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The pressure-proof vessel of foam
solution
(storing volume=ca. 30 /, discharge volume
=ca. 23 ()

a ; supply inlet of foam solution,

b ; discharge outlet of foam solution,

¢ ; supply inlet of compressed air,
and P ; pressure gauge

Fig. 1
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Fig. 2 The premixing type of foam generator
for small scale extinguishing test

1 ; straight pipe,
2 ; 25 mesh metal sieve,
3 ; conical pipe,
4 ; impinging tvpe of jet,
5 5 60 mesh metal sieve for filtering,
and 6 ; Inlet of foam solution,
Views of AA’ arrow direction of
several jets tested
B I diameters of small
Mark in: discharge holes
the Jets i | ;
Figure |0 ~ a ‘ b I ¢ d
o) N-1 2.0 1.0} 1.0 1.0
(d) N-2 — | 1.0] 1.0) 1.0
<) N-3 1.0 1.0] 1.0! 1.0
) N-4 1.0| 0.5 o.5\ 0.5 0
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Fig. 4

The curved pipe R-2
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THIERTO 7 7.4, 5.4. 3.8, kg/em? |2 toiod
&, FZSHBOMEBMINT I v 7 LW THLEA
B LD RETEHE T LD, COWE 20070 F
T L, 200 F7 off, 1LARYYYE—, HICH
WO 1l e—i—52 ML THEEDIIZEI
U7z, MURBHIRESEE OMIFRIC K DIAVEREDZE M 2

ATDHMT, KELHEGclERSN, WEAE
nNTNdNHw S Foam collector 0 L EE DL
DILRERRZIT o/, BIERERGIVE R ER
&, WWBHIRORSET, HIHER, 20RO
Hiht, WURE, MK, 259% PV SR, &g
DE—HWFIC DONTHIE & NI 21T > 1,

4 RBREBELER

4.1 BTy P N—1 2 HER—1&D
AT X DHER

MR CTAT CELMIRERIC D%, BocsifE
Lizcy=y FE8N—1 (Fig. 2 B & HiER—1
ZRNWTERLU, 2085 1T Table 1 IR &%
VTHd, CORBRMIS N—1 & R—1 Offl&Eick
DHE, BERKCOWTHHEEINEbOr BN
7o', KIBIRIERE 3 % BICIZIRHIES =7 kglcm® O
EEVV Vv VBRI, 6% BT RIE=3.5%g/

cn* OEEFVAYERIN Lo, LHLFVRY
flds K ORAEEDO IR OE—ERIWTN D REET
Hol,

4, 2 HBEBIVO YTy PEHOMBIZLDHE

AHUERE D AR R
4.1 OERBHEN 6, BAROKIAE2E—ICT D
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Table 3. FfEJSTy P N—1, N—4 LI R—2 OPEIC&HAFAD
BEOFIUEBRER (T-3)
. | I . TR, -
geod |l owm B sey e 2 [HEEL x4 w (D % @
RO B y Lo b BT =7 "o
=5 (e S | S F o s 25(50)% F v R
[V (b) %Bndﬁ‘ 11d '%‘ (d E&‘Z?%(A—g FS f/‘ﬁ]lr] B — ,r/J: ( i)
(a) % °C (k) 1) lem? IR i
kg/em®| () () (hd
A—2 3.0 | 20.8 | N—17} R—2 7.0 6.4 17 307(5 | ¥ — | 200 F7
7 v 7 ” 5.0 6.1 VRIS LD 4 LRI
» p y Y 3.5 5.6 1707 (3797) v f{" -
B—1 3.0 QLS'NwV R—2 7.4 . 8.7 7' ME s -
g P 7 Y 5.0 1 67 | 17ER : 7
” 74 7 3.6 1 5.6 VA ( 7
B—3 | 6.0 | 18.7 N—1’] R—2! 7.0 7.0 | 570" O
” v 7 5.2 5.7 5" 07 %
” ” 7 71 3.6 5.1 1IN p
c—1 | 3.0 ] 205 | N—1 R-al 7.0 | 83 | 7nik B -
7 7 ” 7 5.0 6.0 57 07 4
C—2 | 6.0 | 204 | N—17| R—2 6.9 6.0 | 5'LLE s
( A s Y ” 4.9 5.0 | 1EIKN i 7
E—1 6.0 | 20,0 | N—1’| R—=2 7.0 7.0 50" iy
7 7 7 ” 5.2 5.7 5 0" ! 7
” 7 Y Y 3.6 5.1 [ 17 PAN Y
B—1 6.0 20,4 | N—4' + R—2 7.3 3.2 | 27157(4736") g‘fﬁéﬂ”
a Vi Vi ‘ V4 ’ 4.9 2,9 | ]/40//<3;17,,-) P
|7 ” S T 2.3 1 17 07(27107) Y
(T-3) ; Foaming characteristics in combinations of the jot N-1 or N-4, the curved pipe

R-2 and a metal sieve inserted between the jet and the curved pipe.
N-1’ means that a metzl sieve is inserted at front of the jet N-1.

Fig. 5

i, BUKESI=17kg/cm® Tld 4 ~5m,

Foam collector developed by US Nuw.
Res. Lab.

5kg/cm® ClE3~4mTHolz,

BOKES =

4.5 WAL EOEEE OPEEEAER

DY C AR U OF i 7 2 v
D DISHBKE OB SF D— Db D2 EWET
T ETHoIcl, AETCEIZ DX 7 kg/
cm? DIEJIT12.0~28.00 p.m. T, KE#H
J RNV DRI DG DI In o7, ZERIEDE
KYERRIZ DN TERIN AT 2D 2 - D I
i, SRICHKBENSTDLENDY, &
OYNR:oF = DY e - e A [ B R R Ay R G ()
BEOFEE R T DI Ea s E L.
ZhiE Fig. 6 ICRT SIS, JOMDERED
BT O T BB OB RS R FEBI R O]
DR s, RELIGZ2MBI VIO D
OHAN O DN BTN EETE D2 X5 TRL
foo CHICE-oT NP g MO WX ZEOXER
TU, Bl #oiig 30°BighEEE o TN
THEBIC Lo TND, CO#FF Table 5

KRG &P THD. g 8 h H2WT Liigoiss
Ll oE iR B o7z,




Table 4. Foam collector #¥iC X DFIAEBIES (T—4)

wowlmom | om | ety | BB w4 o () -

E " T iy 5 Ty F RroD3exy | e A
Aé 7E:‘f (b) (C) )‘LBL[I‘%L EE jj Hﬁ/ﬁx:'? 25<50>% | 5\ l.l@ .
n(a> % °oc D('i(>‘7 ((l) i VZ\/HJ"PF‘I ] B—H: (J )

. | kg/cem? ey | Cg) (hy a
B—1 3.0 21.4 N—1/ | 7.1 7.3 2’ 0” ‘ 7 — E 187mm<,)><50 8nim 0)1[;(,3\
N v 1 49 6.8 | 17507 B 2 I

- ! ,I77 i e — R -_ PR — U — J—

(T-4) ; Foaming characteristics in the mehod of foam collector developed by US Nuw.
Res. Lab.
Table 5. (@%5};!'1”1 B OSEEIERFRASH (T—5)
- IeEE® 5 B—1, ?L'H&M‘L‘ f@—TLi’JB:JJ 7. 0/“/0’1“

BT [ BE A | OEEE | ST Y0 WO s Eik W g
Tyt | %f g o i 2. h&MSHEOEILL H =
HWidm |2 & (m) (n) (i)

RGARO S R Th j

1.0 b2 IR DI [ E =7 —
2.0 o FIUE L ARV vH

N—t 3.0 302 AKLRDIIEIZ(S kD & 20/
4.0 [ FYTF U E e
5.0 i 0

R—2

1.0 1 60
2.0 1 12

N—1/ 3.0 1 3
4.0 -
5.0 ! 1 0

——t

150

(T-5) ;

(m) ;
(n);

Relationship bztween breadth ot the g

into the two passes by the foam d: stnbutol
breadth of the g-pass (See Fig. 6);
divided ratio of foam volumes throgh two passes.

Fig. 6
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The foam distributor

pdss and ratio of foam volumes divided

a ; inlet-pa:t in which a
curved pipe is
inserted,

b ; hand-movable sepera-

ting plate for divid-
ing a foam-flow into
two passes,

¢ ; bottom plate with an
opening,
50 nun > 28 man

L-shaped plate for

fixing,

e ; a opening for flowing
down of foam,

f ; a side wall of a test-
ing reservoir,

g ; a pass to the testing
reservoir (g-pass),

i ; a by-pass to an

inclining gutter
by-pass).

(h-

and 7 3 the inclining gutter.
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bOEEZONTEL, HBBEHRKIC oW T—EREK
2 B8 BHE % O B OBETERIR 2 T T OB s U
CHEBFFFICIR S 5 SNIBIROBrHELnE D
nNTNd, —RICEEREOM ML 3 —5 T &
DTS, —HNEERROH D OIXIER ZNZ
5% (2 5RES0°C LT Db & CrEI5 LR
HTEDEDNL>TIND,

FEEER R A% AME DO THRBTIC S D RN il
o RIBECOBEDEME, AR E AL
B2T o cBTRITNERAIBEL OO0, Fihé bR
ORETHECHETCEXIMERFmI3L®EE LT
ELTICHER TR I 0wy, BIRERLES 20 d

il

& TIRIR ORI L UL E A RIS WS
BT DFIE DN T LIRS F oM DI
KAYESEREOINETH B, HIRIKOHRENAIC
HERID AN Z N,

FNHEF DL LR TCATTELT=0HEER
WA~ —OmHES, WEESLSTIC—20/E
BRI DN, IR E S £ X ALK E
el #:nb & T pHAE, thThAX (B), BMEM

DRGSO OFTFHE, FAETLON 2SI
DNTBIRIBLOHNE 21T -> T Elr, EREBROE®

THEIMK DR -AE L TH Y, TOMMOTEESHY]
DIz BIIF B R 21778 b AIE L o 1NN 2 B8 H L
BLTWay, UHATHEITONESERZE S
OTHRIET D EIZT D,

2 HEAFEBROAFEHOREDFH

PSR D A — 7 — 5,

gk, SRR IO, AT LB

)% OFE A Table 1 (WED 1237,

3 RERFRNREEOBESOHARRO pH 8, SRTARDEAL

R KR R aya i KRR O KBEOFIRIT 2 5
2 ¥y DIEIMNC—RTTIROE S, SREAROs v v
(RHE#20 1 A) w098 r‘ﬁﬁtﬁﬁén’cmé Lizho

T, REEAP TR SRR EREEML OOFET
DR HEHT /-0, EHAF 7 A& 1 I FERD
12, 1 R OEMEEC HXY a8 (&FmE
146 cm?) Z2HEEMIC AN RRRIC R LIZb0&

WMBRLENEROZZOLOO 2 DE, HEEN
ICESH D2 ST Tlre 5 hORERBR ORKR O pH
Ebivmth%&méb6mtoﬁ&¢kafﬁé
S, BRI HINTWD O DEE UREORE
BWEHN, bohLoBitvicioiizREL-LO
ZHAIL .
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Table 1. 4t i &/ W — # (T—D
&aﬁ\mmm;&mﬂmk &M iR | s ATHE DR SEilyb 5 >
I BhEE R ﬁMme o - ChD NS s -
&E Bl E ook g H G || 4ER ll Z KO (i)

I . 4E 1 . !
Ca)i (b)) Iedl  (d) Ced | Cf)y 1Ce) éﬁ Cid

. |FeSOse - EEI20L | N

1| A | 3% Ca(OH)2#k 67320 11| A ’ 26. 9.62 %i%{ Tiss | vaghs

17 A ” 7 7 7 4 Y ” 7 v

21 A 7 7 7 Vi 1.62 7 7 Vi v

3| B | 2| Neomw PGl 4 1262 26 a63| o v | EEE BRSO
41 C |~ KU AIH 7 4,63 18, 6.63 » 7 ” P

5| B |~ | NaOH% Fe(j}lio ” 3.63| 24. 4.63 7 z/’:j% y

6 B 4 4 76: l/ l?é{g'-l I /I'\IUJ 4 K4 - 4

VS

7| B | 6% CalORNk "ol 4| 4272 | GWE| o, BREKAH
770 B Y Vs Vs 7 7 Vi Y V Vi 7

8 B 7 NaOy #: 7 7 4,63 24, 4.63 4 7 4 7z

91 C 4 A AN 7 5.63 18, 6.63 7 7 7 7

0| E |~ 7 K ” 3.57| 30.11.63 7 ” *D%A}\?foigﬁﬁﬁ
N D |2 Caome S0 v | sed 572 4 ro | B BREREH

s N g
[ e ” U el 7 ” (A Rl
T I P Lt o I I B N BT ) R —

(T—1) ; Details of foam compounds tested,
(a) ; mark of foam compound,

(b)
(e
d>

(e):

)
(g)
(h)
i)
i

; mark of manufacturer of foam compound,
;  used concentration of foam solution,

;s manufacturing method of hydrolyzed protein base,

3 appeared in the Japanese markat or not,
;s datum manufactured,
;5 datum and package received,

5 kinds of fuels to be applied and

;  remarks.

ferrous salt added to hydrolyzed protein base,

K.K. 8, HM—5A 8y F 2GR pH A — & — 24l
Rl 2 LHIEROBRIZ 202 5°C Tho iz,

LCABRO BlEEiE JISK 2504 (Il vk Al
SRR ICHEL TIT o 7o RIEERRHCMIZK CEBIE
IKERZ W, 5 X10% Q- cm LI Db D) #2ME TH
EDOIDIKER IE (3% Fiziz6%) 2L, D20
°C, 100¢c. ¢ IDWTHERMEK . K. B0

Uiz
ISR 2B LD O LBE LBV O
HREARERO pH OFFFE/IE Fig. 110R T &
BOTHD, FTIZZOWETAROREHZE LI Fig.
20 (2) BXT (b)) KRTELBUVTHS,
AP ORMBNOTEEZ L + 5~ +35°C
THoT, MEBHBENSEAME COMM TR, &%

BEM A, 157, —EREI500rpm o128, F2EEL-ENO pH i AIEEBES O L
wCcABRNE L, HOBEEOEINEH D0, BEELBLBE & P 5 n
BHECEL, ERHASFEASEFoLREE< s (JAN B0 pH OFEEBREME==20.4). ThicC

FFOIAR—T—BRNTRIAZI VI LKL, &
B —ERICR B ETH S AN I AB— TR 2R

MUT, S 2EE LB CRNEHBER D pH
HzloN, WIEAR» IR FRTIEE DS,
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(Percentage of precipitation for foam

(pH of {foam compound)

<5 FRERLILENE E
(Any piece of iron pate is
not immersed in a foam
compounds.)

+ 5 GHERELCES
(A piece of iron plate was

immersed in a foam com-

pound)
> 10 20 50 100 200 500
days
RIS A9 1R 2 4938 B L
(Time after the test started.)
Fig. 1 ZHWNRERHOIGUREO pH ORI
(Change with storing time of pH of foam compounds under
an usual indoor storing condition)
e RIRR (@) 5 BF2ENL
050 o 7? IRnE &
;l: ; ,’I.» fa) (Any piece of
1 : i late i t
¥ o0 BXEEE (JAN-C-266) ron prate 13 1o
—~ Ve 3] : immersed in a
3 1 10 20 50 100 200 500 1000 ‘ 4
e (RSB days oam compound,
100 o Lo s
& 0?0 . ,7 W 5 ghrEEyiL
= U 21, -
3 sil (b Fes
~ 3 <} (A piece of iron
§ ~ 005% Iﬁk%f‘{:ﬁ— (JAN:C-26F6) _ el Y 2 . —_— plate was immer—
] 1 10 20 50 100 200 500 1000 sed in a foam
¢ days

d.
N B P45 40 ALB B compound.)

(Time after the test started)
Fig. 2 SNRERIREOENFROLTARORIEL

(Change with storing time of precipitation of foam compounds under an
usual indoor storing condition

— 12
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TROBBRYFIEICIEND D7 VA U, BRE
CBRMEHOD OIXREMCRTT MmN R O 5 h
5. WTARIZDWTIE, MHAIEBBEK 3 1) 1T0.05
% (JAN B DU TABHARAM 2245, &
F2RELI-DOESR 2K LANDOLN LILT

4 BE{LKERMCKLDIRREILEE
R OEMRINO—D2TH B E NHN THNDZEXUR
DBHEOEFE L oNBEMNTHREDHH VIZTH K30
%BBIKRK GRED 2 Uz, BEERB L1 M
ChAREEK 1, 2, 5, 10c.c. ZRNEEGLE-ZDLO
BERBNICKE L THRINGED pH, FE, MLThE
ORRE e Loz, Cod pHINO LG 3 KO
HFCOxFig. 3, (a), (b)) (¢) ICRT&Hn
THd,
TKD%%W'%~%H@WPHMH$@K%<V
TUs ZOBEH6 FIME 5 U ARIICIEL TH
WUM%%%%@QH%&6&5$OLA5OQTA
B MM KEKEINE ORI F B & © BRIE Fig.

o
a
o

@

g ®

t 10

30% H202 2K
XYL 2
1 ce

2
5

NIRRT RN, FOERIESTHD. BREE
(+5~+435°C) OEFA, WTARSE pH O
DOHIBBRIESE 2R L BWEAEHE DIAM TR

M o7.

DJFED pH, HE, SR TABDELL

IDRTEBNTHD, LTAE pH A /INIIS
5u&0 AR ALIXL O, #=asroi L F)JRIZ
& JAN BRSO T A ERE (0.03%) 2@
A =_=TFTBDEDIZ0D. WR{GKIIKE IR K100
IZRT 2 ZNoHBOKER LU TR S B#B
m%m%mma@%%;Fm 51209 E B THo
T, —BEoFEE, BME 5 coc LTtk TA
Hig—@HEICHRDTEHbnd, LT BEOM
EOR, A2/ 2F v /) AZ2-T-TUw50E

AL—HRIC LoD T, WTAEERIE S OMBEERIZ
BHRTHDENDOND, ILIo ki

B i T
BLUET KL K. BM el th it CRSIE == 2 %)

&,

N
2
£
2R
g HT e oty R
o o a
g

pH . R e
2 a | 20 50 100 200  S00
- = 5 " " PR PRI | dClyS
° ~20 50 100 200 500
~y k d
=
<
S L

50 -
L 7 ' A q
0 50 100 200 500 days

Hy0y Arath » 68 B 03K

(Time after the test started)

Fig. 3

HRBLKRRINC X 2 #LEEOB SO U B D pH HORFE

(Change with storing time of pH of foam compounds by
addition of hydrogen peroxide)
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M, fEe~%~—No. 1, a—X—HE 60 rpm, SN, FOCEICLY pH, WTABIBIUHS
WiR=20+ 1°ClchWcllEL:E, BICKERFBESEZ TR ENDND,
U LEoERE S, BIUERCLOREOEIEL

2007 13 e
g L T on
L
S = 150F 30% H, 0, 7K
§ ‘Z [ o 1 ce o
E . L a 2 »
= f 100 o 5 *
T % L 0
& .
= 00
s 100 50
° C.
0 14
= #
E2 % o0
2 3 00sker=—===
& _g 10 20 50 100 200 500 1000
N

days

Hy0, Fetmih o 38 v 3k
(Time after addition of hydrogen peroxide)
Fig. 4  B@BKRRNCED SLEEDEE O UL IR OU T AKORFZY

(Change with storing time of precipitation of foam compounds by
addition of hydrogen peroxide)

701
cP o : FbE
5ok a yttki? 1250

(Viscosity of foam compounds)

s 7 >
/ ¢ A BXIEAE (JAN-C266) 1005
0 1 2 5 < 10
HyOpsik o 3 110 .
(Additional amount of peroxide of hydrogen)

(Percentage of precipitation for,foam solution)

Fig. 5 BRLKIRMB 108 Nc o) DILARIROME T LUt T AR L RN
B ORIt
(Relationship between the additional amount and the viscosity, and
between the former and the percentage of precipitation by addition
of hvdrogen peroxide)
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5 REE(LREE

KRB Z 5 # v 7 BI0d B AR B
P OREITZ 5 2 v 7 3ERBIMNCREIND &

LWL, BRICIEZES INd5E60 &% BT o
B, FEBMESIC L o THHHEZE OMlic & » ThHUK

h%oﬂ//W%&U@ﬁ®~W@mx#%@ﬁw®
LRIV bERDIEEFIHVIBEEZLND, L
=80 TEIBROEK £ {6 D=0, ILH] !lw bl}))
BRI BDVELRORITRROW 2E T abs
2(3UAVMm*@6TC)a%n&D%um(MM
w+4%@°ﬁ®m&é1bhfkm§éca L
. BIEEER LIRS XD 20—30 ¢ o BERFR L

ﬁl777<”’20cl:0*;ﬁ£197 HCANTHR LIz B DR
EREHC AN T LR ORISR ITE s B Lz,
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18 Report of Fire Research Institute of Japan No. 25 (1964)

Studies on Factors Influencing the Deterioration
of Foam Compounds for Fire-Fighting

I. Changes of pH, Precipitation and Viscosity of Foam Compounds
with Storing Time by Addition of Hydrogen Peroxide and at

Some Storing Temperatures

(Abstracts)

by R. Nii and M. Hoshino

(Received May 30th 1964)

It has generally been believed that thz deterioration of fire-fighting foam compounds
during storage is mainly dependent on the storing conditions and some properties of the
compounds themselves.

Hitherto we have had very few technical informations concerning the following
questions ; whether it is possible or not, to judge the degree of dzterioration of a foam
compound without conducting some foaming or extinguishing tests ; to what kinds of
proparties of the foam compound we have to pay special attention in order to judge the
degree of deterioration clearly and then how much the physical or chemical quantities change
with time under some definite storing conditions.

Therefore, the measurement of pH, precipitaticn and viscosity was carried cut several
times during the storage under an usual indcor storing condition withcut any rcom-heating.
and some artificial experimental conditions about several products aud a few semi-products
which are on the market in Japan.

At present, foam compounds for fire-fighting mostly consist of hydrolyzed protein
base. For the purpose of faultiess ¢lucidation about the mechanism of deterioration of those
foam compounds some difficult and laborious studies should be done in the future. But
some useful conclusien conld be deduced as follows below.

In order to judge the degree of deterioration simply, we have to take the following
quantities into account, i.e. viscosity and amount of precipitaion, and in some case, a rapid
change of pH value. too.

The principal cause of rapid deterioration of some foam compounds is owing to a
storing temperature which is more than 30 °C or excessive addition «f a ferrous salt.
Especially at a storing temperature above 70°C a more rapid deterioration takes place in
those compounds.

Roughly speaking, the influence cf oxidation in a storing vessel on the deterioration

is not so vital, when the vessel is made air-tight.
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