WCSIPL: Your
Partner for
Complete HVAC
System Solutions

WCSIPL is a leading provider of comprehensive HVAC (Heating, Ventilation, and Air
Conditioning) system solutions, committed to delivering exceptional comfort, efficiency, and

indoor air quality. We offer end-to-end services, from design and installation to maintenance
and repair, tailored to meet the diverse needs of commercial, industrial, and residential
clients.
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Direct Expansion (DX) Air Handling Units

Working Principle

DX AHUs use refrigerant that expands
directly inside cooling coils, absorbing
heat from the air. The refrigerant then
moves to a separate unit for
compression and condensation,
releasing heat.

Applications

Medium-sized commercial
buildings

Retail spaces & department stores
Schools & educational facilities

Healthcare with specific zone
needs

Ideal Clients

Businesses seeking lower initial
investment

Projects with space constraints

Applications requiring quick
installation

Facilities with limited water access



Chilled Water Air Handling
Units

Working Principle

Chilled water AHUs use cold water (42-45°F) circulating through cooling coils to
absorb heat from the air. This water is chilled in a central plant and distributed to
multiple units.

Key Advantages

High energy efficiency for large systems
Centralized, simplified maintenance
Reduced refrigerant use and leak potential

« Flexible zone control in large buildings

Ideal Use Cases

Perfect for large commercial buildings, hospitals, universities, and industrial
facilities with significant cooling needs.




Ventilation Systems

Exhaust Ventilation Supply Ventilation

Removes stale, contaminated air from Introduces fresh, filtered outside air into
indoor spaces, common in bathrooms, buildings, maintaining positive pressure in
kitchens, and industrial settings. clean areas.

Balanced Ventilation

Combines equal volumes of supply and exhaust air, often with energy recovery to reduce
heating/cooling loads.

Energy Recovery Ventilation (ERV) Systems

ERV systems transfer heat and moisture between exhaust and supply air streams without mixing,
significantly improving energy efficiency and indoor air quality.

« Enthalpy wheels

« Fixed-plate heat exchangers

o Heat pipes

Ideal for hospitals, laboratories, schools, and offices where air quality and energy savings are
critical.




Air-Cooled Chillers

Ideal Client Profile
Limited water availability
Available roof space
Lower initial investment
No cooling tower expertise
Working Principle Key Applications

Air-cooled chillers remove heat from the refrigeration
cycle using surrounding air and fans. They produce
chilled water for building cooling.

Key components include:

« Compressor
. Air-cooled condenser
. Evaporator

. Expansion device

« Medium-sized commercial buildings
- Retail & hospitality
. Schools & universities

. Medical facilities



Water-Cooled Chillers

Working Principle

Water-cooled chillers use a cooling tower to
reject heat, leveraging water's superior heat
transfer properties. This allows for lower
condensing temperatures and enhanced
system efficiency.

Applications & Clients

Key Components

Compressor (typically centrifugal or
screw)

Water-cooled condenser

Evaporator (refrigerant-to-chilled water
heat exchanger)

Cooling tower & condenser water
pumps

Expansion device & controls

Ideal for large facilities with high cooling demands and available water resources:

« High-rise commercial buildings
- Data centers

« Large healthcare facilities

« Industrial processes

« Campus environments



Variable Refrigerant Flow (VRF)
Systems

Working Principle

VRF systems utilize variable-speed compressors to precisely manage refrigerant flow
to multiple indoor units from a single outdoor condensing unit.

« Individual zone temperature control
« Simultaneous heating and cooling in different zones

« Heat recovery between zones (in heat recovery models)

« (Capacity modulation to match actual load requirements

This design ensures high efficiency by minimizing ductwork losses and optimizing
performance at varying loads.

Ideal Applications

« Mixed-use buildings with diverse cooling/heating needs
« Hotels, offices, and large residential complexes

« Spaces requiring precise temperature control for individual zones




Ductable Split Systems
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Outdoor Unit Refrigerant Lines

Houses the compressor, condenser coil, and fan. Rejects heat outdoors. Copper piping carrying refrigerant between units. Limited length.
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Indoor Air Handler Ductwork

Contains evaporator coil and blower. Connects to ductwork for air Distributes conditioned air to multiple rooms or zones from a single indoor
distribution. unit.

Applications Advantages Limitations

« Small to medium commercial spaces « Lower initial cost (vs. central systems) « Limited refrigerant line length

« Retail shops and restaurants « Easierinstallation (vs. chilled water) « Less precise zoning (vs. VRF)

» Residential applications « Flexible outdoor unit placement « Requires space for ductwork

« Small offices and clinics « Single indoor unit maintenance point « Limited capacity options



Single-Stage Evaporative Cooling

Working Principle

Single-stage evaporative coolers (swamp coolers) cool air by passing it through water-saturated
pads. Water evaporation absorbs heat, lowering air temperature while increasing humidity.

Key components include:

o Water reservoir & distribution

« Evaporative pads (cellulose/fiber)
o Supply fan

o Water pump

« Controls & housing

Ideal Applications

« Hot, dry climates (Western US)

« Warehouses & industrial facilities
o Agricultural buildings

o Qutdoor event cooling

o Garages & workshops

Efficiency benefit: Can reduce cooling energy usage by 60-80% compared to conventional AC in
appropriate climates.




Two-Stage Evaporative Cooling

This advanced system uses two stages for enhanced cooling and humidity control.

How It Works
Stage 1: Indirect Cooling Stage 2: Direct Cooling
Outside air is pre-cooled without moisture The pre-cooled air then passes through a direct
addition via a heat exchanger. A secondary evaporative section. Water evaporates into the
evaporatively cooled air stream cools the airstream for additional cooling.

primary air without mixing.
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Supply to Space

The doubly-cooled air, lower in temperature and humidity than single-stage systems, is delivered to
the conditioned space.

Key Advantages Ideal Applications
« Achieves near AC temperatures (within 5-15°F) Excellent for data centers, schools, and
. Adds significantly less humidity commercial facilities in semi-arid regions. Perfect

for organizations prioritizing reduced energy

« 60-80% less energy than conventional AC ] ) o
consumption and environmental responsibility.

. Effective in a wider range of climates



Indirect + Direct + Coil Cooling

This advanced hybrid system combines three cooling stages for maximum efficiency and control.

Stage 1: Indirect Evaporative Stage 2: Direct Evaporative Stage 3: Mechanical Cooling

Pre-cools air without adding moisture Further cools pre-cooled air via direct ==

using a heat exchanger. Reduces water evaporation. Most effective during A conventional coil provides final cooling

incoming air temperature by 15-25°F. peak cooling demands. and dehumidification as needed.
Operates at significantly reduced
capacity.

This integrated approach maximizes free cooling, ensuring precise temperature and humidity control. The system automatically
adjusts stages based on conditions.

Ideal for: Data centers, large commercial buildings in variable climates, and facilities prioritizing energy efficiency and precise
environmental control.
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Precision Air Conditioners

Working Principle

Precision air conditioners (PACs) are specialized HVAC units for critical environments. They
offer extremely tight control over temperature (+1°F), humidity (+5% RH), and air filtration.

« Operate 24/7 with redundancy

« High sensible heat ratios (0.85-0.95)
« Superior CFM per ton of cooling

« Sophisticated humidity control

« Advanced monitoring and alerts

Key Applications

« Data centers & server rooms

o Telecommunications facilities
o Medical imaging rooms ‘
« Laboratories & clean rooms y’ //.

¢ Museums & archives
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Ideal for: IT departments, healthcare, research, and organizations needing precise ' _'
environmental control for mission-critical equipment. '




Absorption-Based Humidity Control

Working Principle System Components Key Advantages
Absorption dehumidification uses « Absorber (desiccant contacts « Achieves very low humidity
liquid desiccants (e.g., lithium air) . Uses low-grade waste heat
chlori-de) to abs-orb m?isture from . Regenerator (desiccant . Lower operating costs
the air. The desiccant is sprayed into reconcentrated)
: :  Independent temp/humidity
an air stream, collecting water
. . « Heat exchangers (energy control
vapor. Heat is then applied to
recovery)

regenerate the diluted desiccant.
« Pumps and spray systems

. Heat source (steam, hot water)

Ideal clients: Pharmaceutical manufacturing, food processing, lithium battery production, and industries needing
precise low-humidity environments.



Condensation-Based Humidity Control

Working Principle

Condensation dehumidification lowers air temperature below its dew point using cooling coils, causing
moisture to condense. This is the most common dehumidification method in conventional AC systems.

1. Air passes across a cold coil (40-45°F)

2. Air temperature drops below dew point

Water vapor condenses on the coil

Condensate drains away
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Air is often reheated to desired supply temperature

Applications & Limitations

. Effective for moderate humidity (40-60% RH)
. Standard in most commercial AC systems

. Limited for very low humidity levels

. Energy intensive for deep dehumidification

. Often requires reheat, increasing energy use

Enhancement options: Heat pipes, run-around loops, and desiccant wheels can improve system
efficiency.




Heat Pump Systems

Working Principle
Heating Mode Reversing Valve Cooling Mode
Extracts heat from outdoor sources (air, ground, or Switches the direction of refrigerant flow, allowing Functions like a standard air conditioner, absorbing
water) and transfers it to indoor spaces. Even cold the system to seamlessly transition between heat from indoors and releasing it outside,
air contains usable heat energy. heating and cooling functions. providing efficient cooling.
Heat Pump Types Key Applications
« Air-source: Most common, exchanges heat with outdoor air. Ideal for all-electric buildings, mild to moderate climates, and residential or light
. Ground-source: Highly efficient, uses ground loops for heat exchange. commercial projects focused on sustainability.

« Water-source: Utilizes water from wells or lakes for heat transfer.



Process Cooling: Hot Well/Cold Well
Systems

Working Principle

Hot well/cold well systems cool large volumes of water in industrial manufacturing processes. They operate
in a continuous cycle:
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Cold Well

Reservoir of chilled water, ready for use in cooling processes.
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Process Equipment

Equipment that absorbs heat from circulating cold water.

Hot Well

Collects heated water returning from process equipment.
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Heat Rejection

Cooling towers, chillers, or heat exchangers remove heat from the water before it returns to the cold
well.

Ideal Applications: Industrial processes like plastic injection molding, metal fabrication, food processing,
and chemical manufacturing.




Dedicated Qutdoor Air Systems
(DOAS)

Working Principle
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DOAS separate ventilation from temperature control. These systems:

« Pre-condition 100% outside air
« Remove moisture from outdoor air
« Provide precise ventilation rates

« Often recover energy from exhaust

Space heating and cooling are handled separately by terminal units.

Key Benefits

o Superior humidity control

o Improved indoor air quality

o Reduced energy consumption

o Better zone-level temperature control

« Extended economizer operation

Ideal Clients: Schools, healthcare, high-occupancy offices, and buildings prioritizing precise
ventilation and indoor air quality.




Radiant Heating and Cooling Systems

Radiant Floors

Tubes in floor slabs or under flooring circulate water for efficient heating
(85-120°F) or cooling (55-58°F). Provides excellent thermal comfort with
minimal draft.

Radiant Ceilings

Panels or mats with water tubes/electrical elements in ceilings. Faster
response and ideal for cooling due to natural convection.

Radiant Walls

Less common but effective, especially when integrated into new
construction. Can supplement floor or ceiling systems.

Key Design Considerations

« Requires separate ventilation/dehumidification.

« Surface temperature limits prevent discomfort. ..
P P Best applications: High-performance buildings, spaces with high

ceilings, healthcare facilities, and offices where superior comfort and
« Slower response time than air systems. energy efficiency are priorities.

- Condensation prevention is critical for cooling.



Thermal Energy Storage Systems

Working Principle

Thermal Energy Storage (TES) systems store cooling or heating for use during peak periods,
shifting energy production to off-peak hours.

« Ice storage: Making ice during nighttime for daytime cooling.
+ Chilled water storage: Large tanks storing cold water generated off-peak.
« Hot water storage: Tanks storing hot water for later heating use.

« Phase change materials: Materials storing/releasing energy during phase transitions.

Key Benefits

Reduced peak electrical demand charges.

« Smaller required chiller/boiler capacity.

« Improved system reliability.

« Potential for renewable energy integration.

» Reduced overall energy costs.

Ideal clients: Campus facilities, hospitals, data centers, and commercial buildings with
significant time-of-use rates or demand charges.




HVAC System Selection: Key Considerations

To select the optimal HVAC system, consider these critical factors:

_———— ——— ©o0——

Building Type & Load Climate Impact

Match the system to building use, occupancy, and internal heat Climate dictates system features. Hot, humid climates need
gains. For example, office buildings may suit VRF, while dehumidification. Dry climates can use evaporative cooling, and
warehouses might use evaporative cooling. cold climates benefit from efficient heating solutions.

Energy & Sustainability Budget & Lifecycle Costs

Target efficiency and renewable integration. Projects aiming for Balance initial costs with long-term operating expenses. High-
LEED or net-zero should consider radiant systems, energy efficiency systems often have higher upfront costs but lower
recovery, and thermal storage. running costs, potentially offset by incentives.

Successful HVAC designs weigh these factors with client-specific needs. Engage MEP consultants early for optimal system identification.



