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JAPANESE INDUSTRIAL STANDARD JIS

Heat balancing of pottery and refractory R 0301-1991
firing tunnel kiln

1. Scope

This Japanese Industrial Standard specifies the heat balancing of
pottery and refractory firing tunnel kiln fired by liquid or gaseous fuel.

Remarks 1. This Standard may apply, besides the above scope, to carbon
products, grinding wheels and other ceramic products.

2. Applicable Standards to this Standard are shown in the
following:

JIS K 2249-Testing Methods for Density of Crude 0il and
Petroleum Products, and Petroleum Measurement
Tables Based on Reference Temperature of 15°C

JIS K 2251-Crude Petroleum and Petroleum Product - Sampling

JIS K 2270-Crude Petroleum and Petroleum Products -
Determination of Carbom Residue

JIS K 2272-Testing Methods for Ash and Sulfated Ash of
Crude 01l and Petroleum Products

JIS K 2275-Testing Methods for Water Content of Crude 0il
and Petroleum Products

JIS K 2279-Testing Method for Heat of Combustion of Liquid
Hydrocarbon Fuel by Bomb Calorimeter

JIS K 2301-Fuel Gases and Natural Gas-
Methods for Chemical Analysis and Testing

JIS K 2541~Testing Methods for Sulfur in Crude 0il and
Petroleum Products

3. In this Standard the units and numerical values shown in { }
are in accordance with the traditional units and appended
for informative reference.

2. Reference

2,1 Heat balancing shall be in accordance with the running results in
normal running of kiln.

2.2 Heat balancing shall be performed per 1 t of fired wares drawn out of
kiln.
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2.3 For heat balancing take the ordinary temperature (outside atmosheric .
temperature) as the reference, and for heating value of fuel, use the lower
heating value when in use.

3. Records and measurements

3.1 Records relating to kiln Records relating to kiln shall be as
follows:

(L Classification and type
(2) Size(*) (length, width and height)
(3) Effective cross section
(4) Surface area of each part (preheating zone, firing zone, cooling
zone, doors at entrance and exit, air duct at outside of kiln and
fan)
(5) Number of cars in kiln and their total floor area .
(6) Type, capacity and number of burners
(7) Ventilation system
(8) Classification, type and capacity of waste heat utilization facility
(9) History
Note (') Length of kiln is the length of whole kiln except
accessories, width 1s the inside width of kiln and height is
the height from upper side of bricks of cars to inner top of

kiln.

3.2 Items to be measured Items to be measured shall be as follows:

(1) Date and time of measurement and name of measuring person .

(2) Weather, atmospheric pressure, temperature and humidity of outside
air as well as temperature in room

(3) Combustion equipment and ventilation equipment and their state
(4) Name of fired ware

(5) Load factor of kiln(?)

(6) Firing time and cooling time
(7) Atmosphere in firing zone

(8) Classification, properties, composition, heating value, temperature
and used amount of fuel

(9) Volumes, temperatures and pressures of primary and secondary airs

for combustion '
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Volume, temperature and pressure of cooling air and amount and
temperature of cooling water.

Wares not yet fired(®), classification of sheaths and tools, mass,
moisture content, amounts of contained combustible components and
temperature at entrance of kiln.

Mass of fired wares("), maximum temperature of firing and
temperature at exit of kiln.

Number of cars running in the period of time of measurement, mass
of one car (refractory part and iron part) and temperatures at
entrance and exit of kiln.

Volume, temperature, pressure and composition of exhaust gas of
combustion.

Volume and temperature of circulating combustion gas for waste heat
utilization facility, or the like.

Surface temperature of each part of kiln (preheating zone, firing
zone, cooling zone, doors of entrance and exit, air duct outside of
kiln and fan)

Notes (2) The load factor of kiln means the ratio of actual carload in

mass multiplied by the number of cars operated relative to
the reference capacity calculated at the time of design or
expressed by routine performance.

(®) Wares not yet fired means pottery, refractory, etc. set in
kiln but not yet fired.

(*) Fired ware means the already fired pottery, refractory, etc.

4, Measuring methods

4.1 Composition, heating value and used amount of fuel The measurement

of the composition, heating value and used amount of fuel shall be as

follows:
(L)
(a)
(b)
(e)
(d)
(e)
(£)

Composition of fuel shall be tested according to the following
Japanese Industrial Standards.

JIS K 2251
JISs K 2270
JIS K 2272
JIS K 2275
JIs K 2301

JIS K 2541
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(2) Heating value of fuel shall be measured according to JIS K 2279. .
However, heating value of gaseous fuel may be obtained according to
calculation from the results of gas analysis.

(3) As to liquid fuel among fuels, the amount used shall be measured by
volumetric flowmeter and be converted to mass with specific
gravity(®) of 1liquid fuel.

(4) As to gaseous fuel among fuels, the used amount shall be measured
in main tube by using orifice, area flowmeter or Pitot tube. ‘

Note (%) Specific gravity of liquid fuel 1s to be measured according
to JIS K 2249.

4.2 Volume and temperature of air for combustion The volume and
temperature of air for combustion shall be measured as follows:

(1) As to total volume of air for combustion, calculate from
compositions of fuel and combustion gas, and as to volume of .
preheating air among combustion airs measure according to
orifice, area flowmeter, or Pitot tube, hot-wire anemometer, wind-
mill anemometer.

(2) Measure the temperature of preheating air at entrance and exit of
preheating apparatus.

4,3 Volumes, temperatures and pressures of cooling air and cooling water
Volumes, temperature and pressures of cooling air and cooling water shall be
measured as follows:

(1) Measure the volume of cooling air by means of orifice, area
flowmeter or Pitot tube, hot-wire anemometer, windmill anemometer
and measure the volume of cooling water with a volumetric flowmeter.

(2) Measure the temperature of cooling air at blowing and outtake ports
of kiln and measure the temperature of cooling water at intake and

outtake portse. .

(3) Measure the pressure of cooling air by using water-column
manometer, at exhaust port of blower and at blowing and outtake
ports of kiln,

4.4 Masses of not yet fired wares, fired wares, sheaths and tools as well
as moilsture content, combustible components and temperature of not yet fired
wares Masses of not yet fired wares, fired wares, sheaths and tools as
well as moisture content, combustible components and temperature of not yet
fired wares shall be measured as follows:

(1) Measure the masses of not yet fired wares, fired wares, sheaths and
tools relating to the total mass. However, in case where it is
impossible to measure the total mass, measure the mass of sample
taken at random and from the results it may be calculated.

(2) As to the moisture content and combustible components of not.yet
fired wares, relating to the sample taken at random, measure the
adhered water content, crystal water and combustible components. ‘
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(3) Measure the temperature of not yet fired wares at entrance of kiln,
and the temperature of fired wares, just after taking out of kiln.

(4) As to the thermometer to measure firing temperature of not yet
fired wares, use thermoelectric thermometer, radiation thermometer
or optical pyrometer.

4.5 Temperature of car The temperature of car shall be measured
relating to its refractory and iron parts at entrance of kiln and at its
exit just after taking out of kiln.

4,6 Volume, temperature, pressure and composition of exhaust gas of
combustion The volume, temperature, pressure and composition of exhaust
gas of combustion shall be measured as follows:

(1) Calculate the volume of exhaust gas of combustion from volume and
composition of fuel and analytical values of exhaust gas of
combustion or measured values by Pitot tube or the like.

. (2)

Measure the temperature of exhaust gas of combustion at main gas
flue near kiln.

(3) Measure the pressure of exhaust gas of combustion by using a
water—-column pressure gauge at firing zone and preheating zone of
kiln and at main gas flue near the kiln.

(4) Make the taking position of sample for analyzing of composition of
exhaust gas of combustion the main gas flue near the kiln, and make
the sampling method in accordance with JIS K 2301.

(5) As to analysis of composition of exhaust gas of combustion, use an
Orsat analyzer, Hempel analyzer or instrumental analyzers of
infrared type, magnetic type, etc.

4.7 Volume and temperature of circulating combustion gas for waste heat
utilization facility or the like The measurement of volume and temperature
. of circulating combustion gas shall be performed as follows:

(1) Measure the volume of circulating combustion gas by using orifice,
area flowmeter or Pitot tube, hot-wire anemometer, or windmill
anemometer,

(2) Measure the temperature of circulating combustion gas near the
outtake and blowing ports.

4.8 Surface temperature of kiln The surface temperature of kiln shall
be measured by using surface thermometer at vertical and horizontal surfaces
of preheating, firing and cooling zones of kiln and at doors of entrance and
exit in three or more positions respectively.

5., Items of heat balance and calculation methods

The heat balance shall be performed, relating to the items given in left
column of Table 1, according to calculation methods given in right column of
the same table respectively.

Documents



http://www.avadocuments.com/doc/jis-r-0301-1991
http://www.avadocuments.com/doc/jis-r-0301-1991

Jis RxUosUl "l = H933bUo UoUrrod o0l e

*uor3Tsodwod SIT

WoXF peleTNOTERD aq 03 ST 9N snoasel Jo jeoy

o13703ds pue {9,3%/TeON C¥°0} 0,34/ 88°T

Se U9 Pl 3q 03 ST TenJ pPInbrT Jo 1®3Y oT3ITo2dg
(9,) @anieaadwal Laeuipao : 7/

(0,) TenF Jo sanieasduwol : 4

{00 ¥ W/T®ON} D, " W/MA 0 {D,
8%/1e94}0,381/r%) TonJ Jo 1esy OTJFoads : O

Nm g0 B SoIBM
(e A1)

PoITF Jo 3 T aod TonJ JO posn junowe : ‘w  S2I9YyM

(7—11) x*) x“ut =0

:SIRWRY

{reo} ()0
T9nJ Jo 1edYy S[qISUas ()

(""H™D) 62+ (*H®D)8'ZeT +
(*H®D) L'es1+ ("HD)S's8+ (PH) LSz + (0D)S0e="H

*PoIBOTPUT ST (%) ToNJ

snoose? Jo judsuodwod Jo d8vjuooaad swnyoa Sy3

( ) ul ‘I9A9MOH °ETNWIOI ZUTMOTTOF 9yl wWoaJ
Po3BTNOTED 3q ued ({N Ww/TedN}rc.W/rN) H ToNng

Jo onTeA Buflesy IO9MOT 9yl ‘uorlrsodmod uIr3IAID
® Jo TonJ snoased Jo 9sed o2y3 ur ‘srduexo 104

({"m/Teoq} v u/ry 10 {8y/TEOY}
834/r1) Ton3 Jo onTea Surivoy IOMOT : 7y

(¥ W 10 33) saaem

PRIty Jo 2 T 19d TOnJ JO pIsSn JUNOWE : /4«  DIdYM

: SyIRWRY

& T X =7 ({1100 "0 (oA} ) '

n T9NJ JO TWOTISNqWOD Jo JwdH (T) indar 3esy °7
O —

o

Py POYIDW WOTIBINOTE) woaT

=]

T °TqeL

Documents



http://www.avadocuments.com/doc/jis-r-0301-1991
http://www.avadocuments.com/doc/jis-r-0301-1991

JIS Rx0301 91 WM 4933608 0507742 4lb N

R 0301-1991

({TEoN}rA)
S8T0031 pue SY1eLaYs £q UL PITaaed IBAY : 2y

({TeO¥}rY) soxem
poaTJ 19£ j0u £q UT PITIIBD 1BOY :vPH  ‘DadYM
“O+"0="0
({TEo%}1) O sTO03
pue syjesys °‘soiem poiTJ 194 Jou Aq UT pITaIBD IBOH (9)

(D,) @anieaadwey LivUTPIO : ¢

(9,) UTTH JO dDuBIIUD
1e STO03 pue Sylesys Jo sanieaadwel : '

({D63%/TBO%}0,3%/0%)
ST007] pue syledys Jo 3esay OTJToads : »)

(8%) ssaem paary
Jo 1 T a2d sTo03 pue SY3IESYS JO SSBUW : *we  ‘oIdym

Q|2¢v X%U XE@&H%@
( {T®°4}[3) “® sTO03 pue syieoys £q UT PaTIILD IBSH (q)

(0,) @anmiexadway Lieuypio : 7

(0,) UTTY JO SourAju®

1® saiem paiIF 394 j0u Jo sanjeasdwa)
({0,34/T8°91}0,8%/) saaem

PaITJ 194 j0u Jo 31eady oTJroods oFeioar

“

.

“0
(8%) soaem paary
Jo 1 T z2d sozeMm paaTT 194 J0U JO SSBU & “w  ‘DIIYM
Qisuv XEU XES“S@
({Te°oR}r1) *» soaem paaTJ 194 J0u Aq UT PITIILD 1B (B)

{1} )70

sT007

pue sylesys °‘soaem poarl
304 jou Aq ur peTIaIBO 1BOH (£)

(p,3u0))

1

POY19W UOTIETNOTE)

woIT

(penuTiU0))

T 9TqEL

Documents



http://www.avadocuments.com/doc/jis-r-0301-1991
http://www.avadocuments.com/doc/jis-r-0301-1991

J1d RxUa3UL "0 = 193300 UaUrr7o3d 15c

R 0301-1991

Documents

{063 /T8O Z1°0}0 .84/0H 0G°0
Se uU9ye] 3q 03 ST UOAT JOo 3®aY OFJFoedg :syirwRy

(2,) Panjexsdwal Lixeutpao : ;

(D,) uTI¥ Jo sdueIUD
1® (s3aed uoay) saed Jo aaniexadwal :

({Do3M/T®N} 0,34 /0H)
(s3aed woaT) saeo Jo 3eay ofFroads : 50}

(8%1) soaem paarz
Jo 3 T a3d (s3aed woaT) SIBD JO SSBW : ¥  ‘DISYM
A“I:w.uuv qub XQQSHNEQ

({Tedq}rq) #® (s31aed uoat) sied Lq ufl pPeTIILd IBSH (q)
(3,) @anaeasdwey Laevurpao : ;

(Do) UTTA JO 3duealud 3w
(s3aed £aojldeajex) saed Jo ainjeiadwel :

({0,3%/T®24}0,3%/r) (s3aed
£3030®v1391) SI1BD JO BOY OTIToads : wy

(8%) soaem paaly Jo 1 T
aad (s3jaed £1030B1JBI1) SIBD JO SSBW : Fu ‘aasym
Qlouuv XcuU X3§H§Q

({Teoq} ) *p
(s1xed Lxo30eaFaa) saeo £q utr pataIrd IBOY (e)

{1} )70
saed> £q uf poTIIRD IBOY (%)

(p,3u0d)

1

PoylIsW uOTIEINOTR)

wa3T

(penuT3uo))

T °Tq®lL



http://www.avadocuments.com/doc/jis-r-0301-1991
http://www.avadocuments.com/doc/jis-r-0301-1991

Jld Rxdijul AL wm Y933bUo USU//0H 55

R 0301-1991

({Te°} A1) SaaeM paaTy
194 jou uy paurejuUOD sjuduodmod

9TqTISNQUOD JO UOTISNQqUWOD JO 3B3Y
({T®O%}r1) saed Aq uUT PaTIIBD IBIY
( {Te°q}rH) STO0] puB SYIBIYS fgoaem
P2a1F 39K 30U Aq UT POTIIERD 1ESY
({Te>¥}ryq) 18Ny 3JO vy STQTSUSS

({T®o%}[3) Teny JO UOTISNqmod Jo edy

O
O
O
‘O

0

faxaum

V+0+0+0D+0="0

({reo} ) 'o
andut 3e9Y TEIOL (9)

({83/Teo4}3%/rA) sjuauodwoo

9TqTISNquEod JOo onTeA Julledy 2ATIVIIS : H
(8y) soaem paaly jo 1 T ({1=o1)} 1) °0
12d saiem paaTJ 394 J0U UT PIUTRIUOD soaeM
sjusuodmwod 9TqTISNQqEOD JO SSBPW ; "W ‘9IdYM paaiJ 194 jou Ul pdUTEIUOD
ey sjusuodwod e1qTIsnqmod £q
H X =0 UT pPOTIaed uoTlsnquwod JOo 1Y (G)
({Teo%}1 1Y)
(s1aed uoar) saed Aq Ul PITIIED IBIY : #p
({TE°q} ) (saaed
K1030®vaI91) SaEBO AQ UT PaTIa®D 1BIY : ¥y  ‘dI9yM
%@ + E@ — n@

({TEOX}N) O Ssaed Aq ut peraaed 1vdH (D)

(p,3uo0))

1

poylsum UOTIBINITED

wely

(ponuUTIU0))

T 9TqEl

Documents



http://www.avadocuments.com/doc/jis-r-0301-1991
http://www.avadocuments.com/doc/jis-r-0301-1991

Jly RXUoUd 0 @8 4H703a3bUS UosU/MPOS bco T

10
R 0301-1991

({Te>1}ry1)
ST001 pue syijeays Lq Leme poTiIED 1BAY : ¥

({Te23} )
seaem poaTy Aq Leme poTiaed 3waYy : 4P ‘axaym
O+vD="p
({Te2}r4)® stool
pPue syieoys ‘sozem paiTy £q Aeme poTiaed JEIY (D)

(9,) @anjeradwoy Laeufpao : 7

(D,) UITY JO ITXd
1® STO03 puB SYlEaYS JO danjeiadmey : v

- ({963%/T82} D, 334 /0%)
STO03 pue SUYIBIYS JOo 1edY OTIToads : *.0

(8%) soaem paayy
Jo 3 T z3d s7003 pue SyleoYs JO SSEW : *w  ‘DIAYM
AN|E\NV Xn%\UwaN&“N\Q
({Teoq}rH) ¥ sTo031 pue syiresys £q Keme poTized ¥  (q)

(0,) @anjezedway Aaeurpao : 7

(0,) Utk
JO 11X® e soaem PoiITJ Jo adanjeradwe] : «;

({0,31/T®0%}0,3M/0)
S9IeM PoaTJ JO 3®3Y oFJroods aSeasar : .0 fazoym
(I=",1) xX*,0%000 1="0)

({TeoA} M) YO soaem paary £q Aeme poTiaed 1wOH (B)

{1} )0

STO01 puk Syjlesdys ‘saiem
peaTJ £q Aeme paTaawd IBOH

(D

(e} ) D
uSNuDO Je9H

°C

poyladmW UOTIBRTNOTER)

wolT

(psnutiuo))

T 9TqEL

Documents



http://www.avadocuments.com/doc/jis-r-0301-1991
http://www.avadocuments.com/doc/jis-r-0301-1991

Jld RXxUJUlL 5l =W H933bUO0 UoUrfrob UbL =

11

R 0301-1991

“{D.34/TE0Y ZT°0}
0.,8%/r% 06°0 99 03 ST uolf Jo 3oy IFIToadg :syarwey

(0,) @anieasdwal AaeUIpio : ;

(D,) UTTy Jo ITX®
je (s3aed uoiyl) Sied Jo dianieaadwal : ¥y

({0,3%/T8M}0,84/0)
(s1aed uwoaT) saed jo 1edy OFFFdads : ¥o

(8%) soieMm psaT3y
Jo 1 T 13d (saaed uoar) sied Jo ssew : “w ‘oI9YM

(F—%2.0) X 2,0 X ut =y

({Teo¥}r) ®0 (saaed uvoat) sied Aq Leme paTiaed 1edH (q)

(0,) ®anjeiadwey Aipurpio

.
]

(0,) UTTY JO ITX® 3B
(s31aed £10310®IIO1) SaBD JOo Banjeisdwal

e
<
<

~

({0:33/T82%} 0,341 /0)
(s1aed £1030®1391) SIBD JO 1BAY OTIFFIods

.38
O

(8y) s2aem poary Jo
31 7 aod (s3iaed L1030B13ID1) SIEBD JO SSBW : Yw  ‘DIIYM

(1=2.0) X 2,0 Xt =)

({Teoq} ) o
(saaed Liojoeagaxa) sied Aq Aeme pa1iaed 3l (B)

({0 D
saed Aq Aeme poTaaed 1wef (Z)

(p,3u0))

'C

poylam UOTIBTNOTED

wa1T

(penutiuo))

T 2T9®lL

Documents



http://www.avadocuments.com/doc/jis-r-0301-1991
http://www.avadocuments.com/doc/jis-r-0301-1991

¢ 11To =

ro

JIS R%xU3UL 71l mm H9336UG UoUY

({Do%Ww/TB29}D , %W/ Y) UOTISNQUEOD
Jo se8 Isneyxa Jo 3esay ITJFIdeds : 9

(NeWw) TONF Jo ~emw T 10 By T aad
uotisnquod jo seld asneyxo Aip JO junowe : .9H

(fm 10 B3y) soxem
peaTy Jo 1 T 1a2d Tonj Jo pesn junowe : ‘w  ‘oxaym
(1--°1) X9 x O x ‘W ="

({Teoq}ry) "o
UOTISNqWOD JO sB3 3IsNeUYX?d AIp JO 18Oy S[qISuULg (®)

{1} D)0
uoTlsnquod jo sel

asneyxa £q Aeme peTiIed IBOH (%)

({0, %u/TBOY TE°0}
Do%cW/LA 0€°T °q 03 ST ITe JO 1By OFFIoadg :syaemoy

(0,) @anieiraedwe] Lieurpiao : ;

(0,) urTy o 3aod
aelano e a1e BurTood Jo danieaxdwel : ¥

(19,
N W/TRON }D, NeW/LY) ITR JO 3By oTIToads : )

(~¥cm) sozem
PaaTy 3o 2 T a2d ate 3ulTOO® JO dWNTOA : 7y  ‘2I3YyMm

AN|UNV Xeo Xe\— ”:@

({1} ) 'O
ate Suppood
£q Aeme poTiied 1eOY

(€)

({TExM})
(s1aed uoiT) saed LAq Aeme POTIIRD JBIY : P

({T®o1}r1) (sixed
£1039®B1J91) savd> Aq Aeme POTIILD JBIY : “pH  ‘aI1dyM

Nh@ l_l ~h® ”m@
({TEM}rM)°0 saed £q Leme pataaed 1®OH ()

(p,3u0D)

Documen}ls

4

PoYlI®W UOTIIBTNITE)

12
R 0301-1991

walT

(penuTiuod)

T ®1qel



http://www.avadocuments.com/doc/jis-r-0301-1991
http://www.avadocuments.com/doc/jis-r-0301-1991

J1y RxU30L 7L m8 4733bUO USUfroo T34 =W

(%) T°n3F uT
us8013TU JO 38e]juUusdaad sseuw

]

(%) Ton3F ur anjyIns 9TqTIIsnq
—wo> Jo a%ejusdiad ssew

13
R 0301-1991

(%) T°n¥ Ut
uoqae> jo 98ejuadzad ssewm : o fazoym

Documents

@5QM+AWW|§v>@N+u@wwgbww”
{(0D)s0—Coytore—CN) _
N
(0D) + (C0D)
SLO+I.98'1

v

=, 210

OO s g0 +-290 x 0+ 2L x 10g 1 +°¥ (1270~ ) =9

Tony pInbTT Jo °sed Byl ur (1)

*porTdde °q Lepw °orTNWIOF FUTMOTTOJF

2yl ‘Teony Jo pue uwOIISNquUOD Jo sed Isneyx?

Jo suor3isodwod WoiJ PSUIRIqO o 03 ST

(NelW) D TONT Jo x W T 10 3y T 29d UOTISNQqWOD
Jo se® isneyxs Lap JO JuUNOWR SIJYM ISED SYI ul °¢

s£193eaedss poppe
aq Jsnu 989yl ‘S9IBM PIITF I2L 30U UT
15TXo sjusuodmod 9TqIISNQUOD BIASYM 9SBO UT °7

*({Jomm/TEOY €C°0}
Oo% W/LY QE*T SB udel aq 03 ST UOTIBINOTED
sjeurxoxdde yo ssed 3yl Ul ‘uoTISNqUWOD

Jo se8 1sneyxs Aip Jo 3esy o1JToadg °T SHIBUOY

(D,) @anjeasdwol Azeurpao :

(9,) UOTISNqWOD
Jo se8 3sneyxs Jo sanjeasdwal : 4 (p,3u0)) -7

poylsm UOTIBTNOTR) woIT

(penutiue)) T STqEL

.


http://www.avadocuments.com/doc/jis-r-0301-1991
http://www.avadocuments.com/doc/jis-r-0301-1991

