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1. Description

This document provides a description of a dataset taken of a turbulent bluff body stabilised
hydrogen flame in the single flame combustor at NTNU in Trondheim. The flame was produced by
a lean fully premixed air/hydrogen mixture and was stabilized in the recirculation zone produced by
a conical bluff body. The flame was unconfined and the ambient conditions in terms of temperature
and pressure were 1 atm and 25 ◦C. Flames and flow produced by the same geometry have been
investigated extensively in the following list of references featuring the same flame holder geometry
and covering similar blends and velocities as the ones provided in this dataset [1, 2, 3, 4, 5, 6, 7, 8].

This dataset contains measurements of the non-reacting and reacting velocity flow fields as well
as intensity from OH-Chemiluminecence and OH-PLIF, taken at the bluff body center plane. Both
time series data and statistics in terms of mean and r.m.s. fields are provided. If you have any
queries, please contact one of the corresponding authors through the contact details at the bottom
of this page.

1.1. Geometry

A schematic of the burner geometry is shown in figure 1. A computer-aided drawing (CAD) of
the geometry is provided in the CAD folder as “Geometry.step” and “Geometry.STL” files. A cut
of the sections is displayed in figure 1(a). For a more in-depth description of the facility see [5].
Premixed gas enters through two opposing jets (labeled Gas inlets) into the bottom of a plenum
section. The mixture is then expanded for flow conditioning before being contracted into an injector
pipe with an inner diameter of dp = 19mm as shown in figure 1(b). At the end of the injector pipe,
labeled the “dump plane”, the flow expands into the room. At the center of the pipe, a flame holder
consisting of a bluff body with a diameter of db = 13mm and an inclination angle of 45◦, is held by
a 5mm rod. The purpose of the bluff body is to generate a resirculation zone where the flame can
stabilise in the shear layers. To center the rod/bluff body in the pipe, a set of 2 mm cylinders was
placed at a distance 65 mm upstream of the dump plane. As such, the rod is held in place at the
bottom of the pipe and supported by these cylinders. As discussed in [2, 3, 7], upstream geometry
like these can potentially influence flame dynamics. Hence, these were made smaller and placed
sufficiently far upstream (> 35D) to reduce their significance as compared to previous studies. The
Cartesian coordinate system x− y − x is centered at the bluff body with directions as indicated in
figure 1.

The materials used for the different rig parts and their thermal properties are summarised in
table 1. The injector pipe, bluff body/rod, dump plane plate, and base plate were made out of
stainless steel. These are labeled “Injector parts” in figure 1(a). The components in the plenum
section were made out of aluminum. These are labeled “Plenum parts” in figure 1(a).
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Table 1: Table of materials and material properties.

Material K (W/mK) α (1/K) Components

Stainless steel (AISI 347) 16.3 1.7e− 5 Injector parts
Aluminium (1060 Alloy) 230 2.3e− 5 Plenum parts
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Figure 1: (a) Schematic of the single sector combustor. (b) Schematic of the injector pipe assembly. (c) Schematic
of the bluff body/rod.

Case P (kW) ū (m/s) Φ Q̇air (m3/s) Q̇H2 (m3/s) ṁair (g/s) ṁH2 (g/s) Tin (◦C) Ts (◦C)

1 3.5 15 0.4 19.33× 10−4 3.25× 10−4 2.258 0.0292 25 25

Table 2: Operating conditions: P is the thermal power, ū the nozzle bulk velocity, the equivalence ratios Φ, and flow
rates Q̇air and Q̇H2 of air and hydrogen. Tin and Ts are the temperatures of the gas mixture and surroundings.

1.2. Operating conditions

The database consists of one operating condition and the parameters are summarised in Table. 2.
The goal was to have a “simple” flow and geometry. The inlet mixture temperature and the ambient
temperature were both room temperature at TIn and Ts = 25◦.

E _Q (MJ/m3) E _m (MJ/kg)

H2 10.8 120

Table 3: Gas properties in terms of the energy per unit volume E _Q and energy per unit mass E _m.

A brief summary of how the flow and fuel quantities are defined is provided below. The gas
properties in terms the lower heating values for air and hydrogen are summarised in table 3. From
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