproduction.

Decco and Columbia oversaw the cooling tower assembly.

Circle 161
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Circle 162

In addition to reducing chemicals 
used on site, the unit itself produces 
less sound pollution. The super low 
sound fan selected boasts a 9 dB 
to 16 dB reduction in sound when 
compared to the standard fluid 
cooler fan. 

“The reduction in sound is con-
centrated in the low-frequency octave 
band, which travel further distances 
and penetrate structures,” explained 
McLaughlin, “so these are the fans spe-
cifically designed for applications that 
are sound-sensitive in nature.” 

With EVAPCO’s hybrid fluid cooler 
serving the manufacturing process, 
New England BioLabs’ new cleanroom 
production facility achieves both high 
quality product and lower water and 
energy consumption.

“We took the shell of a building and 
turned it into a 40,000-sq-ft clean-

room production facility,” said Swain, 
“and the process cooling system as-
sures utility savings while delivering 

predictable outcomes for NEB’s cus-
tomers, both existing and those we ex-
pect to serve in the future.”  

The hybrid fluid cooler also offered a quieter option to the standard unit.

PROBLEM:

Airborne dust and debris, microbiological
growth, pollen and other materials collect 
in cooling towers. Combined with calcium 
carbonate, magnesium silicate, rust, iron
chips, scale and other corrosion by-products,
they reduce heat transfer efficiency.

SOLUTION:

Line pressure powered Orival water filters
remove dirt down to micron size, of any 
specific gravity, even lighter than water. 
Single units handle flow rates from 10-5000
gpm and clean automatically without
interruption of system flow.

RESULTS:

• Optimized heat transfer efficiency.

• Elimination of unscheduled downtime 
for maintenance.

• Reduced chemical requirements.
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