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The challenge of perfect ACMV 
system for Tenants & Landlord

Shopping Mall Occupants’ Requirement on air-Conditioning & 
Mechanical Ventilation (ACMV):

• Are Shopping Mall ACMV operated at total full load from 10am – 10pm 
at same heat load profile always?

• How to address the AC part load concern if Tenants not opening & 
closing at the same time?

• What provision of ACMV system to cater for future Tenants?
• Others…
Actually efficiency & effectiveness of ACMV depends on tenant mix, 
designer has to know… what type of mall is going to be built.
But then how many type of malls…?
Let’s made reference to ICSC (International Council of Shopping Centers)
whether it suit local context:

1. Air-conditioning
2. Kitchen Ventilation
3. Car Park Ventilation
4. Others…
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ICSC: International Council of Shopping Centers
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Energy use of typical tenants defined by ICSC, affecting ACMV loads

EUI = BEI of GBI 
in this case.

But it have little 
heating

Example of Tenant Mix:
The profile can affect building heat load & operation of chillers:

SUB AREAS Floor percentage EUI

Warehouse 5% 105

Retail 60% 225

Food services 10% 1,100

Food Sales 15% 620

Refrigerated Warehouse 10% 270

100%

Overall EUI for the above floor proportions: 370
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Design of energy systems depends on characteristics of building

Level

Floor 

Area
Floor Area Mgt (m2) Floor Area under ICSC Classification (m2)

(m2)
Sold 

area

Retain‐

ed area

Comm‐

on area

Ware‐

house
Retail

Food 

Service

Food 

Sales

Refri. 

Sales

Basement 2 6,778 6,274 2,131

Basement 1 10,107 6,605 1,623 1,329

Ground Flr 11,252 2,509 3,648 2,908 1,350

First Flr 9,828 3,454 3,587 2,908 1,392

Upper first 3,116 1,140

41,081 7,103 20,114 5,816 0 4,364 1,329 0 2,131

Example of Tenant Mix: Building Information of a Mall in PJ

A shopping mall in KL with 4 nos. of 700RT constant speed chiller
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Poor efficiency

Full load

Around only 200RT for a 700RT chiller outside normal hour
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Poor efficiency Good efficiency

All building systems are designed for maximum anticipated load:

This is applicable to AC, lighting, water systems, etc…
It is this hard fact that optimization opportunity available for part loads…

Another Mall with 2 nos. of 700RT & 1 no. of 200RT constant speed chiller
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Basis Of Design (BOD):
Building heat load & operation of chillers:

Basis Of Design (BOD): what is tolerable indoor condition?

RH
Th
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Basis Of Design (BOD):
Building heat load & operation of chillers:

Can the ideal selection of chiller matches scenario of real operation?

Building heat load & operation of chillers:
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Another building:
Comparison example:

5 x 500RT (inverter) chillers
vs

2 x 275 RT + 3 x 650RT (inverter) 

Staging of chillers for maximum efficiency: can we program it?
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Can small individual water-
cooled package units  be 
better for individual operation?

Can small individual water-
cooled package units  be 
better for individual operation?

Fan coil units are 
serving small 
tenants while 
AHUs are 
serving big 
tenants & 
common area.

Building peak 
load is 750TR
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These are “stackable mini-chiller” water cooled for maximum flexibility. 
More for “global” offices.
Unless Mall has extreme Tenant diversity…. You may not need this.

54 nos. of 
hybrid chillers 
44.5TR each.

Total capacity 
2,400TR.

Rated chiller 
efficiency = 
0.75kW/TR

Unless Mall has extreme Tenant diversity…. More for offices
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Kitchen Ventilation depends on type of Tenants….

Illustrated diagram beside is a typical supply 
air diagram for a kitchen and dining room 
arrangement with the accompanying air 
balance tables.
The hood has a dedicated exhaust fan and 
make-up air unit. The kitchen also has a 
dedicated AC supply (Roof Top Unit) unit to 
help take some of the conditioning load.
In the dining area another dedicated AC unit 
is used to supply the air and make up any 
losses from rest rooms or other small 
exhausted areas.
Notice, there is transfer air going into the 
kitchen from the dining area, thus the kitchen 
is slightly negative to the dining area 
containing odours although the balance of 
the dining area of 200 cfm exfiltration (EXF) 
shows that the building as a whole is at a 
slight positive to the outdoors as desired. 

Kitchen Ventilation need 
to be balanced for
Condensation and
Odor Control
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Ingress of outdoor air due to negative pressure into 
a cooled surface can cause condensation.

Ventilation need to be balanced to maintain AC 
area slightly positive with respect to exterior of 
building
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Air pressure & flow need to 
be checked by instruments

Example of other ventilation – Importance of positive pressure:
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May we ask for the 
control strategies 

and pressure 
control & air 
balancing 
provision?

Data loggers deployed… to diagnose air pressure & heat load issues
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Discussion on data logging

Note: building sucks through ducting, lack dehumidification, etc.

Discussion on data logging

Note: RH Improved but at lower space temperatures (!!!), modulation of valves, etc.
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THANK YOU
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