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Study on Working Environment in Workshops (1st Report)

—— A few Problems about the Working Environment in Glassworks——
By K. Kinoshita

The purpose of this study is to pile up the data for the planning of a glassworks structure. Fir-
stly we inquired into the scale of the structure, used materials of wall, floor, roof and others, and
“the relation between manufacturing process and the block planning of structure, and what we
have measured are the surface temperature and area of heat sources and structures, air tempera-

"ture, air velocity and sound level inside and outside of structure in summer.

From the results of this inquiry, this paper points out a few problems about the working enviro—
nment in glassworks as follows:

{1) Protection against heat from a furnace is not enough.

{2) There are many structures which were planned without considering effective counterplans for -
ventilation in summer.

{3) As the height of story is low in two storied structures on the whole, high temperature air is
not exhausted effectively to outside and the calorific intensity in the interior increases, so that
the environment of working area is influenced by the height of structure.

{4) In the automatic manufacturing glassworks the sound level which the machines make is over
100 phon constantly inside the structure and over 70 phon outside of works site, and there is
the possibility of public nuisance.

According to these measurements we get some fundamental data for planning of glassworks:

(1) The approximate calorific intensity amounts to 120~284 kcal/hm?® in common glassworks.

(2) About the efficiency of heat protecting plates which surround the furnace, we concluded that
those which are duplicated by small emissive plate as aluminium or glossy iron plate and fire
proof insulating materials, for example glasswool or rockwool are comparatively effective.

(3) The scale of structure, the floor area of working room and others.
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Table-1 Scale of the strctures of glass_works
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Fig-1 Number of glassworks to that of labourers
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Fig-2 Block plan and the manufacturing process of glassworks
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Fig-4(a) An example of temperature distribution on the same level and the plan

. Fig-4(b) Setion of a single story glassworks.
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DREBIMEEL T 20O THIERD 5,
SEDORHETIE MO THOBRTIHEOER#E S e
DHEFRRDBEKIACEIN A BEOPMEOMESTEL X

Jable-4 Sound level (phon)

\

I 2

BB THN

80 ~ 90
100 ~ 105
95 ~ 100
90 ~ 95
75 ~ 80
75 ~ 80
90 ~ 92
98 ~ 100
85 ~ 90
84 ~ 85

THRAFS

75 ~ 80

74 ~ 76

Nem o oO-EUOWw

5 &0, BEBRFEORER, RERE, REMIT
DRINEE « BERCLIBEROBEFORTEE % JIE
LTHhiz, BIEX1 B 3E, Kik&RBMEREADOER
BEEY — 3 A2 RBEHC, KIMELTBRBEE
AV, 300° CEL EOBRAEFIZIEHE S hiziEr b of
BRD 5 VIIEAEHEERIREC L e, MEERIT
WO TH 5B,
a. JFRBEEIRE
OEBEUR TS » v 7 JPREEE 300~400°C
WMy APk (258 250~300°C
b. #E®E vy ARNFELRS R) AEREE, WE
31 BEELOAH BT LI Uico #ERIE Table-5
c. FERNEERE (REEBTHRAFCARLLRS
BERTDH D) #HET300C° LH#fEE
d. BHIFRGRERE

EAR XD 2~3m0DfH) 45~100°CFE 70°C

Table-5 Surface temperature of heat protectnig plates.

%

LT% 70 ~ 99°C 82°C| 3mm@kt, 2EH2E, KEBEARE, WOAMNOKIE 70°C BE

ERIEIRE | FiHE
E » 44 ~ 136 75
M » 77 ~ 187 122
N » 46 ~ 160 84
(O N/} 59 ~ 78 69

PE b & ViR, BELERD

W 2 VIR, PR EETEbDT

Wik + 2 VIR EARM O A DR

AR, W 10mm D7 AR MME, AAEEESRE

e. BT 7 ARE 1,200~1,400°C
BYDIEEOTHE TD T FHOBINFT OFIL, T4
REBO L ZF0ZELY, X o THEEOHEE? HERA
X BE SN DRGSR Qe MBI R OR TEDH
Shs, HLEYHNOZKIEE, /NEETEEREOM
B X b HMIcfEE oo TWBDTE & Tl NZEE
BERVBRANLEZERE L OEPTHWEE L, —&
EHRIET, Fi, EHMHEERTELOET S,

Qer— aey(61—Ea1)
“ acl(ﬁx—‘tm)'l‘a(az—'taz)

{aAJs+Zap(Ern—E,)An}

Fio, BRAOEREN OHITIC L - TRESh 5 B%
Qez, INTAIREID 1 B4 » DBRBES A F &Thud,
BYORMOBKIGEI WD BEEQIL,
Q=Qc1+Qc+F c‘iﬁtao
X o TTHOBREEEBOEEREV TR Uicfld B8k

(26)



B & AUEE BRI Table-7 © X 51cic 5,
o 2 SHEESME DB S BYRER, ot SEENTEOXIHREVE
ER, 0, 0.1 Th NS EONEE ROANEERE, fa

P ERNESRE, fa: SRR, Ti=6,+273, Ti=
On+273, On: BEARERE, o :@/AEFSIV0EER
FEEORILE, A : AHZREEE A BYHoOKE
HEIAREER, Ar: BRERER /. BEEB 5
ERZZHSORM, ar: SFEESERE & 4O DOIESHEE
EE, ¢ BEENEOBRACKT 5 LMBRIGHET
X oo=1&1%)
=R DO EROES B

4 4

Yap(Er—E,) =242¢Cb.{(—1%) —(%(‘)) }An
THb, Co 1LBAEDEEHI 4.88kcal/hm? °K*

FIo At E AT 57, 01—1a1=3°C, s—#e,=5°C
FKEEAND Js % 700kcal/hm?,  ae=5kcal/hm2°C
a=20kcal/bm?°C L{RET 5,

e B HEDEPET It » T BRERIC OV CEET, B
THRAAMEORITEE R L OERREYHE LR
L OFRRLOKIRE I RRE, ZE5REDSE0HE
DHHEHTIREAI(BEEL DL, ThLDEED T
& A TEKRE 2m/sec LU CREAE—E Tty FD
fERDED AL THYRFRNETH S, 2L, O
TSENERSD b DL 3m/sec L EOGHRIC I HIND &
ELHBY, THIIERL C—RCBREER YR AT
5, —RICEROIROWGED ¥ h OBHITHOBE
DEMRERITEHE CHAE OB EDMIIER LRDd b
U

Jurges 13ZK7H 50° C DEEEHIRIZ 20°C DK FHEIC
BT, BE 0~25m/s THRL, EBMC dow OfEY
RDTHBM, Thicks

BE v<5m/s DB
Qev=5.3+3. 60 kcal/hm? )
Oep=>5.0-+3. 4v (EmED
Gev=4.8-3. 4v CFiEmE):
ThHoH, HEDOBEOERIXLXFIAL, v=2m/s O
Qep=12.5kcal/hm? 7%, LivL ZIUIEBOREL
b bioind L O RELEMESHETH DD TE
RAATE & 258 & OBRERY - OfEX 0 ¥ ¥ 1F
TET, RREECIZHELEX BLENRS LN, F
REBIC L RDONTE LY, HEK v=2m/s DF
WATWNICEED deo DIED 30% WEAEET B, =0
Bz BVREERDO #5285, 200°C L Lo FREER -
DO B EEDE der=16.2kcal/hm? } LTHK4E
BEYHETHLOLTS,
WIC Table-6 X THIT I\ TS T ARBOFHE

Table-6. Total calory of a few sorts of the

fuel burned in a works per an hour

1 SERIREE LTchE
SR @Eggb Q%E%%Vh
B O 96. Okg 96. 0% 10
L T8 ety 4. 18kg 5.0
=t 101 %10
B 154. Okg 154. 0% 10°
Fa sy 1. 0kg 1.2
E
i H A 15. Oms? 7.4
£t162. 7 x 104
B 59kg 59.0X 10*
Frly 0. 4kg 0.5
M n
A A 5mS$ 2.5
+62.0%x10¢
E @ 42kg 42.0
N » =R 1kg 1.0
#  43x10
= bz 287kg 287 X 104
ao 25kg 25
K
Fa .y 3. 33kg 4
316X 10*
E W 71kg 71. 0% 104
o Frty 0. 42kg 0.6
’ 471, 6108

RN 1REYS D ORBEEEZRD, TERFELILLDL
AL TRBEYER LER 2T, COELEAR
BN B HEREDOLELRDIN, ThiRB5EKT
% (AEBUEENC X 2 BUBTH) TILMABEED50%T
DREACHEE Sh, BRIERENLZEFI, X, B
B, KE»D, R E3ECEEE R, FoMmER
Al c—MiB s NG, ¥, LIHTHHRHOBR
EBOL2BREBENBEACKHE I TS, hbn
THLERETH - TOITHE (3 T Tidaiho x
SI2MEET, 2B IEES T 1 BEOFKRDOBEE
LOFEEMEY PEOREBREEEOFICE A T ik
Wy ZOHEDTTH LD OERD L o Ty
Bo PREEENENTEM 10tkeal/kg, F w2y, 1.2X10¢
kcal/kg, Fif 10tkcal/kg, #;ATA A 0.5%10%kcal/m?
ELTEEL, BREEFEAEBERY AOEEE»D 1
R4 ) OFHAEYEHR Lic, 1, THAOREE
IXERROML THANREDOME LT, fFEEDATLD
DFEEE, FEEW»bOREE, BRARENLDOIREEE
Is ERMEC L DR ERITE TS & LN ERR, T
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BN EEORIIE, BIE, BEADOXEOES
B X D HBEEEA TV 5,
RIAFEBOBROBRELTANTAHB &, Table-7D
XoWRieote, Th i b BEfIAERML ) OHEEREGEE
BRAEROML TH oo,

Table-7 Approximate calolific intensity in

some glassworks.

JLH 44,010 3575 123
E 43.4 1990 218
M 22.7 n 987 230
N 14.9 » 1306 114
K 155.1 5460 284
(0] 13.0° 1960 67

EROPFTMIH, KTHRIRECHELTo- T
TH BB HERRE Ul =0 2 THORFKAREY L »
DRBEREIL 218~284kcal/hm® €, HEW LKL
THIZLTH, OTHTH - THMAEEYC) OREE
1% 67~123kcal/hm® BE L7 otc, BAREYLH D
REEY D - CREELERTHETIE, 50kcal/hm® I
LOREBMERY L O THYRATBEHRT 2, LRH»
LRELLETHIVThL EbD TEVWERTSH L2
BT bbb, FEOBRYEIE, W OhDfER
RELTE O FOERIIEEIELIIE LA, B85
et OEWER & It EAN\HKD L E 2B,

7. FHEDDOESHRE BHRRORE(COOT

AT H EREE A VTS AEE L Th 5 THTIT
BRI COFEZRIEEROMIIEST, #- T
BREIIBHEE Lit\, LinL o 08EHRLUMSOFT
B R EFR BT TOWATH TR, Fhodhic®
BINTHAHBX 0@y s AR L, FHTK
FWEEN T e B 1cd, PRI SBOIEERNME
SRS ZLITn B, T DRbIFkD bOMIILES
ZhE BRI X 0PI OFESIBEMF LD, &5
U fEE B ORI\ TR LR X b, S
DHBEOWEET L VERBRELTiobh Ty, £0
R EAREIE LT s TE . WFhbFhb
EHEEEEOH T L) —DRTIEELLDTH - T,
B X TR EHE O 703 OEWE R L A ER T2
TR IR -

WD & 5 e F TR EESRE b7 7 A AL
ETH TP RETCES R o B b 2 v

|, 5 WEAMORAFE LD 7 ~ Kt Thid 5
LW X B RENMT bR Tw A, ZhThhich DR
BRSO ¢ o L TE D, L L b & VIRHEEOR
Mo RO ERZES ST T 5, OEVWLEH O F T
13, Fig-6 © X5 ieREBTIEEAITiehb T 51FRS

Fig-6 A bad example of the method of

protection against heat

7 DAV N
3B, FHEATOHERNENELERINTELT D
5 EBEINBRETH S,

— IR T HRBFBMR A I D B\ T, FEIHEL
TN 7 ABEREBETIFENE ZOITE THIThedb
RTWB X5 THHA, Li LD &R & ORI
AN T, SRR EER Y RV CERT3
MEL I, FETEWERE OB BB 2R E R
% EBbh, BT LroiExfTino TAIC,

FTREA bR TO B HELOWTOF E B 1T
Table-5 DB Y TH 5, Ffkv vy RERETREMLE
X o ThHHEIED B, KE200°C~300°C AL THE
PSS CREVGE TR BRE L b LBbh s
PIETREED T BRI e b - foo BFBUR ORMIRE 3
FERHIToTehd, MEERC L - ThEx RRESMT o
THD, FLUSHBICGES &2 ACEI LR, $5
VIR BRI TAN e P ORR T X137 b DBEC I
o TWB, BIEREETIL 4°C~187°C BE T, R
DFEWY, M X v EERD D, FELALTHOKE
SRBEMI B R B T, ZoHRT, LIEHT
REERE L oh D LR e RE LT\, FOB#
ROETREOREER LR 5 LD THOBED X 5
CERBEHEOMEDERI N,

FEOM P MO ZGRE, FHEEER B0
BEfR, ROFEBEOWERZR Y b LI HROIEICE
BT 5B OB OV TEL TH B,
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B & BUEOIF I $ o0 TEC B DL Lk
#, ROFE b ORGSO ASTHE TIREFREOR,

d@ —_ A Cb€1€z
2( dx )o @er(01—0o)+ e1t+e3—¢€16:

SEARE)
ZFDOEHETIT

Z( ‘(iiax )d=acz(92—90)+¢20b5233

4 4

’ T2 To
SEAEE
X BHEGR DFERE COERLEND
de dé\ _ 1
Z( dx )n ( dx )d 76
"C“be@'c“J:EEZﬁl D IS BB HERTENT O, 0,
BRDDZENEFED, (6, 61, 0 DENERMEDE
T, FOENED T FERORD 4 ITOER 1 RTT
CEXH: TEETLIONEBTHSH, ZOFE, 0

81, 0: IIRBTID LS IR ORBERABERWV), X o
TR & SEAT e il 3 5 BEALERE AN DO A S EET

Qa—QDstslss{( 100 )4 ( 11(;3) }kcal/hm2

BB D e\ S DR BEOECFEL b OEEA
HEEX

Qs-"§03Cb€263{( ]j"(;i)) ( 17;)‘6 )}kcal/hm2

(6:—62)

m=~..g_3_

8

LEEREAT 70 OEOROMOELRD, PR
BRI THFN ez,

e, Qep FEFE, BEOBEER kcal/hm?

Os, 61, 6, BWIE, ROBBIRFEEOXEERE °C

0, 6o BiEdRsEE, BEIHOZESEE °C
CTs, Ty, T FRENERRE °K

01 05 BHEAIR & 70 BB ik RO S EE,

BB & T T 5 B & D

TURBHREC.
&, &, &5, EEE, BAVRIE, BHBMR & ZHICTATIC
: x5 BAIHRSE DR 4E
T BEROREMES
2 B &R o B
d iR DR X :
Co BADOIESEH 4. 88kcal/hm2°K*

TR 2RI v FROEHEY 3@ 0 HEL CHE
LCahic ’

s = ctgy = 6 kcal/hm?, 05=250°C 0,=35°C 6'0=

70°C' 9,=1.0 @s=0.3 73=0.1, 0.3, 0.5
(1) [e2=0.95 (2 [e1=0.95  (3) (sl=0. 95

£,=0. 95 €2=0.5 £2=0.2

(es=0. 95 (63=0, 95 e3=0.95

05 LLBFEGR & IR B BAEROMBRETH 5D

= CUE 95=0.3 DEA DO TEHE Lz, HHEER
ﬁubwﬁﬁ%abi(ﬂ%@ﬁf%é@f~ﬁk%ﬁ
ERARDDDEEH T HTH b,

Pl D EDLEEL Fig-7, 8 KRTHE) THD. =
DED B BFEIR DIBILED TR E T Lhibh b B
% Fig-7 ©H\T 70=0.3 DB A B Fc LLET
% L B8R OEEOESER ,=0.95 0.50 0.20 D&
¥, BHEUR & TAT B OB ST B 2 REXBIR
R BT EE DD EHERO. 095, 0.047, 0.016
#2755, * L TR UAED iR © & 3 O KATHRIC
LORERENRDD = E2bnh, ERPEREECL

 BAOHBIRCATN T b MR 0 2B =0.30

DM DNTHRD &, BiEdED e,=0.90 0.50 0.20
DEITFRER 63.7, 31.4, 10.5,ccal/hm?® &85

L RICBFBGR DR NN T R B &, 3m/m DA S

BUR L L, Bk, 2Ebsvy 7 ARl AR
MR 70 OEITTREDO L35,

(1) &K EX 3mm  7;=0.65x10"*

@ 7r3IR EX 3mm  7p=0.17X107*

(3) ARHof (BH) EX 30mm 75=0.21

@) WiEGEE R 3mm D8R ESHERLSE

kT oD DIE - 5 AHE+
B s (R BT 7R
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30mm 0.6 0.70 0.90

WS DR X R E L FhuE, BB OFREREILES
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LIEBETH B HE LRI LI, T = a
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MECELTE b & VIR, 7V FRETY, FOKEDE
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TR R AEEC, NEECIEY 7 ARCEROEE
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Fig-7 Theoritical surface temperature of a protecting plate,
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Fig-8 Rolation between the quantity of radiation heat from a protecting plate and its resistance

of heat conduction.
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