
high current-carrying characteristics. 

Therefore, certain standards and 

specifications have been prepared 

by individual companies. USCAR 45 

& 38 for Ultrasonic Wire Splicing and 

termination are some examples, as well 

as other specs that can be applied to 

most industrial products in the market. 

The following table is a summary of 

ultrasonic welding quality guidelines.

In today’s fast-paced development 

of electric vehicle batteries and high-

voltage connection systems, prompt 

response with a solid joining solution 

is necessary. Product engineers must 

select the joining technique while they 

are in the design and development 

stage. This will require communication 

between welding solutions providers 

and product designers to speed 

•	 Force-pressure setting: To set the 

welding force

Quality Variables: To control the 

process for the best quality when 

welding with fixed energy, the following 

variables are measured and compared 

to the upper and lower allowed limits 

determined by the machine or the user.

•	 Weld time (duration of welding)

•	 Compaction height before 

ultrasonic is started

•	 Final weld height

•	 Power consumed

Stable Production  

and Data Integrity

Ultrasonic metal welding is a crucial 

process for all aspects of wire harness 

assemblies due to its ability to provide 

a reliable bond to meet all low and 

up the process and have all tooling 

prepared for prototyping and initial 

product testing.

As the knowledge of ultrasonic 

welding grows, more applications 

are being designed to work with 

its current capabilities. However, 

if you are new to the technology, 

then hopefully this article helps you 

to better understand some of the 

fundamental principles of welding 

technologies and clarifies the potential 

financial opportunities available in 

automotive and other industries. 

There are many factors to consider 

when choosing the most appropriate 

joining method before your design is 

finalized. The information in this article 

should provide a good start. ●
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has already resulted in negative 

impacts on human well-being and key 

infrastructure in cities. For instance, 

heatwaves and air pollution have 

intensified in cities.  To prevent the 

worst of the climate crisis, rapid, deep, 

and sustained change is necessary. 

Or as UN Secretary-General António 

Gutteres puts it: “Our world needs 

climate action on all fronts — 

everything, everywhere, all at once.”  

The ambition of this whitepaper is 

to demonstrate how “everything, 

everywhere, all at once” can be done 

in cities. 

Cities offer some of the best 

possibilities to optimize urban 

planning and accelerate a green 

transition, and there are already 

accessible, cost-efficient technologies 

out there capable of cutting emissions 

sufficiently to meet global climate 

goals.  By offering a roadmap for 

S
kyscrapers, traffic jams, 

shopping malls, and air 

conditioners. It is not hard to 

see why cities account for two-thirds 

of global energy consumption and 

more than 70% of annual global 

carbon emissions . With more than 

half of the world’s population living 

in cities today – a number expected 

to increase to almost  70% in 2050  

– we will not reach the goals of the 

Paris Agreement without a deep 

decarbonization of cities. 

Many cities all over the world 

have committed to ambitious climate 

targets and are taking steps to reduce 

their emissions. However, as the 

most recent IPCC report exposed, 

the 1.5°C target is moving out of 

reach, and it’s likely that the world 

will exceed 1.5°C of warming in 

the near term if we “keep walking 

instead of sprinting.”  Climate change 

a green urban transition, it shows 

how cities can act as ambitious, 

inspirational front-runners that 

showcase green technology and 

create attractive places to live and 

work. In the coming chapters we take 

a deep dive into the carbon footprints 

of all major aspects of our lives in 

cities: the heating and cooling of the 

buildings we live in, the construction 

sites that build our homes, roads, and 

workplaces, the transport that gets us 

to work, the infrastructure that supplies 

our goods and handles waste, and 

the data centers that constitute the 

digital backbone of the city. In the next 

few years, the battle against climate 

change will be won – or lost – in cities. 

The solutions are there, but political 

leaders need to take action in scaling 

them. Let’s get started.

Brief Note

With evidence from credible sources, 

Danfoss Impact is written to show how 

existing efficiency technologies can 

lower the cost of decarbonization and 

accelerate the electrification of our 

economies. 

This special, longer issue of 

Danfoss Impact aims to provide a 

concrete roadmap for mayors, local 

decisionmakers, and urban planners 

on how to eliminate all major drivers of 

the carbon footprint of cities. The paper 

explores how available technologies can 

improve the livelihoods of citizens while 

at the same time making our economies 

more resilient and creating jobs. It offers 

a holistic and concrete view of the major 

opportunities for decarbonizing cities.

However, the solutions presented are 

not exhaustive and the paper will not 

explore the provision and build out of 

renewable sources of energy. Crucial as 

this is, it is a theme well-researched and 

analyzed. In addition, although they fall 

outside the scope of this paper, urban 

planning measures such as creating 

walkable cities, parks and open spaces, 

Roadmap For Decarbonizing Cities 
BY MIKA KULJU
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build-out of renewables decarbonize 

the power supply to cities. In urban 

areas, the high density of buildings, 

infrastructure, and services makes it 

possible to connect urban energy-

consumers with energy-producers and 

convert and store energy. Supermarkets, 

data centers, and wastewater facilities 

can all be turned from heavy energy 

consumers into energy suppliers. 

➠	Implementation of existing 

technology for buildings, transport, 

and sector integration can bridge half 

the gap in the urban GHG emissions 

reductions needed for a 1.5°C pathway. 

The Carbon Footprint of Cities

In the first half of this white paper 

publication, we will visit two of our 

three stops in the city: heating and 

cooling, and urban transport, including 

policy recommendations for how to 

decarbonize these sectors effectively. 

In the second part, to be published 

in the next issue of Appliance & 

HVAC Report, we will explore how to 

decarbonize urban energy supply, 

as well as present three key steps to 

decarbonize cities as a whole. 

 

wetlands, and urban agriculture to reduce 

flood risk and heat-island effects should 

also be implemented.  

In cities, the transport sector and the 

building sector are the largest contributors 

to carbon-emissions, and therefore 

the paper focuses on all major levers 

for decarbonizing those two sectors – 

reducing energy waste through efficiency 

measures, electrifying, and integrating 

sectors to reuse otherwise wasted energy. 

These measures need to be at the heart 

of any realistic deep decarbonization of 

cities. tour roadmap for decarbonizing 

cities uncover the major drivers of carbon 

emissions and the solutions needed to 

reduce them.

Key Takeaways

➠	Energy efficiency. If all urban areas 

and cities in Europe, the US, and China 

invested in energy-efficient heating 

and cooling of buildings, this would 

contribute 20% to the 1.5°C target of 

the Paris Agreement.  Reducing energy 

waste is possible across sectors and 

the technologies to do this are already 

accessible. 

➠	Electrification of urban transport 

needs a drastic acceleration. Similarly, 

an urgent political focus on the potential 

of electrifying the whole transport sector 

– including both maritime transport 

and heavy vehicles – is pivotal. If 

all urban areas in Europe, the 

US, and China electrified their 

private and public transport, 

this would contribute 28% 

to the 1.5°C target of the 

Paris Agreement . As we 

will see, technology for 

the electrification of cars, 

buses, and trucks, as well 

as marine equipment and 

transport such as city boats, 

ferries, cranes, etc. already 

exist. 

➠	Sector integration is an 

enabler of energy efficiency and 

electrification and can together with the 

Decarbonizing Heating and 

Cooling in The City

Our roadmap for decarbonizing 

cities starts in the buildings where we 

live, work, and spend most of our time. 

Our homes, offices, hospitals, schools, 

and factories all require energy for 

power, heating, and cooling. Globally, 

buildings are the second largest 

source of energy-related carbon 

emissions. In total, 28% of global 

energy-related CO2 emissions come 

from day-to-day energy consumption 

in buildings.  And in urban areas, 

buildings can often account for over 

50% of emissions. 

As climate change progresses and 

temperatures inevitably rise, demand 

for energy in buildings to maintain 

ambient conditions is predicted to 

increase further. High temperatures 

and heat waves have already begun 

to drive demand for air conditioning 

and will continue to do so.  As the 

world’s population continues to grow, 

so will the expanse of buildings 

needed to house and service growing 

communities. Reducing emissions 

from buildings is therefore critical if 

we are to meet the goals of the Paris 

Agreement.

An effective strategy for 

decarbonizing buildings must 

address both the energy supply 

and demand requirements. We 

must simultaneously ensure that 

energy sources for heating 

and cooling buildings are 

decarbonized, while also 

making efforts to reduce the 

overall demand for energy 

from buildings. 

According to the IEA, if 

we are to achieve net-zero 

emissions by 2050, nearly 

85% of buildings must be 

zero-carbon-ready, meaning 

highly energy efficient and using 

decarbonized energy.  To achieve 

this goal, most existing buildings 
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following examples are particularly 

relevant in the context of heating 

buildings.

Thermostats: One of the simplest 

ways to save energy is to maintain a 

room’s temperature level automatically 

by using a thermostat. Simple as they 

may be, thermostatic radiator valves 

save up to 7% of final energy in a 

multi-family building with a payback 

time of one year.  However, many 

buildings still do not utilize this simple 

measure. Across the EU, thermostatic 

radiator valves have the potential to 

save 130 TWh of heating energy per 

year without affecting the thermal 

comfort of households.  The energy 

savings can be increased even further 

with an electronic thermostat, which 

is regulated digitally and can be set 

according to occupant behavior, 

for example by lowering the room 

temperature when a building is empty.

Hydronic balancing: Many 

heating or cooling units utilize 

a hydronic system that transfers 

water through pipes and radiators 

to heat or cool buildings. The flow 

resistance inside the system is – 

unless controlled – fluctuating. This 

causes radiators closer to the pump to 

become warmer than their intended 

temperature, meanwhile radiators 

further from the pump are cooler. 

This inefficiency means that water is 

often overheated, larger pumps are 

installed to accommodate people 

living far from the pump. Besides 

installing thermostats, the installation 

of automatic balancing valves with 

differential pressure control leads to 

ideal indoor temperatures, reduced 

operating costs, and creating higher 

efficiency.

 In a multi-family building, a 

would require retrofits by 2050 and 

all new buildings must be built as 

zero-carbon-ready by 2030. But 

we are currently off track: as of 

September 2022, retrofitting rates 

for existing buildings were around 

1% and need to double, and only 5% 

of new buildings were zero-carbon 

ready. However, solutions to reach 

the necessary efficiency in buildings 

already exist.  

To reduce the energy intensity of 

buildings we need to look at both 

passive and active measures that span 

space heating and cooling, lighting, 

ventilation, and water. 

Passive measures, such as 

architectural design or improvements 

to the building envelope, can play 

an important role in reducing 

the demand for heating, cooling, 

ventilation, lighting, etc. In this paper, 

however, we will focus on active 

measures.

Active measures achieve energy 

savings by measuring, monitoring, 

and controlling a building’s energy 

usage. While installing energy-

efficient lighting or heating is essential 

to reducing overall energy use, active 

measures must also be implemented 

to ensure that the lighting or heating 

is only switched on according to 

demand. Taking a hard look at 

whether to retrofit existing buildings 

or create new, active measures can 

have an enormous, fast, and cost-

attractive energy-saving potential 

that is far from realized today. In the 

following pages, several existing 

technologies with large energy-saving 

potential are presented. And while 

geographic location often dictates 

which active measures make most 

sense (e.g., heating vs. cooling), the 

hydronic balancing system can save 

up to 10% on final energy with a 

payback time of 1 year.   

Model predictive controls are 

driven by artificial intelligence using 

building, weather, and user data 

to predict heating and ventilation 

demand. By utilizing these controls, 

buildings can pre-heat ahead of 

peak hours, or lower the heat supply 

when the sun is about to shine on 

the building facades, thus saving 

energy. Observations on 100,000 flats 

equipped with this technology based 

mainly in Finland show the energy 

consumption of heating and ventilation 

was reduced on average by over 7% 

and 10%, respectively. 

Meanwhile, by shifting the 

consumption to the most economical 

period, the system ensures up to 20% 

savings in a building’s energy costs.  

In 2021, a London Local Authority 

installed model predictive controls 

in eight residential buildings. In the 

first 11 months of operation, the 

technology paid back its initial cost 

and saved 600 MWh of heat – the 

equivalent of heating 50 homes in the 

UK for a year. 

Heat pumps upgrade the low 

temperature heat stored in the air, 

bedrock, ground, or groundwater to 

a usable temperature level. Buildings 

are consuming this by heating our 

living spaces, offices, and water. 

Because they upgrade heat instead 

of generating it, on average heat 

pumps can keep a building warm with 

only a third of the electricity used by 

traditional electric equipment. Heat 

pumps can also provide cooling, 

eliminating the need for a separate air 

conditioner for the 2.6 billion people 

who will live in regions requiring 
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compromising long-term energy-

saving efforts.

➠	Design and implement mandatory 

building energy codes for new and 

existing buildings to accelerate the 

transition towards zero-carbon-ready 

buildings and to increase the renovation 

rate of the building stock.

➠	Set minimum energy performance 

standards to support the uptake of 

energy efficient equipment. Energy 

labels can further stimulate the market 

and are most suitable for off-the-shelf 

products with end consumers as main 

target groups.

➠	Set up long-term renovation 

strategies, including suitable regulation 

and incentives to stimulate renovation, 

to use renewable energy, and to boost 

renovation rates of existing buildings. 

Currently, renovation rates are often less 

than 1% and must rise to at least 2-3% 

per year in most regions to meet 1.5°C 

by 2050. 

➠	Incentivize the replacement of 

technical building systems running on 

fossil fuels for space heating, domestic 

hot water, and cooling with those using 

renewable energy, such as heat pumps 

or district energy networks.

➠	Ensure or facilitate access to 

funding for implementation. One way 

this can be done is by using or asking 

for innovative financial business 

models like ESCOs.

Electrify Transport Through 

Investments, Regulation, 

and Incentives

➠	Invest in the electrification of the 

city’s fleet now (vehicles, buses, city 

boats, ferries). Remember that also 

partial electrification of heavy transport 

entails significant cost and energy 

savings and can be done immediately. 

both heating and cooling by 2050. The 

IEA estimates that heat pumps have 

the potential to reduce global CO2 

emissions by at least 500 million tons 

in 2030 – equal to the annual CO2 

emissions of all cars in Europe today.  

However, although heat pump adoption 

has increased in recent years, it still 

represented less than 10% of global 

heating equipment sales in 2021, while 

fossil fuel equipment accounted for 

45%.  And this is despite lower energy 

costs for the average household or 

business using a heat pump than for 

those using a gas boiler. 

Policy Recommendations

A deep decarbonization of cities 

requires a comprehensive and holistic 

approach that involves multiple 

stakeholders, including local governments, 

businesses, and residents. In the following, 

some of the crucial initiatives for heating, 

cooling, and transport are presented, 

although the list is not exhaustive. 

Systematic Energy-Saving 

Strategies Can Save Energy 

Across Sectors

➠	Reducing energy waste across 

sectors starts with mapping energy use to 

identify areas for improvement. Mandate 

energy planning, set ambitious and 

actionable short-, mid-, and long-term 

targets and plans, and a suitable regulatory 

framework to incentivize investments. 

➠	Seize the quick wins first, as 

this can leverage finance for deeper 

renovation or sustainable new-build 

projects. Quick wins include optimizing 

the heating, cooling, and ventilation 

systems in the public building stock 

(see p. 10-11). These measures can 

be implemented immediately with 

very short payback times, and without 

➠	Investing in electric charging 

infrastructure and incentivizing the 

installation of charging points at (semi-) 

public locations like office buildings, 

parking facilities, supermarkets, and 

tourist attractions. Introduce parking 

incentives and other fiscal incentives for 

moving toward electrifying transport.

➠	If the national policy allows it, use 

local regulation and permitting options 

to create low or zero-emissions 

construction sites and electrify last-

mile inner-city freight and goods 

delivery traffic. 

➠	Using franchise agreements with 

public transport operators to enforce 

zero emission goals for buses, taxis, 

and more. 

➠	Incentivize the installation of 

shore supply in harbors and present a 

plan for how to address that all vessels 

use electric shore supply when at 

berth.

Stay tuned for the second half of 

the white paper in the next issue 

of Appliance & HVAC Report. To 

download the full white paper and 

additional insights from Danfoss on 

energy efficiency, visit whyee.com. ●
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the product safety standards are 

therefore focused on requiring design 

principles that limit the chances for a 

fire to start, spread, and escape from 

the product. 

 

Risk of Fire – Only A Hazard If It 

Leaves the Enclosure

The potential for an electrically 

induced fire always exists within an 

electrical product. The sole concern 

with fire in the product safety 

standards is whether it can spread 

from the product to the building 

contents and structure, at which point 

it would be a threat to the building 

occupants. The product safety 

standards generally do not care if a 

product burns and turns to ash inside 

the enclosure, as long as fire does 

not get out of the product’s enclosure. 

(There is generally no concern with 

smoke in the product safety standards 

other than smoke that is hot enough to 

spread fire.) 

 

Risk of Fire: A 3-Step Approach 

To help insure that any product 

fire is contained within the product’s 

D
esigning for Compliance is 

critical to getting your product 

certified on the first try. 

Designing for Compliance requires 

owning, knowing, and applying 

the standard(s) while designing 

your product. However, in order to 

successfully read and understand 

the standard, you have to know 

the intent of the requirements. Our 

“Designing for Compliance” series 

of whitepapers will educate you on 

“The 6 Hazards of Product Safety”. 

The intent of the requirements in all 

UL/CSA/EN/IEC safety standards is to 

protect the user from the “6 Hazards 

of Product Safety”. This whitepaper 

covers Hazard #3 – Risk of Fire..   

 

Risk of Fire Definition

All electrical circuits, other than 

those at Class II voltage/power 

levels, are considered to involve a 

“Risk of Fire”. Due to the potential for 

catastrophe as a result of a fire, the 

standards take the safest approach 

and assume that all products can 

catch fire at some point over their 

useful life. The requirements in 

enclosure, the safety standards require 

a 3-step approach:

1) Limit the likelihood that 

combustible materials will catch 

fire in the first place by maintaining 

operating temperatures that are below 

the material’s temperature rating. And,

2) Limit the likelihood that any 

fire will spread internally and grow 

by limiting the flammability of 

combustible materials – by requiring 

UL flame ratings for printed circuit 

boards, wiring, insulating materials, 

and internal plastics. And,

3) Limit the likelihood that fire 

can get out of the enclosure by 

controlling vent size and location 

near combustible materials so that 

any fire does not spread through the 

openings – the primary concern is a 

fault condition causing a fire that drips 

flaming particles onto the supporting 

surface. In addition, higher flame 

ratings are required for all plastic 

enclosures to insure fire containment.

We then perform fault testing to 

verify that there is no “Risk of Fire”. 

One of the pass/fail criteria when 

performing fault testing is whether 

# 3  I N  A  S E R I E S# 3  I N  A  S E R I E S

RISK OF FIRE 
THE 6 HAZARDS OF PRODUCT SAFETY –

RISK OF FIRE
BV BILL BISENIU , DIRECTOR OF TECHNICAL SERVICES, EUROFINS MET LABS
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flame ratings.

	 b) Using certified wiring with 

a VW-1 rating (Vertical Wire Flame 

Test). This helps to insure that the wire 

insulation doesn’t drip flaming particles 

or spread fire throughout the product.

	 c) Using printed circuit boards with 

a minimum V-0 flame rating. The most 

flammable part of electrical products 

are their integrated circuits. If you light a 

circuit board on fire, it looks like flaming 

popping corn. It’s important these 

components are on a flame rated board 

so the board doesn’t ignite during a 

component fire. The intent is for the fire 

to self-extinguish on the board with fire 

contained at all times. 

	 d) Using plastics with the 

appropriate flame rating for the 

application. The 5V rating being the 

highest rating and least flammable, 

typically required for enclosures 

of stationary and fixed equipment 

(where it can be critical that the fire 

remains contained or it will spread 

to the building structure). Lesser 

ratings are often permitted for 

portable appliances, this includes in 

descending order V-0, V-1, and V-2 

ratings (V-0 being just below 5V). At 

the lower end of the plastics ratings 

is HB, which is typically permitted 

for decorative plastics (external) and 

enclosures of products that do not 

involve a risk of fire (i.e. computer 

mouse). For other internal plastics, a 

V-2 rating is usually acceptable. 

3) Design the enclosure so that 

any internal fire will not escape the 

enclosure:

	 a) The primary concern is a fault 

condition causing a fire that drips 

flaming particles onto the supporting 

surface. The standards generally 

assume that fire can drip vertically 

and at up to a 5° angle from vertical. 

This puts the focus on side and bottom 

openings. Therefore, you should avoid 

positioning flammable materials above 

there was a “Risk of Fire” as a result 

of the fault condition = did fire escape 

the enclosure during testing? To 

make this determination, the standard 

specifies conducting fault tests with 

the product sitting on tissue paper and 

covered with cheese cloth. The tissue 

paper and cheese cloth are used as 

the “fire indicators” – should either of 

these materials discolor or char, the 

results are considered a “Risk of Fire” 

which is a test failure. 

 

Fire Hazard Protection 

Let’s now dig deeper into the Fire 

Hazard Protection design principles 

that accomplish the 3 elements of 

Risk of Fire protection. Based on the 

definition of a Risk of Fire, the ultimate 

goal is to design the product for fire 

containment – during fault testing, 

the product can burn internally as 

long as the fire does not escape the 

enclosure.

We can take the 3 elements of Risk 

of Fire protection, and translate each 

into the design principles that achieve 

the intended level of protection. 

1) We can limit the likelihood that 

the product will catch fire by:

	 a) Keeping temperatures on 

combustible materials below their 

temperature rating. Components used 

within their ratings are unlikely to 

catch fire during normal operation.

	 b) Providing adequate electrical 

circuit spacings to limit the chance 

of a fault and subsequent fire. Fires 

on circuit boards can occur when 

arcing between traces causes carbon 

to build up over time. This carbon 

conducts current causing heating that 

can lead to a fire. 

2) We limit fuel to a fire so that any 

fire is unlikely to grow by: 

a)	Limiting the flammability of 

combustible materials thru the 

selection of plastics, wiring, and 

insulating materials with suitable UL 

vent openings or within a 5° drip angle. 

	 b) By controlling vent size and 

vent location near combustible 

materials, you will limit the likelihood 

that fire escapes through the openings. 

This is especially important with 

bottom openings. When you cannot 

avoid putting flammable materials 

above or within the 5° drip angle, the 

vents need to be very small in size 

and/or louvered to prevent flaming 

particles from escaping the enclosure.

	 c) For plastic enclosures, using 

the highest flame rated material to 

insure that any internal fire does not 

spread along the enclosure surface or 

burn through the enclosure material. 

Make sure the enclosure plastic also 

has any additional ratings necessary 

for the application (Glow Wire, Needle 

Flame, Hot Wire Ignition, High Current 

Arc Ignition, High Voltage Tracking 

Resistance, Flame Spread, & UV 

Resistance).

	 d) Finally, confirm the suitability of 

the design by conducting single fault 

tests to verify that fire does not escape 

the enclosure.

 

Risk of Fire – Summary  

In summary, Risk of Fire can certainly 

be viewed as one of the most important 

of the 6 Hazards of Product Safety. The 

potential for a single product to risk 

many lives by causing a structural 

fire must be considered in the Risk 

Analysis of electronic products. 

Compounded by the fact that product 

fires are dramatic and, in today’s 

social media era, the results of a single 

event can be shared with millions of 

potential customers. Yet there are no 

100% fault free components meaning 

there are no 100% fault free products. 

As such, it is important that you fully 

understand and apply all the principles 

of fire containment as a means to help 

mitigate the inevitable potential for a 

fire in your product. ●
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PUMPS

T
his case study explores Beckett 

Corporation’s extensive 

experience working with 

OEMs of data center cooling systems 

to deliver stock and semi-custom 

condensate pump solutions for 

manufacturers of Computer Room Air 

Conditioning Systems (aka CRAC).   

When it comes to component 

reliability, performance, and cost 

effectiveness, CRAC OEMs are 

continually exploring new options 

for major components, including 

condensate removal pumps.

Due to confi dentiality agreements 

with OEMs, we are not able to share 

specifi c de-tails on any manufacturers, 

models or specifi c application details 

in this article. Why do computer rooms 

and data centers need air conditioning?

Poorly managed computer room 

temperature, humidity, and air quality 

can negatively affect the performance 

and lifespan of computer equipment 

and put priceless data at risk. To 

protect servers and data, specialized 

HVAC equipment is essential to 

monitor and control temperature, 

humidity, and air quality in computer 

rooms, data centers, and server farms.

What is Computer Room Air 

Conditioning (CRAC)?

A CRAC unit is similar to traditional 

air conditioning equipment. It is 

designed to maintain the temperature, 

air distribution, and humidity in a data 

center’s computer rooms. CRAC units 

use a direct expansion refrigeration 

cycle. Air is cooled by blowing over a 

cooling coil. The cooling coil is fi lled 

with refrigerant, which itself is kept 

cool by compression. The extra heat 

is ejected using a glycol mix, water, or 

ambient air.

Condensate Pumps for Computer Room Air Conditioning 

Case
Study
Review
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Why do CRAC systems need 

condensate pumps?

Condensate is created during a 

change in the state of water from a 

gas or vapor form into a liquid form. 

It generally occurs when vapor in 

warm air encounters a cool surface, 

which normally occurs in air 

conditioning systems, refrigeration 

equipment, and other types of 

cooling and heating equipment.

To prevent the unwanted 

collection of condensate water, it 

should be drained away by gravity 

through a drain pipe or hose. If 

gravity drainage is not possible 

or practical, a condensate pump 

is used to automatically pump the 

condensate water to a drainage 

point.

What are the main 

components of a CRAC Unit?

The major components of 

most CRAC systems can include 

mechanical items, monitoring/

controls, refrigerants, air fi lters, 

compressors, evaporator coils, and 

condensate removal pumps. The 

actual components vary based on 

the make, model, and size of the 

CRAC system.

Are CRAC and CRAH 

(Computer Room Air 

Handlers) the same?

No. CRAH cooling units have a 

similar function to chilled water air 

handling units in buildings. Like 

CRAC systems, these units use 

fans to blow air over cooling coils 

to remove excess heat. However, 

these cooling coils are fi lled with 

chilled water rather than refrigerant. 

The chilled water typically comes 

from a separate chiller or chilled 

water plant. The unit draws in warm 

air from the computer room, and 

the air fl ows over the chilled water 

coils. Heat transfers from the air 

to the water, which then returns to 

the chiller. CRAH units can regulate 

fan speed, ensuring humidity and 

temperature levels stay stable while 

also allowing variability.

CRAH cooling is typically used in 

mid-to-large-sized data centers and 

server farms. Because CRAH units 

don’t use compressors, they typically 

use less energy, are more effi cient and 

require less maintenance, all of which 

can also mean lower operating costs. 

However, CRAH systems include a 

signifi cant capital investment because 

they’re designed for medium to large 

data centers.

CRAC OEM Problems

Beckett works with CRAC OEMs 

during projects related to new 

product development and  existing 

product improvements. OEMs explore 

alternative pump solutions for a 

variety of reasons.

• Pump reliability and durability 

issues

• Pump performance problems

• Unacceptable pump operating 

noise

• High temperature requirements 

from steam humidifi ers

• Tight dimension requirements 

from low profi le or aisle/row/rack 

cooling

• Plenum rated pumps for 

placement in plenums or ducts due to 

space limitations

• Uncompetitive pump price points

• Unresponsive or infl exible 

engineering and technical support

• Issues related to supply chain 

and product availability

• Slow time to market capabilities

Solutions and Benefi ts for 

CRAC OEMs

With over 75 years of experience, 

Beckett offers a range of stock and 

semi-cus-tom condensate pumps to 

meet a wide range of applications 

at a cost-effective price point. With 

in-house engineering and production, 

Beckett offers a range of high-quality 

condensate pump solutions.

Beckett’s extensive OEM 

experience backed by a range of 

important capabilities makes Beckett 

condensate pumps the ideal solution 

for many CRAC manufacturers.

• Proven Pump Technologies - With 

a range of stock pump technologies, 

Beckett can meet different needs 

with proven high-quality condensate 

pumps at a competitive price point. 

In addition, Beckett can assist with 

control switches and integration with 

other control systems. The Beckett 

IPC13, CL20, BK22, CB25 and CB50 

condensate pumps have been used 

in a wide variety CRAC applications 

including but not limited to high-

temperature, plenum, and low profi le 

applications.

• In-House Engineering - Our 

technical resources are available 

for assistance with prod-uct 

sizing, selection and semi-custom 

applications.

• In-house Production - Ensures 

a more reliable supply chain, lower 

tooling costs, faster cycle times, and 

overall greater fl exibility to meet your 

needs.

• Time to Market - Beckett 

understands the need for speed and 

fl exibility. Our in-house capabilities 

shorten cycle times and lead times 

to give our OEM customers another 

advantage.

• Production Tooling - In rare 

cases where custom tooling is 

needed, Beckett offers more 

affordable tooling and shorter lead 

times to help keep costs down.

• Experience - Since 1948, 

Beckett has built a proven track 

record for producing high-quality 

pumps known for reliability, long-

term durability, quiet operation, 

and great overall value. ●
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THE PIONEER 
IN HOT SURFACE 
IGNITERS

info@surfaceigniter.com
customerservice@surfaceigniter.com
865-268-2846

Surface Igniter has been pioneering the development 
of silicon carbide igniters since 1969. We are the premier 
manufacturer of hot surface ignition products for BBQ grills, 
clothes dryers, gas ranges, HVAC systems, boilers, and more.

Check Out These Catagories:
• 12 Volt / 24 Volt
• 2.5 ~ 3.0 Range Igniter
• 3.2 ~ 3.6 Range Igniter
• Boiler Igniter
• Dryer Igniter
• Flame Rods
• HVAC Igniter
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Gas Engineers?  
Consider joining the 
American Society of Gas Engineers 
for your profession!

www.asge-national.org
Nancy Wilson, Executive Director
asgecge@aol.com
440-221-8961
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Radial Motorized DC Backward Wheel Series

SIMPLY AT THE TOP
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Join us in Chicago for the 
latest updates on:
AI & Controls
Decarbonization Solutions
Plumbing & Hydronics
Heat Pumps
Refrigerants
Workforce Development
Application & Practical Learning
Business & Professional Growth

Are you ready
for what’s next
in HVACR?

Register for free at ahrexpo.com
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TOWER
Manufacturing Corporation

25 Reservoir Ave., Providence, RI 02907
401-467-7550  |  sales@towermfg.com

towermfg.com

When Safety Counts...
TRUST TOWER MANUFACTURING

All products are RoHS and REACH compliant, 
factory is ISO 9001 and ISO 14001 certified.

Reliable LCDI Power Cords 
for Portable A/C Units 

Built-in shielded power conductors sense 
breakage of hot and neutral lines, avoiding 
fire caused by arcing from leakage

Quality GFCIs to Protect People
and Property

All products are RoHS and REACH compliant, 

Built-in shielded power conductors sense 
breakage of hot and neutral lines, avoiding 
fire caused by arcing from leakage

Quality GFCIs to Protect People

breakage of hot and neutral lines, avoiding 
fire caused by arcing from leakage

Available in 15 and 20 Amp, with 
single and triple tap configurations, 
and use 12/3 AWG cord
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The International Copper Association 
(ICA) is pleased to offer HXSim 
to interested and qualified heat 
exchanger designers FREE OF CHARGE. 
The sophisticated graphical user 
interface simplifies the input of 
heat exchanger design parameters. 
HXSim calculates heat exchanger 
performance and outputs the 
results in graphical and tabular 
formats, including three dimensional 
visualizations. ICA staff is available 
to answer questions about the 
software and will assist in the use 
of MicroGroove technology in heat 
exchanger design.

To download the HXSim software 
program and guide, visit  
www.microgroove.net/HXSim

www.microgroove.net

POWERFUL HEAT 
EXCHANGER
SIMULATION AND
DESIGN SOFTWARE
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