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Table S1. The meta information of characterisation for EGR cooler fouling morphology.
	Scale
	Object
	Category
	Typical description words
	Characterisation techniques

	Macroscopic
	Fouling layer
	Size
	Thickness: 68.32 - 130.6 um [1], 149 - 274 um [2], 0 - 250 um [3], 26 – 160 um [4]
	Visual inspection, optical microscope, 
Neutron tomography,
Infrared thermography

	
	
	Color
	Black[5-9], yellow[10, 11], brown[9, 11, 12], gold [13], grey [14-16], white [17]
	

	
	
	Shape
	Cross-section: The top surface of the fouling is roughly parallel to the wall [18, 19], and the top surface fluctuates and undulates regularly with the wall [3, 4, 20]
	

	
	
	Glossiness
	Shiny [20]，high-reflectivity [20, 21], glossy [20, 22], matte-varnish [5, 9, 10, 23, 24]
	

	
	
	Wetness
	Dry and wet [5, 6, 20, 25-29], oily [5, 25], like parched soil [30]
	

	
	
	Compactness
	Powdery [5, 6, 20, 28, 29, 31], Powder-Lacquer [21, 28, 32, 33], dense [3, 19-21, 29, 30, 32-38], porous [3, 7, 8, 20, 34, 35, 39, 40], porosity [19, 30, 32, 36, 37], cavity structure [33], flocculent [1], loose [39]
	Optical microscope, digital microscopy, surface profiler, scanning electron microscope

	
	
	Roughness
	Rough [14, 22, 36-38, 41-44], smooth [14, 28, 37, 38, 42, 44-47]；dune-like [48], area ratio [47]
	

	
	
	Fragmentation
	Crack [3, 8, 20, 22, 28, 49, 50], groove [20, 44], notch [20, 22, 44, 51], crusher [50], scratches [51], speckles [40], corrode [20, 48, 50]
	

	Mesoscopic
	Fouling layering
	Size
	Thickness: 0 – 10 um for hard layer, 0-1.5 mm for powdery layer [33]
	

	
	
	Number of layers
	Two layers [19, 22, 41, 52]
	

	
	
	Compactness
	Top layer: Dendritic [38, 41, 46], fine nanometer structure [53], racemose [33];
Bottom layer: Dense [22, 41, 52]
	

	
	
	Connection way
	Columnar [41]
	

	
	Clusters/aggregates / large particles
	Size
	1.0 - 639 um [11]
	

	
	
	Shape
	Debris [22, 39, 54], fragment [22], flaky [35, 50], rounded agglomerates [22]
	

	
	
	Connection way
	Mechanical interlock [34, 38, 41], bridge [20]
	

	Microscopic
	Particle matter
	Size
	Around 200 – 400 nm* [44, 55]
	Scanning electron microscope

	
	
	Shape
	Spherical shape [56, 57], irregular shape [56], 
	

	
	
	Connection way
	String of pearls [20, 22]
	

	Nanoscopic
	Primary particle
	Size
	Around 50 nm* [56, 57]
	Transmission electron microscope

	
	
	Shape
	Crystalline structure [58], amorphous (turbostratic) structure [57]
	

	
	
	Orderliness
	Ordered [56, 57], lower organization [56, 58], disordered [57], randomized [44]
	

	
	
	Connection way
	Chain like structure [56]
	


*: Estimated roughly from the scale given in the original article.
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[bookmark: _Ref155697019]Figure S1. Variation of fouling microstructure as a function of time. (a) low magnification, (b) high magnification [37]
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[bookmark: _Ref155725890]Figure S2. Cracks in fouling. Flow direction from left to right. (a) five minute interval between successive images in 42°C, (b) one minute interval between successive images in 20°C  [40]
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[bookmark: _Ref155815877]Figure S3. Fouling interlayer columnar connections. (Measured and provided by our team)
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[bookmark: _Ref155814759]Figure S4. Dendritic form of fouling in the gas-fouling interface. (a)2 KX [41], (b) 20 KX image from our lab.
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[bookmark: _Ref155869633]Figure S5. Fouling roughness distribution along the airflow direction. (a) Tian et al. [59], (b) Al-Janabi and Malayeri [51], (c) Paz et al. [28].
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[bookmark: _Ref155870685]Figure S6. Fouling chemical colour distribution along the airflow direction. (a) Han et al. [10], (b) Vence et al. [12].
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[bookmark: _Ref155896523][bookmark: _Ref155896507]Figure S7. Effect of gas flow rate on fouling morphology. (a) Malayeri et al. [35], (b) Hooman and Malayeri [14].
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[bookmark: _Ref155903403]Figure S8. Effect of wall temperature on fouling morphology. Prabhakar and Boehman [37]
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[bookmark: _Ref155954696]Figure S9. Effect of engine load on the fouling morphology [37]
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[bookmark: _Ref155952412]Figure S10. Effect of components of exhaust gas on the fouling morphology. (a) soot concentration [3], and (b) HC concentration [1].
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