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Technological Efficiency Improvements for Space Cooling in Existing Buildings
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Ventilation
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1. Reduce HVAC system outdoor airflow rates when possible. 
• Minimum outdoor airflow rates shall comply with ANSI/ASHRAE Standard 62.1 or local code 

requirements.

2. Reduce minimum flow settings in VAV terminals as low as is practical to meet ventilation 
requirements.

3. Minimize exhaust and makeup (ventilation) rates when possible by complying with the most 
stringent federal, state, and/or local code requirements

4. Eliminate outdoor air ventilation during unoccupied building morning warm-up.

5. Consider replacement of an all-air HVAC system with a combination of a dedicated outdoor air 
system (DOAS) coupled with FCUs/AHUs

6. Convert constant-volume central exhaust systems into demand-based controlled central 
exhaust systems when possible.

Ventilation
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Chiller System
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Chiller System
1. Retrofit chillers with equipment that has high efficiency at full and part load.

2. Retrofit cooling towers by including high-efficiency fill, VSD fans, fan controls, VSD pump drives, 
and improved distribution nozzles.

3. Install evaporatively cooled, evaporatively pre-cooled, or water-cooled condensers in place of 
air-cooled condensers.

4. Isolate off-line chillers and cooling towers.

5. Reduce over-pumping on chilled-water systems.

6. Install VFDs on secondary pumps and replace most three-way valves with two-way valves.

7. Install VFDs on compressor motors.

8. Prevent chilled water or condenser water flowing through the off-line chiller. Chillers can be 
isolated by turning off pumps and closing valves.
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9. Clean evaporator and condenser surfaces of fouling.

10. Optimize plant controls to raise evaporator temperature as high as possible while meeting the 
loads of the system. 

11. Optimize multiple chiller sequencing.

12. Balance water flow in the chilled-water system.

13. Use VFDs for the primary chilled-water pumps above 5 hp (3.7 kW). Consult chiller and tower 
manufacturers’ specifications to set appropriate minimum flow limits.

14. Replace all pump and fan motors with premium-efficiency motors.

Chiller System
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HVAC Distribution Systems
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1. Check for air leaks in HVAC duct systems and seal ductwork.

2. Rebalance ducting and piping systems.

3. Provide cooling effect by creating air movement with fans.

4. Select cooling coils with a face velocity range of 300–350 fpm (1.5–1.75 m/s) to reduce the air 
pressure drop across the cooling coil and increase the chilled-water system temperature 
differential across the system.

5. Eliminate or downsize existing HVAC equipment when improvements in building envelope, 
reductions in lighting or plug loads, and other EEMs that reduce cooling or heating loads have 
been implemented.

6. Eliminate HVAC usage in vestibules and unoccupied spaces.

7. Replace inefficient window air conditioners with high-efficiency (i.e., high SEER rating) modular 
units or central systems.

HVAC Distribution Systems
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8. Employ heat recovery from exhaust air and processes for precooling incoming outdoor air or 
supply air.

9. Convert a constant-air-volume (CAV) system into a VAV system with variable-frequency drives 
(VFDs) on fan motors. A VAV system is designed to deliver only the volume of air needed for 
conditioning the actual load. Use VAV diffusers as they are easier to install than VAV boxes

10.Control VAV system VFD speed based on the static pressure needs in the system. Reset the 
static pressure setpoint dynamically, as low as is practical to meet the zone setpoints.

11.Reset the VAV system supply air temperature setpoint when the system is at minimum speed to 
provide adequate ventilation.

12. If conversion to VAV is impractical for CAV systems, reset the supply air temperatures in 
response to load. Dynamically control cooling duct temperatures to be as high as possible 
while meeting the load.

13.Use high-efficiency fans and pumps; replace or trim the impellers of existing fans and pumps if 
they have excessive capacity relative to peak demand.

HVAC Distribution Systems



10

14. Install higher-efficiency air filters/cleaners in the HVAC system. Size ducts and select filter sizes 
for low face velocity to reduce pressure drop where available space permits.

15. Insulate HVAC ducts and pipes, particularly where they are outside the conditioned space.

16.Modify controls and/or systems to implement night precooling to reduce cooling energy 
consumption the following day.

17. In humid climates, supply air with a temperature above the dew point to prevent 
condensation on cold surfaces.

18. Insulate fan-coil units and avoid their installation in unconditioned spaces.

19.Clean heat exchangers (to maintain heat exchange efficiency) in the evaporators and 
condensers of refrigeration equipment on a seasonal basis.

20. Identify whether there are any “rogue” zones (i.e., zones that determine the cooling demand 
on the entire system) in a multiple-zone air-handling system and modify them to eliminate their 
negative impact.

HVAC Distribution Systems
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21.Modify supply duct systems to eliminate duct configurations that impose high friction losses on 
the system.

22.Retrofit multiple-zone VAV systems with direct digital control (DDC) controllers at the zone level, 
and implement supply air duct pressure reset to reduce supply air duct pressure until al least 
one zone damper is nearly wide open.

23.Eliminate duplicative zone controls (e.g., multiple thermostats serving a single zone with 
independent controls).

HVAC Distribution Systems
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AED 33.6 million
Cost of energy 

consumed for 2015

120 
AED/m2/year

Energy Cost Index (ECI)

Ton-hr 24 million
Cooling consumption

134.3 
kWh/m2/year

Energy Utilization Index 
(EUI)

134 
kWh/m2

Introduction



• Audit & Recommended Energy Conservation Measures
• Financial Analysis
• Drawings, Specifications, Bill of Quantities
• Tendering and Award
• Implementation Supervision
• Measurement & Verification Plans

15

Methodology

EUI CALCULATIONS MEAS UREMENTS MODELING A N A L Y S I SE C M s
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37%
Tenant

MONTHLY END USE ANALYSIS COOLING BREAKDOWN 

Energy Consumption



The monthly error values are 
mostly below 5% which is 
below the recommended 
value from ASHRAE guideline 
14 and the international 
measurement and 
verification protocol (IPMVP).
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MODEL VS. BILLS

The savings generated by different 
options of Energy Conservation 
Measures were studied. 
The cost vs. savings were then 
analyzed and the most suitable 
measures were selected for 
implementation based on the 
client’s budget and payback 
periods.

ECM SAVINGS

Figure: Building model by Griffin 
Consultants using IES-VE Software.

Energy Modelling
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Further analysis to understand 
the savings generated by the 
studied ECMs was 
conducted. Here we looked 
at the Peak Day Cooling 
Loads for the baseline and 
each ECM.

FURTHER ANALYSIS

A coefficient of determination 
(R2) close to 1 indicates high 
weather dependency. It is 
evident that the electrical 
consumption is non weather 
dependent with an R2 close to 0 
while cooling consumption is 
highly weather dependent with 
an R2 above 0.9

WEATHER DEPENDENCY

Energy Modelling
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kWH 280,740
Total Annual Savings per Building
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Opening of the main volume control dampers on the main FAHUs  

kWH 122,640
savings

Reduction of exhaust flows for the toilet and kitchen fans

Ton-hr 64,800 
savings

Resetting DPT for chilled water pumps

kWh 40,100
savings

Recommissioning of 
FAHU controls

Ton-hr 52,600
savings

AED 137,701
For a building

per year

Low Cost Measures
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HIGH BENEFITS

AED 
1,115,000
Total investment

<5 months
Simple payback period 

AED 
3,336,000

savings per year

No Building 
operation 

Interruption

Financial Analysis
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Results- Measurement and Verification

<6 MONTHS PAYBACK

20%

The buildings are fed with chilled water from 
a District Cooling Plant. And the reduction in 

cooling was sensed in the bills. 

COOLING REDUCTION
The electricity reduction as per on site 

measurements which were also confirmed 
by utility bills.

ELECTRICITY  REDUCTION

24% TOTAL SAVINGS

34%
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