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Preface

This standard is formulated according to GB/T 1.1. Relevant standards, laws, regulations, ordinances and approaches are referenced. 
The Annex A, Annex B, Annex C and Annex D are normative annexes. 
This standard is under the jurisdiction of Beijing bureau of quality and technical supervision.
This standard was drafted by: Information Institute of Beijing Quality and Technical Supervision, Beijing Academy of Environmental Sciences, China Association of Rural Energy Industry, Beijing Energy Saving And Environmental Protection Service Center and Quality Supervision and Inspection Office of Bejing Chaoyang District.
Main drafters of this standard: Liu Xuetao, Tian Chuan, Hao Fangzhou Yang Mingzhen, Jia Zhenhang, Shen Baijian, Yan Jing and Yao Shenglin.
This standard was first released on March 28, 2008.






















	





General technical specification of domestic biomass stove/boiler

1 	Scope
	This standard specifies the technologies, manufacturing and safety requirements, test methods and inspection rules of the household biomass stove.
	This standard is applicable to the household biomass cooking, heating, and cooking and heating stoves burning biomass molding fuel (granule, block or bar like).

2 	Normative reference
    The following standards contain provisions which, through reference in this text, constitute provisions of this standard. For dated reference, subsequent amendments to (excluding correction to), or revisions of, any of these publications do not apply. However, the parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards. For undated references, the latest edition of the normative document referred to applies.
    GB 16154 General technical specification of domestic household water heating coal stove
    GB/T 16155 Test method of thermal performance of household water heating coal stove
    GB/T 16157 Sampling method of particles and gaseous pollutants of the stationary pollution source emission
    HJ/T44 Determination of carbon monoxide in the stationary pollution source emission - non-dispersive infrared absorption method
    HJ/T56 Determination of sulfur dioxide of the stationary source emission - iodimetry
    HJ/T57 Determination of sulfur dioxide of the stationary source emission - constant potential electrolysis
    DB11/ 139 Emission standards of boiler pollutants
    DB11/T 541 Biomass molding fuel
"Air and emission monitor and analysis methods" (China Environmental Science Press, 2003, the fourth edition)

3	Terms and definitions
The following terms and definitions apply to this standard.
3.1	
Domestic biomass stove/boiler
Household stove using biomass molding fuel for cooking or heating or both and power of less than 50kW.
3.2
Rated heating load
Stable heat output within a specified unit of time using household biomass heating stove. For cooking stove it refers to the cooking fire intensity of the stove.
3.3
Cooking fire intensity
Heat absorbed in unit time by water temperature rise and evaporation, which indicates the cooking capability of the household biomass cooking stove.
3.4
Thermal efficiency
The percentage of the effective heat output to the total biomass fuel heat of the household biomass stove, which indicates the heat utilization degree of heat of household biomass stove.
Effective output heat of biomass cooking stove refers to the heat absorbed in the water temperature rise and evaporation.
Effective output heat of biomass heating stove refers to the total heat output during the test.

4 	Model representation
4.1 	Represented with uppercase Chinese phonetic alphabet, Arabic numerals and Roman numerals.
4.2 	Model consists of five sections
     a)  Section 1 indicates the main usage of household biomass stove: C – cooking type, N – heating type, CN – cooking and heating type;
     b)  Section 2 indicates the biomass fuel types: L - granular biomass fuel, K - block biomass fuel, B – bar biomass fuel;
     c)  Section 3 indicates rated heating load or cooking fire intensity, in Arabic numerals, one digit retained after the decimal point, in kW; 
     d)  Section 4 indicates the improvement serial number of the biomass stove using Roman numerals; add a dash "-" between Section 3 and Section 4. 
     e)  Section 5 indicates whether the biomass stove has the waste heat utilization function, indicated by Y.
     f)  Sample                                              
        C   L  3.0 —Ⅲ Y

                                    Indicate the stove has waste heat utilization function
                                    Indicate the improvement serial number
                                    Indicate the cooking fire intensity of 3.0 kW
                                    Indicate the granular biomass fuel
                                    Indicate cooking type biomass stove
It indicates this stove is cooking type biomass stove using granular biomass fuel type III household stove with cooking fire intensity of 3.0 kW and waste heat utilization function.
N   K  11.3 —  Ⅱ 
	
                                       
                                    Indicate the improvement serial number
                                    Indicate the rated heating load of 11.3 kW
                                    Indicate the block biomass fuel
                                    Indicate heating type biomass stove
   It indicates this stove is heating type biomass stove using block biomass fuel type II household stove with rated heating load of 11.3 kW.

5	Technical requirements
5.1 	Basic requirements
5.1.1 Structure requirements
The stove structure should be reasonable, safe to use, easy to operate, and should not be separated or full gasified combustion.
5.1.2 Appearance requirements
Beautiful, smooth, clean, no edges or burrs, rust-proof and no exposure of insulation material
5.1.3 Thermal performance indicators
    a)	Rated heating load should not be less than the nominal value;
    b)	Thermal efficiency:
       	Cooking type stove: ηC≥35%;
       	Heating type stove: ηN≥65%;
       	Cooking and heating type stove: ηCN≥60%;
    c) 	Cooking fire intensity
       	Cooking type stove: P＞2kW;
       	Cooking and heating type stove: P＞1.5kW
5.1.4 Emission limits of atmospheric pollutants
The emission limits of atmospheric pollutants for the stove are shown in Table 1.
Table 1 Emission limits of atmospheric pollutants
	Item
		Limit

	
	Urban
	Suburbs

	Smoke and dust (mg/m3)
	10
	30

	Sulfur dioxide (mg/m3)
	20
	30

	Nitrogen oxides (mg/m3)
	150
	150

	Carbon monoxide (%)
	0.2
	0.2

	Blackness (Ringelmann, level)
	1
	1

	Note: the measured biomass smoke dust, sulfur dioxide, nitrogen oxides and carbon monoxide emission concentration should follow GB/T16157
Translate using the excess air ratio of 1.8.


5.2 Stove manufacturing requirements
5.2.1 Casings should have no cracks, blisters and smooth in surface.
5.2.2 Welding parts should smooth, uniform, no defects such as burn through or lack of penetration.
5.2.3 Stamping parts should have no defects such as cracks, wrinkles or flash.
5.2.4 Sheet metal parts should be smooth, free of defects such as cracks, wrinkles, bumps. Machined surface should not have defects such as knock, touch, scratch or corrosion.
5.2.5 Riveting parts should be fixed and rivets must not be loose or crooked.
5.2.6 Shell should do rust treatment. The antirust layer should be waterproof and not easy to fall off.
5.2.7 Stove pipe should be able to endure high temperature, with no defects. Its size, shape and thickness should be determined by the local manufacturer.
5.2.8 Insulation materials should use related materials in accordance with the requirements of the State Environmental Protection and be able to endure high temperature. 
5.2.9 Water jacket of stove with waste heat utilization function or hot water heating function should not leak.
5.3 Safe usage requirements
5.3.1 Biomass cooking stoves should be installed of chimney leading to the outdoor. The chimney outlet height from the ground should not less than 3m and ventilation device should be installed.
5.3.2 The highest surface temperature of stoves in working state should below 60 °C.
5.3.3 The safe use requirements for the biomass stoves with hot water heating function and waste heat utilization function should follow the requirements of GB 16154 technical specification of household water heating coal stove.
5.3.4 Stoves using electric motors should have safe usage measures for electricity.

6	Test methods
6.1 Technical requirements 5.1.1, 5.1.2, 5.2 and 5.3 use visual inspection and thermometer to check.
6.2 Technical requirements 5.1.3 should be operated according to Annex A, B and C.
6.3 Emission limits of atmospheric pollutants
6.3.1 Smoke and dust
    Operate according to GB/T16157.
6.3.2 Sulfur dioxide
    Operate according to HJ/T56 or HJ/T57.
6.3.3 Nitrogen oxides
    Operate according to "Air and emission monitor and analysis methods".
6.3.4 Carbon monoxide
    Operate according to HJ/T44.
6.3.5 Blackness
    Operate according to "Air and emission monitor and analysis methods".
6.4 For the household biomass stoves with waste heat utilization function or hot water heating function, water jacket should be tested in hydrostatic. Test water pressure should be no less than 0.2MPa and test should last for 5min. No leaks should be inspected.

7 Inspection rule
7.1 	Inspection classification
    Inspection could be classified into factory inspection and type inspection.
7.2 	Factory inspection
Each biomass stove should be carried out factory inspection before delivery, the inspection items and requirements are shown in Table 2.
7.3 	Type inspection
7.3.1 Type inspection should be carried out if in the following cases (see Table 2), no less than 2 units each time:
    a) Mass-produced products should be inspected every two years;
    b) If product structure, raw materials, production processes have changed quite drastically after official production;
    c) New product and production of the product;
    d) On resumption of production after long-term halt;
    e) Test results of factory inspection are quite different from the last type inspection;
    f) The State Administration of Quality Supervision requires type inspection.
7.4 Decision rules
If any of the items in Table 2 is not qualified, reinspection could be carried with doubled number of sample stoves. If there is still unqualified item, the batch is proved unqualified.

Table 2 Items and requirements of factory inspection and type inspection
	No.
	Items
	Factory inspection
	Type inspection
	Technical requirements
	Inspection methods

	1
	Structure requirements
	√
	√
	5.1.1
	6.1

	2
	Appearance requirements
	√
	√
	5.1.2
	6.1

	3
	Stove manufacturing requirements
	√
	√
	5.2.1～5.2.9
	6.1

	4
	Safe usage requirements
	√
	√
	5.3.1～5.3.4
	6.1

	5
	Hydrotest
	√
	√
	5.3.1～5.3.3
	6.1

	6
	Thermal performance
	
	√
	5.1.3
	6.2

	7
	Atmospheric pollutants emission
	
	√
	5.1.4
	6.3

	Note: "√" is items required.



8	Marking, packaging, storage and usage
8.1 	Marking
8.1.1 Product marking should be placed on the prominent position of biomass stove.
8.1.2 Basic contents of the marking:
    a) Manufacturer;
    b) Product name;
 (
4
)    c) Model;
    d) Manufacture date;
    e) Serial number;
    f) Implementation standard number.
8.2 Packaging
8.2.1 Packaging should comply with the requirements of the user.
8.2.2 File delivered with the products:
    a) Certificate;
    b) Manual;
    c) Inventory;
    d) Warranty.
8.3 Storage
The storage site should not leaking or damp.
8.4 	Usage
Household biomass stove should be able to work for at least three years under normal usage conditions.




















	









Annex A
(Normative)
Test method of thermal performance of household biomass cooking stove/boiler
A.1 Test instruments and equipment
A.1.1 Test instruments and equipment
    a) two buckets of capacity 0.01m3;
    b) one platform scale of measurement range 0kg～10kg and sensitivity of 0.005kg;
    c) one platform scale of measurement range 0kg～50kg and sensitivity of 0.02kg;
    d) one clock, daily difference less than 1 min;
    e) two thermometers of measurement range 0°C～100°C, resolution of 0.2°C;
    f) one psychrometer;
    g) one anemometer of measurement range 0 m/s～10 m/s, resolution of 0.5m/s;
    h) one evaporation boiler.
A.1.2 Specification and water volume of evaporation boiler
The specification and water volume of evaporation boiler is shown in Table A.1.
Table A.1 Specification and water volume of evaporation boiler
	Cooking fire intensity. kW
	Initial water volume, kg
	Evaporation boiler diameter, mm
	Biomass fuel usage, kg

	＜3.5
	5
	240
	＜2.0

	3.5～7.0
	7
	280
	2.0～4.0

	＞7.0
	9
	310
	＞4.0


A.2 Test conditions and preparation
A.2.1 Determine the initial water volume Gc1 and boiler diameter according to the cooking fire intensity of the stove (see Table A.1). 
A.2.2 Put the thermometer through the center hole into the boiler and let the sensor is 10 mm above the bottom of the boiler using the thermometer bracket. 
A.3 Test procedure
A.3.1 Fill the evaporation boiler with initial water of Gc1 according to Table A.1, cover the boiler, record the initial water temperature tC1.
A.3.2 Ignite and record the time TC1, and start the cooking fire intensity test.
A.3.3 After the water temperature reaches the boiling point, open the lid and record the time Tc2 and water temperature tc2.
A.3.4 During the evaporation, record the water temperature every 5min and calculate the average temperature until the water temperature is down to 95°C and record the time Tc3. End the test and record the remaining water volume Gc3.
A.4 Calculation and evaluation
A.4.1 Cooking fire intensity

 (
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)                          4.18×[Gc1(tc2- tC1)]+( Gc1- Gc3)r
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Wherein: 	PC	cooking fire intensity, kW;
      	GC1	initial water volume, kg;
      	GC3	remaining water volume, kg;
      	tc1	initial water temperature, °C;
      	tc2	water temperature when in boiling point, °C;
      	r	average latent heat of vaporization at the average evaporation temperature state, kJ/kg;
      	4.18	water specific heat, kJ/(kg·℃);
      	Tc1	ignition time, h:min;
      	Tc2	boiling time, h:min;
      	Tc3	end time, h:min;
      	Tc3-Tc1	duration from ignition to end, s;
      	ηc	thermal efficiency(%);
      	B	molding fuel weight, kg;
      	Qnet.v.ar		received constant volume low heat of molding fuel, kJ/kg;
      	B1	natural dry kindling weight, (kg);
      	Qnet.v.ar1	received constant volume low heat of natural dry kindling, kJ/kg.
A.5 Test report
A.5.1 The initial record sheet refers to Table A.2 and Table A.3.
A.5.2 Test report refers to Table A.4.

Table A.2 Test record (fuel part)

	Test
number
	Molding fuel
	Kindling
	Electricity consumption E/kW·h

	
	Weight
B/kg
	Heat
Qnet.v.ar1/
kJ/kg
	Weight
B1/
kg
	Heat
Qnet.v.ar1/
kJ/kg
	

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	



Table A.3 Test record (cooking part)

	Test
number
	Water volume
	Temperature
	Time

	
	Initial water volume
GC1
	Remaining water volume 
GC3
	Initial temperature tc1
	Boiling temperature 
tC2
	Ignition
Tc1
	Boiling
Tc2
	End
Tc3

	
	kg
	℃
	h:min

	
	
	
	
	
	
	
	

	1
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	





Table A.4 Test report

	Household biomass cooking stove name and model:
	Fuel type and specification

	Manufacture (or research) unit:

	Test objects and requirements:

	Test instruments and equipment:

	
	PC
	Cooking fire intensity
	kW
	

	
	η
	Thermal efficiency
	%
	

	Comment: 

	Relative humidity ψ/（%）
	
	Electricity consumption
E /kW·h
	

	Test unit: 
	Test date:

	Test location:

	Tester:
	
	Audit
	
	Issue:


























Annex B
(Normative)
Test method of thermal performance of household biomass heating stove/boiler

B.1 	Test instruments and equipment
    a) two buckets of capacity 0.01m3;
    b) one platform scale of measurement range 0kg～10kg and sensitivity of 0.005kg;
    c) one platform scale of measurement range 0kg～50kg and sensitivity of 0.02kg;
    d) one clock, daily difference less than 1 min;
    e) two thermometers of measurement range 0°C～100°C, resolution of 0.2°C;
    f) one psychrometer;
    g) one anemometer of measurement range 0 m/s～10 m/s, resolution of 0.5m/s;
B.2	Test conditions and preparation
B.2.1 Test conditions
    a) Environmental temperature: 10°C～35°C;
    b) Relative humidity: less than 85%;
    c) Wind speed: less than 1.0 m/s;
    d) The test household biomass heating stove should be away from other heat sources, the spacing distance should be larger than 1m between the multiple stoves at one place.
B.2.2 Preparation
B.2.2.1 Calibrate the instruments according to the specified requirements.
B.2.2.2 Install the thermometer at the inlet and outlet of the water jacket. Distance between thermometer and stove should be less than three times of diameter.
B.2.2.3 Determine the biomass weight Gm (see Table B.1) according to the rated heating load. The biomass weight should ensure the rated heating load for 4 hours.
B.2.2.4 Fuel weight requirements.
Table B.1 molding fuel weight for test
	Rated heating load kW
	≤12
	＞12～25
	＞25～35
	＞35～45
	＞45～50

	Molding fuel weigh kg
	6～20
	20～40
	40～58
	58～75
	75～85


B.2.2.5 Weight and record the molding fuel (B) and natural dry kindle (B1).
B.3 	Thermal performance test procedures
B.3.1 Fill the stove with water and record the temperature t1.
B.3.2 Ignite and record the time Tn1, and start the test.
B.3.3 Adjust the stove to stable state. Open the valve to let the water flow into the bucket when the water temperature reaches 75°C. At the same time, watch the water temperature and adjust the limit valve to control the water temperature between 75°C～80°C. Record the water temperature every 10min. The heating test should not be less than 3h, and the temperature of water jacket should not return to 75 °C within 10 min. Close the valve and end the test, record the time Tn2. Calculate the total water flow volume Gn2, average outlet water temperature tn2 and average inlet water temperature tn1.
B.3.4 Record the capacity G of the water jacket and temperature t.
B.3.5 Electricity quantity E should be recorded if the household biomass heating stove using fans.

B.4 	Test results and evaluation
B.4.1 Rated heating load 
 (
P
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Wherein:	Pn	rated heating load, kW;
      	4.18	water specific heat, kJ/kg·°C;
     	Tn2—Tn1	test time, s;
 	    	η	thermal efficiency, %;
     	Gn2	total outlet volume of water jacket, kg;
     	tn2	average outlet water temperature, °C;
     	tn1	average inlet water temperature, °C;
     	G	water volume of water jacket, kg;
     	t 	water temperature of water jacket at the end of the test, °C;
     	t1	water temperature of water jacket at the beginning of the test, °C;
     	B 	molding fuel weight, kg;
      	Qnet.v.ar		received constant volume low heat of molding fuel, kJ/kg;
      	B1	natural dry kindling weight, (kg);
      	Qnet.v.ar1	received constant volume low heat of natural dry kindling, kJ/kg.
B.4.3 The test is valid when the difference of thermal efficiency values of two tests is within 5%. Use the average as the test results.

B.5 Test report
B.5.1 The initial record sheet refers to Table B.2 and Table B.3.
B.5.2 Test report refers to Table B.4.
Table B.2 Test record (fuel)
	Test
number
	Molding fuel
	Kindling
	Electricity consumption E/kW·h

	
	Weight B/
kg
	Heat Qnet.v.ar1/
kJ/kg
	Weight B1/
kg
	Heat Qnet.v.ar1/
kJ/kg
	

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	








Table B.3 Test record (heating)

	Test
number
	Water capacity and temperature of water jacket
	Heating test duration

	
	Water volume G/
kg
	Initial water temperature t1/
℃
	End water temperature t/
℃
	Outlet water volume Gn2/
Kg
	Inlet water temperature tn1/
℃
	Outlet water temperature tn2/
℃

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	



Table B.4 Test report

	Household biomass cooking stove name and model:
	Fuel type and specification

	Manufacture (or research) unit:

	Test objects and requirements:

	Test instruments and equipment:

	
	PC
	Cooking fire intensity
	kW
	

	
	η
	Thermal efficiency
	%
	

	Comment: 

	Relative humidity ψ/（%）
	
	Electricity consumption
E /kW·h
	

	Test unit: 
	Test date:

	Test location:

	Tester:
	
	Audit
	
	Issue:















Annex C
(Normative)
Test method of thermal performance of household biomass cooking and heating stove/boiler

C.1 	Test instruments and equipment
    a) two buckets of capacity 0.01m3;
    b) one platform scale of measurement range 0kg～10kg and sensitivity of 0.005kg;
    c) one platform scale of measurement range 0kg～50kg and sensitivity of 0.02kg;
    d) one clock, daily difference less than 1 min;
    e) two thermometers of measurement range 0°C～100°C, resolution of 0.2°C;
    f) one psychrometer;
    g) one anemometer of measurement range 0 m/s～10 m/s, resolution of 0.5m/s;

C.2 	Test conditions and preparation
    Operate according to the Annex A and B.
C.3	Test procedures
C.3.1 Ignite and record the time of start TC1 and start cooking fire intensity test. When the water temperature reaches the boiling point, open the lid and record the time Tc2 and water temperature tc2. The water should continue to evaporate for 1h and end the test, record the time Tc3. Remove the evaporation boiler and cover with the lid after the cooking fire intensity test. Measure the remaining weight of the water in the boiler Gc3 and continue to do the heating test.
C.3.2 Heating test should be partially synchronized with the cooking test. The heating test should be operated according to Annex B.
C.3.3 Electricity quantity E should be recorded if the household biomass heating stove using fans.
C.4  Calculation and evaluation
C.4.1 Cooking fire intensity

 (
Pc=
)                          4.18×[Gc1(tc2- tC1)]+( Gc1- Gc3)r
 (
(
T
c3
-
 
T
C1
)
)                                   

Wherein: 	TC3	time of 1h continuous evaporation, h:min.
C.4.2 Rated heating load

 (
P
n
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Note: the meanings of the symbols refer to Annex A and B. 


C.5  Test report
C.5.1 The initial record sheet refers to Table C.1, C.2 and Table C.3.
C.5.2 Test report refers to Table C.4.
Table C.1 Test record (fuel)
	Test
number
	Molding fuel
	Kindling
	Electricity consumption E/kW·h

	
	Weight B/
kg
	Heat Qnet.v.ar1/
kJ/kg
	Weight B1/
kg
	Heat Qnet.v.ar1/
kJ/kg
	

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	



Table C.2 Test record (cooking part)

	Test
number
	Water volume
	Temperature
	Time

	
	Initial water volume
GC1
	Remaining water volume 
GC3
	Initial temperature tc1
	Boiling temperature 
tC2
	Ignition
Tc1
	Boiling
Tc2
	End
Tc3

	
	kg
	℃
	h:min

	
	
	
	
	
	
	
	

	1
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	




 (
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)Table C.3 Test record (heating)
	Test
number
	Water capacity and temperature of water jacket
	Heating test duration

	
	Water volume G/
kg
	Initial water temperature t1/
℃
	End water temperature t/
℃
	Outlet water volume Gn2/
Kg
	Inlet water temperature tn1/
℃
	Outlet water temperature tn2/
℃

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	













Table A.4 Test report

	Household biomass cooking stove name and model:
	Fuel type and specification

	Manufacture (or research) unit:

	Test objects and requirements:

	Test instruments and equipment:

	
	PC
	Cooking fire intensity
	kW
	

	
	η
	Thermal efficiency
	%
	

	Comment: 

	Relative humidity ψ/（%）
	
	Electricity consumption
E /kW·h
	

	Test unit: 
	Test date:

	Test location:

	Tester:
	
	Audit
	
	Issue:




Annex D
(Normative)
Sampling conditions and locations of particles and gaseous pollutants of household biomass stove/boiler

D.1 	Sampling conditions
Sampling should be carried out after the thermal performance test starts and stove is under normal burning state.
D.2 	Sampling locations
The sampling location is on the vertical chimney 1.2m far away from the outlet of the biomass stove.
D.3 	Sampling methods
    Operate according to the GB/T 16157.

