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Heat Release Characteristics of Typical Live Fire Load
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ABSTRACT

Heat release characteristics of live fire load are an important parameter for performance oriented
fire safety design of a building. While investigations have been carried out on the fire load and its
burning behavior in office, residential and commercial buildings and so on, little effort has been paid
for the rational treatment of fire load in bookstore. In this report, burning behavior of typical com-
bustible objects in bookstore are studied by measuring heat release rates of bookshelf with book.
Based on the results, it has reviewed fire safety when a fire accident occurs on the large bookstore
and suggested peak heat release rate per burning surface, fire growth rate, etc of the live fire load
required for fire safety design in bookstore.

Key words: Bookstore, Live fire load, Heat release rate, Fire safety design
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Figure 1. Overview of test apparatus.
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Bookshelf & Display Stand Book Ig;?;;e&éu;:)e Ignition Burner
Test Specimen al 1
No. Size Mass M.a feria Mass | Quantity | . . Flow Time Ignition
(mm) (ke) (Thickness: Type (ke) | (Volume) Dimension | Rate (min) Type Position
= mm) & (/min)
Bookshelf .
1 Rear | B02%2621 5784 Technical | &, o4 1 153 AS 10 20 30 em above
x 1141 Books T-Type
Panel) + Books Burner from bottom
Bookshelf X center of
; (Fig. 2)
2 | NoRear |32 1754 Technical | )20 1 167 A5 20 40 ¢ bookshelf
x 1141 Books
Panel) + Books
3 | Book Display | 802x645 | 10 451 wood | POkt 1 oggi | 103 A6 20 | 20 30 cm above
Stand + Books x 450 30) Edition CSB from top of
Book Disol > 64 20+ Burner | books at the
4 S°° dﬂ';p iy 80 :sf) 3| 1045 Magazine | 14.18 | 35 A4 20 | reignition | (Fig. 2) |  center of
tan ooks | X 10 display stand
T-Type 30 cm above
s | CD Display | 570%175 1 5 D | 209 | 258 - 10 1 Burner | oM botom
+CD x 925 (Fig. 2) center of
& bookshelf

% California State Bulletin 133, Furniture Burning Test.
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Figure 2. Fire test burner (unit: mm).
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Figure 3. Heat release rate in test 1.
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9 dAE A /s GUEEY S 5T WAY HUIWEES Table 20] YERNST A4
T UEE ALFHAY HAILEES AT HAT ARELEES A A AEHEES AT
Aol Ah FHHoR Yiro] A3 th(Figure 8 %
321 BA) A7eh AGUAA Tghel AxwAd ). £ A AN E Avtel A%eh 2 A
A3 AagAAY JNINEE Aol 4 FolA A EHEES d5T avt
A 140 diE AFA Y] AW EES d2E JOEE AV X ImT HUWISLEES s

Table 2. Peak Heat Release Rate Per Burning Surface Area (Test 1~4)

. . Total Peak HRR Total Heat Release | Peak HRR per
Igmtl'on HRR Buming|  Peak Heat per Burning per Burning 1 m in width
Test Specimen Du@t]on of Fire | Surface HRR Release Surface Area Surface Area of Bookshelf
No. Tl@e Source | Area | (Specimen, (Specimen, | (Specimen, kW/m?)| (Specimen, MJ/m’) | (Specimen, kW/m?)
(min) | (kW) | (m? kW) ’
MJ) Average Average Average
Bookshelf (with Rear
1 Panel) + Technical 20 16 1.02 44 36.66 43.14 35.94 55
Books (A5)
37.1 39.24 53
Bookshelf (without
2 |Rear Panel) + Technical| 40 32 1.32 41 56.15 31.06 42.54 51
Books (A5)
Book Display Stand +
3 Pocket Editions (A6) 20 32 0.22 10 835 4545 37.95 -
Book Disolay Stand 46.97 42.8 -
0ok Display Stand +
4 Magazines (A4) 20 32 0.33 16 15.72 48.48 47.64
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Figure 9. Fire growth rate in test 5.
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Table 3. Peak Heat Release Rate per Burning Surface Area (Test 5)

Ignition | HRR of . Total Heat Peak HRR per Total Heat Release Fire
. . Burning | Peak HRR . .
Test . Duration | Fire . . Release Burning Surface per Burning Growth
Specimen . Surface | (Specimen, .
No. Time Source Area (m?) Kw) (Specimen, Area Surface Area Rate
(min) (kW) M) (Specimen, kW/m?) | (Specimen, MJ/m?) | (kW/s?)
5 | CD Display Stand 1 16 1.48 476 474.7 322 320.74 0.1246

*CD 7]+ 142mm x 10mm x 124mm.
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