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

Air-conditioning
Kitchen Ventilation
Car Park Ventilation
Others...

A wbdPE

* 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:




U.S. Shopping-Center Classification and Characteristics

Specialized-Purpose Centers

Power Center

Category-dominant anchors, including discount
department stores, off-price stores, wholesale clubs, with
only a few small tenants.

Lifestyle

Upscale national-chain specialty stores with dining and
entertainment in an outdoor setting.

Factory Outlet

Manufacturers' and retailers' outlet stores selling brand-
name goods at a discount.

Theme/Festival

Limited-Purpose Property

Airport Retail

Leisure, tourist, retail and service-oriented offerings with
entertaiment as a unifying theme. Often located in urban
areas, they may be adapted from older--sometimes
historic--buildings and can be part of a mixed-use project.

Consolidation of retail stores located within a commercial
airport

General-Purpose Centers

Super-Regional Mall

Similar in concept to regional malls, but offering more
variety and assortment.

Regional Mall

General merchandise or fashion-oriented offerings.
Typically, enclosed with inward-facing stores connected by
a common walkway. Parking surrounds the outside
perimeter.

Community Center

General merchandise or convenience- oriented offerings.
Wider range of apparel and other soft goods offerings than

"Large
_( e neighborhood centers. The center is usually configured in a
Neighborhood ) ] . i i
" straight line as a strip, or may be laid outinan Lor U
Center") _ i i
shape, depending on the site and design.
Neighborhood ] .
g Convenience oriented.
Center

Strip/Convenience

Attached row of stores or service outlets managed as a
coherent retail entity, with on-site parking usually located
in front of the stores. Open canopies may connect the
store fronts, but a strip center does not have enclosed
walkways linking the stares. A strip center may be
configured in a straight line, or have an "L" or "U" shape. A
convenience center is among the smallest of the centers,
whose tenants provide a narrow mix of goods and personal
services to a very limited trade area.




General-Furpose Centers

U.5. Shopping-Center Classification and Characteristics
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ICSC: International Council of Shopping Centers

A

ICSC

We:nreithe pre-eminent vpice of retdil real’estate.

Who We Are

News & Views

Attend & Learn

Our Mission

Find & Connect

Login

Contact Us Media

Q

Join

Our mission is to ensure the retail real estate industry is

broadly recognized for the integral role it plays in the

social, civic and economic vibrancy of communities
across the globe. Founded in 1957, today we are a

70,000-member network joined together in one vibrant

global community.




Energy use of typical tenants defined by ICSC, affecting ACMV loads
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Energy use in retail stores varies dramatically by end-use and type of activity, as shown
by the annual energy use index (EUI). Source: www.nrel.gov/docs/fy08osti/41956.pdf

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

Retail

: Food services




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

Floor ificati
Area Floor Area Mgt (m2) Floor Area under ICSC Classification (m2)
Level Sold Retain- | Comm- | Ware- . Food Food Refri.
(m2) Retail R
area ed area | onarea | house Service | Sales | Sales
Basement 2 6,778 6,274 2,131
Basement 1 10,107 6,605 1,623 1,329
Ground Fir 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
Design of energy systems depends on characteristics of building
9
A shopping mall in KL with 4 nos. of 700RT constant speed chiller
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Poor efficiency
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Poor efficiency Good efficiency
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Another Mall with 2 nos. of 700RT & 1 no. of 200RT constant speed chiller

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...

1500 g
14004 £ === Total heat load (Peak)
13004 -g "-.\ = Total heat load (Average)
12001 \ — Tatal cooling effect
1o @ Y —— Cooling of Chiller 1 (200 TR)
wood 5 \\ —— Cooling of Chiller 2 {700 TR)
c
i I \\ —— Cooling of Chiller 3 {700 TR)
Y Mot operated
\\

OPERATION WITH
AVERAGE LOAD
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Basis Of Design (BOD):
Building heat load & operation of chillers:

——- Total heat load
e = Total cooling effect

- == Expected indoor temperature

=
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Basis Of Design (BOD): what is tolerable indoor condition?
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Basis Of Design (BOD):
Building heat load & operation of chillers:
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Can the ideal selection of chiller matches scenario of real operation?

Building heat load & operation of chillers:

""""" ~ === Total heat load (Peak)
= = Total heat load (Average)
ALY
‘\\ = Total cooling effect
‘\ - Cooling of Chiller 1 (200 TR)
\ —— Cooling of Chiller 2 {700 TR)

—— Cooling of Chiller 3 (700 TR)
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Plant KW/RT —e— Plant-500RTxS —e—Plant 275RTx2+650RTx3 —8—LF-500RTxS —&— LF-275RTx2+650RTx3 L:adting
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Staging of chillers for maximum efficiency: can we program it?
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Can small |nd|V|duaI water

1

,{ﬂ

K

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

22
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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.

3w Gt & Coww PP
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) i ’ |54
:% Rated chiller

efficiency =
0.75kW/TR

54 nos. of
hybrid chillers
44 .5TR each.

Total capacity
2,400TR.
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Unless Mall has extreme Tenant diversity.... More for offices
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Master module has algorithm to optimize
operation of 9 modules as a group. All CHW return must |1 [ ]
It maintain 7°C supply water with control be joined before
over 18 compressors. decoupler [ ]
BMS initial each "9-module” chiller as a o0 2 * * ¢ g * o
group. Lead group fixed by BMS. But o H o z
Lead module fixed by Master controller Hins I @

DP senser controls pump VFD
BTU readings of primary-secondary circuit
as first control criteria. CHWS temperature Suggest ta join risers atL4 or L6 V‘Q—ND
at pump discharge as second criteria when for balanced water distribution - T =
low delta-T syndrome occurs. 4 %55 37

h
DP sensor controls pump VFD =5
5 7
— o — = o =

24

12



Kitchen Ventilation depends on type of Tenants....

24in.x30in.| 36in. x 36 in.

LIGHT MEDIUM HEAVY EXTRA-HEAVY
Gas & Electric Ovens
Gas & Electric Steamers Combl=Ovens
. Gas & Electric Fryers Gas Char-Broiler
Gas & Electric Ranges Griddles Mesquite
Ecuipman Food Warmers Tilting Skillets Upright Broller [nfra.mquroiler
(Greenheck's Appliance Pasta Cookers . g Electric Char-Broiler
. . N Tilting Braising Pans Lava Rock Char-Broiler
Classification) Pizza Ovens Grill Wok
Non-Cooking Appliance Hibachi Grill Chain Broiler
Sn:lokerl Salamander
Rotisserie
International Mechanical
Code
2003 Edition 200 $00 400, 650
(cfm per linear foot)
Qe
& —
U
4
Fryers Griddle Oven

o0 00 00 00

TR AT T T T,
A s 361in. x 30 in.
Ve [ ~
I A
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Kitchen Ventilation need
to be balanced for
Condensation and

Odor Control

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.

26
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Air Balance (units of cubic feet per minute (cfm)

Kitchen ms Airflow In | Airflow Qut Dining Room Systems Airflow In | Airflow Out
KX - Exhaust 4000 OSA - Outside Air 1100
MUA - to Hood 1500 N
[MUA - to Kitchen 1600 TRA - Transfer Air to Water Closet 200
'SUP - HVAC Supply | 200 Transfer Air to Kitchen 700
|To‘lal 3300 4000 Total 1100 9200
Net=4000-3300= 700 transfer (TA) from dining Net = 1100-900 = 200 Exfiltration
KX-4000
0SA-1100
MUA-3100 0SA-200
ﬂ'rx-auo
Iz ™
| AV ERAY 2 YA
‘_I L 3900 syP-2500 SUP-2500
EXF-200
RS » ~ T
MUA-1500 TRA-700
KX-4000 N > &
Water
Kitchen Dining Closet
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Air pressure & flow need to
be checked by instruments

29
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?

P oes

CNEMA S

8401

CINEMA

FROJECTON

P 23

(-1
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Data loggers deployed

... to diagnose air pressure & heat load issues

32
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Discussion on data logging
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Note: building sucks through ducting, lack dehumidification, etc.
33
Discussion on data logging
2345 AHU L10-03 RA —Temy (%) ]

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