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1 Introduction

Warehouses and storage facilities are historically one of the key infrastructure
buildings that attract significant new constructions to meet increasing demands
from urban population growth, change in consumers’ behaviour and innovative
goods and service fulfilment. With the rapidly growing e-commerce and digitisa-
tion of warehousing operations, emerging market demands drive purpose-built
warehouses, such as refrigerated (cold) storages to cater for increasing prefer-
ences for fresh and frozen perishable goods, pre-packed or grocery shopping,
pharmaceuticals, biologic components and high value electronic goods. Com-
pound with current rate of online grocery shopping remains low at around 3% to
reach 20% by 2025, the global cold storage market is anticipated to reach
US$ 212.54 bn in the same period. Since 2000, the U.S. cold storage warehouse
industry has experienced a 43% increase in capacity, largely due to investment
in larger scale facilities exceeding 70’800 m? (2.75 m ft3) of space [1].

Racking systems (e.g. high-bay racking, block storage, bulk goods storage) are
designed for maximum storage capacity per square meter/foot. As such, a higher
roof and a narrower aisle width are desirable from a business profitability per-
spective. As the level of refrigerated storage automation increases, very high rack
configurations and very narrow aisles become possible to further maximise total
storage volume on the same footprint. A typical new built warehouse height is
11.5-12 m (30-40 ft) — from older warehouses of only 7-8 m (23-26 ft) — to accom-
modate various racking systems and forklift movement.

Nowadays, the logistics operation from leading specialist cold chain service pro-
viders is moving towards fewer but larger regional distribution centres or a single
national distribution centre to reach a scale of regional or even global distribution
with flexible ongoing OPEXY, rather than upfront CAPEX investment. This results
in typically 25’000-40'000 m? (269'100-430'600 ft?) size buildings or even larger
buildings of up to 80’000 m? (861’100 ft?). In large cold stores, storage can be
routinely placed on racks 30.5-40 m (100-130 ft) high, while some go up to 60 m
(200 ft) above the floor where AS-RS?2 equipment is installed [2], [3], [4]. On the
other hand, small or modular refrigerated storages where perishable goods must
be stored before they are sold, delivered or dispensed to the customers are very
important business assets to safeguard uninterrupted and smooth operation.

Persistently, fire risks and a high percentage of total loss due to fires in industrial
and warehouse/storage type occupancies remain high. Storage fires in the USA
in the 5-year period of 2013 to 2017 accounted for almost 30% of total fires re-
ported, 46% of total civilian deaths and almost 25% of total property loss. In Ger-
many, the German Insurers’ Association’s GDV? fire statistics from 2001 to 2016
show a total of over 76’000 risks and approximately 7’000 claims from ware-
houses during this period, with almost 60% of average claims for damages ex-
ceeding € 500’000 [5], [6], [7]. Historically, from a fire in an abandoned cold stor-
age warehouse in Worcester, Massachusetts that, killed six firefighters in Decem-
ber 1999, to a US$ 100 m claim for a distribution centre of a retail chain in the
USA, harden the desire for businesses to adopt rigid risk management regimes
and for the insurers to manage risks through the recommendation of best prac-
tices in fire safety and protection.

Over 25% of fires in storage warehousing facilities originated from electrical dis-
tribution, lighting equipment or heating equipment. While sprinklers are deemed
as standard fire protection for storages, only about 30% of the warehouses from
which fires were reported, were actually equipped with sprinklers in the USA. Of
these, 12% were deemed as failure to operate or to operate ineffectively [8], [9].

1 OPEX: operating expenditure, CAPEX: capital expenditure
2 AS-RS: Automatic Storage and Retrieval Systems
3 GDV: Gesamtverband der Deutschen Versicherungswirtschaft e.V.

Refrigerated Storages,
logistics & distribution
industry

Bigger, taller ware-
houses with narrower
aisles rely more on
robotics and automation

Cold storages vary in
size, depending on
where they are in the dis-
tribution chain

Risk management and
business continuity is
paramount to operation

Electrical equipment is
the prime cause for fires



	Table of Contents
	1 Introduction
	Refrigerated Storages, logistics & distribution industry
	Bigger, taller warehouses with narrower aisles rely more on robotics and automation
	Cold storages vary in size, depending on where they are in the distribution chain
	Risk management and business continuity is paramount to operation
	Electrical equipment is the prime cause for fires
	Flexible and reliable early detection is critical
	Early and reliable fire detection ensures business continuity
	Why a Design Guide?
	What does it cover?
	Inspection, Testing and Maintenance

	2 Aspects of Fire Safety and Prevention
	Fire safety challenges
	Sprinklers in combination with adequate fire detection is desirable
	Fire damages cause unacceptable loss and downtimes
	Hazard profile & commodity classifications
	Extended codes and standards
	2.1 Refrigerated Storages & Operation Characteristics
	Refrigerated Storages design and operation considerations
	Common features in modern refrigerated storages design
	Assessing fire system design

	2.3 Risk and Performance-based Design
	Risk and Performance-based Design are key to mitigate issues affecting uninterrupted business operation
	VEWFD/EWFD
	Differences in prescriptive provisions from country to country


	3 Early Warning Fire Detection Design
	A wide product range is advantageous
	3.1 Securiton Detection Product Portfolio
	SecuriSmoke Early Warning Fire Detection
	Additional fire detection products

	3.2 Design Criteria and Remarks
	Key terminologies
	Key design criteria
	ASD PipeFlow design tool
	Key design variables

	3.3 Detection Design
	Design for open areas
	3.3.1 Open Space: Underside Roof or Roof Space
	Sampling holes

	3.3.3 Special Considerations for Deep Freezers
	Avoid condensation in the sampling pipe
	SecuriHeat ADW as an alternative detection system
	Sampling holes

	3.3.4 Localised Protection: Modular Cold Stores, Plant Rooms
	Sampling Holes


	3.4 Optimising Level of Protection
	Fit-for-Purpose


	4 Securiton 360  Fire Protection Solution
	SecuriFire Fire Alarm Systems (FAS)
	Remote or local  monitoring
	Manage with Securiton UMS or via a BMS
	4.1 Integrated Verify, Control and Respond
	SecuriSmoke ASD integrated verify, control & respond
	SecuriSmoke ASD integrated suppression

	4.2 Non-intrusive System Access for ITM
	Non-intrusive system access
	Low-cost & efficient ongoing Inspection, Testing and Maintenance


	6 List of References



