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\J \J \J 

L~B~6lJ11:J'W'U'11n-UB~n'W'ULLl;l~A11:W-ru~111i-:iiJ1-:i\Jl1:W'1'1J'lJ1ilLL~1 

t, A _, 

"I.le> ~ n11ue>rn~mrnmn ., ., 

'11~'lJ11:JhJtl nu~ ()11:1-J~ '1J '1J 1-U el 1111-if 8 '\/1~-:J Vl~el L~ 8 fl1U 171'\/l'U 111a -:i:w BU ~,:j'lJ B-:J 

\911:wan lfl 11\lLL~'J '\/11n~61J11:J 1l.ia-:J:WBU~-:J'lJB-:J~\Jlnl;l-:J'lJ11:J 1 ~bLn~tel'\/11e>a-:J:WBU 1l.irin\91B-:J '\/l~B 1l-ifl1U~1'U1'U 
gtg~ \I '\.I \.I 

~tBii~Vl fiU B n L~ n ~ '1J '1J 1J-:J'\/l:W \11VI 18 LL~ U1-:J a1'U1(;) n 111-U~Vl 6U B n L~ n ~ '1J '1J 1t!'U 1l.i n'a~VlU ~Vl 6 

'lJB-:J~tB~'1~L~l:Jn~8-:J~1Lal:J'\/111:J'11n~'lJ11:J 
\J \J 

1 'LI mru ~ ~tB 1-u~VlfiUB n L~ na fl I ru 1 ~tBii~Vlfi~ U'\/11BU-:JAU '11 nV1G1 ntl1~ fl'U m:w 
\.I Qt " \I 

'UB ~ L'U 'U~1'U1'Ub"foi-:i'\/l:W\11Vl1vLL~U1-:Ja1'Ufl1\;1 LL~1 LL~~tel'<il~ L ~'U'1:Wfl11 LLi;1~'11~tB~\11tB~-:J"!J 8-:J '11 n 
\J \J 

~flfll;l~'UL~:W~1'U1'U'\/11vLQ"1'-l1~~1'U1'U~'lJ1vJa-:i LL~1 LL~mru .fl11:Jb'Ufl1'\/l'U\11 m L~el'U \JUtl\11'11n1'UU8n 

L~ na'lJ '1J1 ~'ll1 l:J'1~\91 el-:J'1Jl111 'U11fl1~ L ~:wt'U'11n'a1fl1~171'\/l'U\1111i 'Ua'1J'1J1il\;11 l:J 



- Ci'. -

rn1fi~A1'tH'u1 'U n1ru~-:J'1Jel-:J~(;l mMtel'1J1tJ'lh~ nelU fl'U L'll'U'll~ LL~er'1J1t.1a-:iirnu 
' \I 

L v1 t.1-:iu1-:ia1'U Vl~el'1J1~a1'UiJ 1~nelua1 'UV1i!-:i~1'U1~ 1 iJvh1 'ml-l?l1l-J1W 1irn11~~ tl?ll-JU1ru 1 ~~el11 
\I 

V-:J 1l-J 1~a-:Jl-Jel'lJ~-:J'1Jel-:Jl!'UL~tl LL~~ 1 ~fi~r11\Jfo'11m1A1~-:J'1Jel-:J L~l-JJ-:J'll~ 
' 

1 'LI1~Vl11-:J~trtelv-:iiJ1~ <ua'Vl5Uel m~ n~n 1nnt!'U Vl1nertel L ~'U11er'1J1t.11lJv1'1'lJnu~ 
\I 

0 t V \I \J ~ 

(;11l-J~qj qj1~ el 1 'lJ1~ ~tel '1~1 'Ua'Vl5U el nL~ m1 qJ qj1LL~ ~~'lJVl~el'lJ-:Jfl'lJ'11 nVI~ n'lJ 1~ fl'Uml-J 'U el ~ fl'lJ 

L~tln1el-:J1 ~'ll~ 1i11r11~ L~l-J'll'U(;l1l-J~ f11Vl'Uvi 1 it 'U'Uel ~ 111A?lel-:Jn1~ LL~~ti'1~tel 1~LL'<ij-:J'LJ€JL~tln1el-:J1 ~ 
\I 

'1111~ri1ui'u 1 UV-:J~'1J1tl~elA1Uf11Vl'U~~-:Jl-Jel'lJLL~1 ~telila'Vl5~'1~Ui'U~'1J1tl'1'U'1-:J1'U'lJelnL~ rnr f1 lfl 11 M~ n~1tl 
\J \I \I O~Q~ 

'Uel G)(g) f111'lJ~~'lJA1'U~'lJ rl1b~tlVl1tl bb&l~rl1b"Ulil1tl 

1 'Un1ru~~'1J1t.11lJ'I.Jn'lJ~(;l1l-J~qjqj1'Uel 1~-UelVli!-:J~1t.lLVl~1~ 1 [)(;11l-J '1'UL'lJ'UL Vl~1 ~ 

Lnvir11tl{u A1L~t.lVl1tl Vl~elA11'Ulil1tJLLn~tel tr'1J1tl\Jlel-:J'llvi1'Ur11'lJ{u rl1L~t.lVl1tl Vl~elA11'U~1tlv1-:Jnci11 
\I \I 

1 ~LLnCJte) 1vit.1i'UL;a-:i,rnc.11 'Uf11Vl'Uvi <§lcf 1'U 'U'lJtl~'11n1'U~1~i''lJLL'<ij-:JL U'UVl'U-:J~fo'11ntrte1 Vl1nCJ'1J1t.11l-l 
\I 

\I \I 

'llvi 1-ul ~() n\Jlel-:JA1U tl1'UJl1 tl 1 'U1~tl~ L 1rl 1vi'-:inci111 ~ trteJila'Vl5~'1 ~,x n Lel1'11 ff~1'U1'UL1'UA1~-:J'1Jel-:J~te) 
\I \I 

'1J1 tl~\Jlel-:J'IJ1W Vl~el'lJ-:Jfl'lJ'11 nVI~ n'\J1~ fl'Un11'l.lnu1i(;l1l-J~qjqj11~~'U'Vl 

V11 nri1u f u ri 1 L~ EJ V11 c.1 Vl~B ri11 i~1 c.1~ u-:i ri'u'11 m1'U ri1~~'1JeJ-:i~tel'1J1 c.1~1J1 e1-:i'l111 ~ 

VI~ e)VI~ ntl1~n'U n11un 'lJ~ (;11l-J~ qjqj1 LL~ 1 v-:i 1lJ Ly; tl-:J'We) ~ '1J1tl EJ'Utlell-J'IJ 11~a1'U~ L VI~ el~ V-:J'1J1~e) tj '1'UA1U fl 1'U 

(;11l-J'11'U1'Url1'UfU rl1L~t.lVl1 tl Vl~elA11'U~1tll!'U Jl1EJ1'Uf11v1'U~ C9lcf 1'U 'UUtlvi'11n1'U~1~fULL'<ij-:JL'lJ'U 

v11 n i1 L1'U ri 1~ -:J'llel-:J~ teJ'1J1tl (;l 1l-J~ qi qi 1~ ,X n H ~ 1 c.1 L'll 'Uri 1u i'u ri 1 L~ c.1 VI 1 c.1 

v1'ie1ri11 'U~1t.lLL~1V-!IL t-1~ e)e) ~,~ m vh 1vi ~tel'1~fi'U 1 ~LLnCJ'1J1t.1J-:iv1l-Jvi 
" \I \I 

-ifo G>lfl n11~~v1~el&1vir11'\J~U v1~el61Jtl1t.lL1&11~~3-Jel'lJ 

L 'U mru~il L t,1(;1Lf7~'11nm1l-J ~ ~t-1'ielA 11l-JU nvde1-:i'1J el-!!~ 1 tl crte1 t-,~e) L t,1(;1 ?1vi1~ tl 
, \J " , 

v1'ie1 Ln vi'11 n~ ~ ~ n 11 ru eJ'U v1 i!-:ieJ'UL~~ ~ '1J1 c.11l-l IJl e1-:if u ~ vi (;l 1l-J n ~ v1l-J1 tl v1 'i el L v1 ~ ~'U (;l 1l-J ~ f11Vl'U ~ 

L 'Un~ m~'Vl 11-:i 6it-:ie1 B n(;l 1l-JA11l-JL 'Un~t-1l-J 1 c.111~1 tJ rn1~ ~te1~vi'<ij1-:J LL~~ rn1u~v111-w'MlJ11r1i'~ vi'11 ~ 

~'1J1tl 1l-l?l1l-J11'1a-:Jl.Jel'lJ~ -!1'1Jel-!I (;l 1l-J L1B'U 161.1 LL~~f11Vl'Uvi L 1m LL '11-!I~ qiqi1-d\~ ~61.11 tJiJa'Vl 6'1Jel-:Jvit-1'iel~ vi A 1,J{u 

t-1'iel'1Jtl1tl L 1~1a-:Jl-JelUml-J~ qjqj11~ 1~ t.1'1~\Jlel-:JLL'<ij-:JL t-1~t-1'iel~~~ n11ruv1-:i nci11'W1ell-Jv1~ nji1'UL tJ'Ut-1'U-:J~el L ~ 

trtel'Vl11'lJJl1tl L 'U <§lcf (aU~1) 1'U 'U'lJtl~'11n1'U~Lt-1(;ll!'Ui'U?lviri-:i Vl'iel(;l1l-J~f11v1'Uvi L'Unnm~'Vl11-!lv1-:Jnci11 
\I .. " ~ 

tl1~'1J1tl 1l-ltlnu~1 ~L U'U 1 uml-Jrl11l-J 1 'U111At-1il-:i 1 ~~el11~'1J1tl 1~?1r1~a'V16L~t.1n1e1-:i 

L'Un11~'1~'1Jel-!lvit-1'ie1r1viri1'\Jfuv1'ieJ'1Jt.11m1m~-:il-JBUml-J~qjqJ1 1viv1l-li1 L1eJ'U1'1J1vi1 J-:ii'U L 1'ULL~ mru 

Ll-1(;1Lflvi'11nm1l-J~~v1~elA11l-JUn'W~el-!1'1Jel-:J~1tl~te16it-:ii1v1~mi1'U'U~Lb'<ij-:Jt,1~e)erte1V111u~elVLL~1~-!ILL~\Jl'U 
, \I ell \I " 

n11-:J~t,1~e)~~ ri 1U f uVl~e)'lJ t.11 tl L1 ma-:Jl-Jel'lJ M1l-J ~ qJ qJ 1ml-J111 riv1i!-:i el tj1 'U ~~ ~'U '1 

.,J' d Q d "' 
'1Je)-!lt,.l61Jel'Vl'1~~'111'1J1(;113-J'Vl L v1'U?ll-JA11 

\I 

'Uel Gl .O n11b"Ub~eJ1'VltJ 

f11~ -:i61J e1-:i~ '1 ~ IJl e1-:ia-:il-J e1u1 ~ LL n ~te1 (;113-J~ qi qi 1-d' L 'll'U ~-:i'1Je1-:i~ ~'1J1 EJ'1 ~ IJl e1-:ii-:i 

v1'iml1L 'U1l-J1'11n~1-:iiJ1~L 'VIP! LLrl~~-!1'1Jel-:Jl!'UIJlel-!l'U1L 'U1l-J11vitJ'Vl1-!!L'iB 1 'UL'1'U'Vl1-!IL~'UL'iB~i1L~el 1 'UBE! ~=~" 
LL~~?l1l-J11'1L~u~n111'u'1J'U1~ml-.l~i'\il-J'U(;l~11rn1m~V111-:ir1l-J'U1Al-J'lJ1~n1P1n1v1'U~ " .. tlil _ .., 1~ , 

1 vr~ ... ,;r,n,hou,>~ n '"" L 'fo 1" m,;. L 'fo~iiii1'1h siu •• "1 i\'u, 'ia 1 """"'h'\J'" L "" ( of \J '~ :1 u;L,, 
___ _ ___ C~e. =ev,' \. !.I..{ ~-~\ ~ ... ,d ,. //" > 



- ct -

L 1'U LL\Jl~ ~ 1~fu el'4 qj1(,)~ 1n ml.I L~1Vl1riel'UU'fiVJ n'lJ el.:Ji1'U"1,H1el~'U~iJ1 'U L1el 1 VI ffVl1el L tl'U'lJ el.:J~f ]l-l'Ut,1 ~ 

11n11m~vi11.:Jfll-l'U1Al-l'\J'rnmrm m 1'U 1 iXu11vi n b(;lc.JL1el~'U 1~ J.:i-d hl-hn11i.:iv11el'w1L i1~.:J'llel.:i~.:in~11 
' 

~1n1J11.:i'\J1~LVll"l~~L tl'ULL uu 1(;1 

b 'Un 11a.:i:w elU ~ .:J'llel.:Jm:WG1 qJ qJ 11 iX LLri ~~el ~1 ~.:J'll el.:Ji1'U L tl'U~.:J'llel.:J(,) 1m jjflV!~ .:i 

~'lJ1fJ~~IJlel.:Ja.:J:WelUb um1a.:i (Bill of Ladin°) V!1el'11L'U1b um1a.:i'11vtfU'llel.:Ji1'U zj.:JLL~(;l.:i'J11~'lJjjVln:W1 
~ ~ ' 

b(;lc.JL1el 1 VlfJV!1elL1el~lJaV15L 'U'UL~m nu L1el 1 VlfJ 1 iXLLri~~el~~el:wnu n11'1.:J:WelU~.:J'llel.:J~"JfJ 
~ 

b 'U mru~~.:J'llel.:J~.:in~111~1~u11VI n~1n1J11.:i'\J1~L Vll"l:IJ1EJ.:J'LJj~ LV11"11 VlfJ b(;lc.JL1el 1 V1 fJ , 

V!1elL1el~iJaV15 L 'U'U L~ fJ1 nu L1 el 1 VI fJ ~'lJ1fJIJ1 el.:J&'1.:Jl.J elUVf '1 n !1'Uzj.:J LL~(;l .:)111~-r u el'4 qJ 1(,) ~1 n n jl.J L~1VI 1 

1 iXu11V1n'llel.:J b(;l fJ L1el~'U 1~v11eivt"1 mn'Uzj.:JLL~(;l.:i111~'li'11~ri1fi11l.JL 'UfJlJ~ Ll"l~L ~el.:i~1n n11 hlu11V1n'llei.:i , .. , 

b(;lc.JL1el1VlfJ(,)1l.Jn~V!:IJ1fJ11~1fJn1j&'1.:JL~~l.Jn1j~1ru'1jfJ'U11LL~1mh.:i1(;lel~1.:JV!~.:JLLri~~el~1fJ 

b 'U mru~ ~'1)1 fJ 1~a.:Jl.JelUV!'1 n:ii1'Uel~1.:J b(;lel V1.:JV!~.:J~.:in~11 b 'U"Jjjfl~el.:J LL"1 ~"Jjjfl~1:IJ 
~ .. 

1 iXLLri~,el LL\Jl~ ~'ll el'1.:Jl.J elU ~.:J'll el.:J~.:in~111 iX ~,el riel'U b(;l fJ EJ.:J 1~-r u'li'11~ L~'UA1~.:J'llel.:i ~,ellJaVlflf U~.:J'll el.:J 
~ ~ ~ 

'"1-:Jzjel C e.t v ; V' ~'tl1fJ 
~ 

(trnJ~?h.i ~iuth~vi:lJvie.1-:i) 
' 

'"1-:Jzjel ~~--- ~fJ1'U 

('U1.:J~11~1fJ~l.Jj fJlJ1i11a'U) 



?H'WE 
PHYWE SYSTEM (THAILAND) CO., LTD. 

PHYWE SYSTEM (THAILAND) CO., LTD. 
152/3 Rd.Bangwaek 94, Khlongkhwang, Phasicharoen, Bangkok 10160 
Thailand 
Tel: (662) 410-1601-2 Fax : (662) 410-1607 

E-mail: phywe@phywe-thailand.co.th Website : www.phywe-thailand.co.th 

LUL<l'UeJ'i11'11 / Quotation 

ii~ I To: LNL1EJ'Ul.JUfilfi1Yltl11.¼~Uu 

r;i1ufi~1fi1El1 'ti1u1'tlytY1fJ>JCU'l'lfi 4'~Vl'lfil'UP17tlj>J 73170 

Tel./Fax. 

Attn: 

e-mail 

We are pleased to submit the quotation of goods and service as following item and description. 

'i1!Jn1'i 'i1!J<l:!LU!Jfil ~1'U'l'U 

Item Description Amount 

'/lfllYlfil<leJ~LLVmnnh:mauvi',v1~vh (Molten-salt electrolysis) 

2 'll\ilYl\il<leJ~n!)'lleJ~~111L\ilV (Faraday's Law) 

3 'll\ili11511ln1'i'Vl1~1'UL'l!<l'1LimYiii~ (Set Renewable Energy-Fuel Cells) 

L~'llvi / Ref. No: 

1uvi / Date: 

~L?l'U'tl'i'1f11 / Sales: 

L'Vl'i'ir~viihiii'il/Mobile: 

TN 190320-001 

20 i hm1>J 2552 

096-463-9465 

;;:i11.J~ / E-mail: thachakorn@phywe-thailand.co.th 

VIU'l!J 'i11'11vieJVIU'l!J 'i1f'l1'i'Jl.J ('U1YI) 

Unit s Unit Price Total Price (Baht) 

'll\11 318,000.00 318,000.00 

'll\11 418,000.00 4 18,000.00 

'/lfil 148,000.00 148,000.00 

826,168.22 

57,831.78 

'i11'11'i'Jl.Jl1~~'U / Grand Total 884,000.00 

u'i~Y1'1 wfotJuau1~1i~11 ,i:: Lvi'fonm-l,i11ru1«~'llelll1nYl1'U b'UL hruu LL<ll>'llel'llel'Uf'll\Jl.J1 ru 'Vl'U 

We are looking forward to service you soon and thank you for your kindly attention in advance. 

1) f11Vl'U\ilVU'i11'11 / Price validity: ii~ 30 Ll.J'\'i1VU 2562 

2) f11VIU\il'1~11ufi'1 / Delivery: 90 'l'U 

3) f11VIU\il-li1'i::L~'U / Payment term: 

u v _;,J'~u ., d~d , , J' 
'lJTVH ll111ln<l~M'l!eln'Ul'l111l1l.J'i11'11 'i1V<ll>LeJV\ilLL<ll>L~eJ'U 1 'lJYl'\J'i1n!J b 'U b 'ULi1'UeJ'i11'11'U 

I agreed purchase price, terms and conditions contained in this quotation. 

'1~'U1lJ / Signature: ......... .......................... ............... .. .................... .. 

( .............................. .................................... ..) 

'l'U~ I Date: .............................. ..................................... . 

'UelLL<lfil~l'l'l1lJU'U~eJ / Sincerely Yours, 

This Quotation has been automatically issued by computer system. Hence there is no authorized signature. 

Quotation: TN190320-001 » -~~G\N Page 1 / 1 



-

"LJelf11Vl'U~vf 'J h.1 

1. lJ LG'l'l.Jel'nm ~ern 'U'l.J~'J LL V1'U'11V1tl1 v 1~ E.11J11-:J'11n-u~~V1l!c..J ~ 1J1Vl~'fl 1~-r u LL~-:i~-:i'11 n~1 LL Vl'U'<il 1V1tl1 cJ 
~ 

~ 

fl1EJ1 'Uth~L V1!31 L~cJiiVlir-:iamL~-:J~-:Jn1';ib 'U'U~'J Lb Vl'l.JLVfo 'U~n11V16"-:i n1';i'U1EJ~iith~~V16fl1'W cJnL 1'l.JelU mru1 'lJ -ifo 4.3 'Uel-:J 
' 

d ., d ':i1cJn11Vl 1 Lb~~ 'Uel 6 Lb~~ 7 'Uel-:J11E.ln1':iV1 3 

2. L'U'l.Jc..J~l,)Jl(U'n~C,J~l,1'11nh-:i-:i1u~1~-run11i''U1el-:Jil11J11~1'U ISO 9001 cJnL1'UeJt.lmru 'LJ'f) 4.3 'Uv-:J';i1c.ln1';i~ 1 "' ' 

- ---

ly)rfrv. 

1~ ---------------l~L 



PHME System, GmbH & Co, KG · Robon-Boteh·Broil• 10 · ,7079 Gottingen / Gttmany 

TO WHOM IT MAY CONCERN 

Contact 
Vanessa Knlza 
Vanessa.Kniza@phywe.de 

Phone/Fax 
2+49 (0) 551 604-140 
II +49 (0) 551 604-115 

Letter of Authorization 

?H'IWE 
excellence in science 

PHYWE Systeme GmbH & Co. KG 

Robert· 8osch· Breite 10 
37079 Gotllngen I Germany 

P. +49 (0) 551 604 • 0 
F. +49 (0) 551 604 • 107 

info@phywe.com 
www.phywe.com 

President 
Roll Lucas-Nulle 

Goneral Manager 
Klaus Elias 

Advisory Board Chairman 
Prof. Dr. Peter Dolf! 

October 02nd, 2018 

PHYWE Systeme GmbH & Co. KG is a manufacturer of highly specialized equipment for education and training in the range of natural sciences, Physics, Chemistry, Biology and Applied Sciences. 

We hereby confirm that 

Phywe System (Thailand) Co., ltd. 
152/3 Bangwaek Rd., 

Khlongkhwang, Phasicharoen, 
Bangkok 10160 Thailand 

is an authorized distributor to offer and to participate in tenders for Thailand and Cambodia Area. 

This letter is valid until 31 .12.2019 and is subject to renewal. 

Yours sincerely 

Phywe Systeme GmbH & Co. KG 

T 

Klaus Elias 
Managing Director 

J~· 
11; 

~ ~\lV -71>-' l 
Deutsche Banl1 Gottln ypoll.eulnsbank-------€omml!ffl11mlrG?itttngen egistor Gottingen HRA 3798 Kto. 0370 650 • BU 260 700 72 Kto. 7565 336 • BLZ 200 300 00 Kto. 6 150 650 • BLZ 260 400 30 VAT Number: OE 23 137 75 34 SIC. DEUTDE2H260 BJC. HYVEDEMM300 BIL COBAOEFF260 Tax Number: 20120110 !>40/8 10/\N. OE51 2607 0072 0037 0650 00 !BAN. OE76 2003 0000 0007 56;3 36 !BAN. DE67 2604 0030 0615 0650 00 WEEE· Reg· No.: OE21123454 



CERTIFICAT 

;:tH'/ WE 
excellence in science 

ISO 9001 :2015 
DEKRA Certification GmbH hereby certifies that the co 

Scope of certification: 

' . 

-Certificate registration no.: 50802727/6 

• 
cJ~~ 

C , ro ,n-
e.lv 1(\ 

(( DAk~~:~~:erungsstelle ~) ~---
D-ZM-16029-01-01 0 j 

page 1 of 1 



~ a., 

fJUll>UlJ 
"' ., 11EJr;1::Lem~LLa::Aruan~ru::LQw1:: • 

11Eim1~ 1 'l!~'Vl~6'lel-:ILWn6l11th::mru~-;w1,,1h~1 (molten-salt electrolysis) • 
11EJatbBEi~Aruin~ru::ma.i 11-:i L~m..1n1V1'U~ • 11E.JatLBEl~Aruin~ru:: tJ'i,;'Vl wb'".i 6limvia.i (thtb'Vlf>11 'VIEi) i1n~ . 

Vla.J1m'VI~ 1. 11EJa::bBEi~~1 hJ 
1. 11EJatbBEi~~11 i.J 

- --- -- -
b 'U'U'l!~a1fi\ilf11'l'\/lv1ael-:Jb~el-:Jfl11 LLtl mnae:i'Vla ellJ~';lc.l 1 v-lvh . L 'U'U'l!v1a1fi\il f11':iVlv1ael-:J b~e),:j fl11bbf.lflbnaeJV1aell.Jl'l'Jtl 1 v-lvh . 

b vif.ltlb '\/11 2.11EJ fl11LLa::11 f.JatLB t1vie:i,J n1ru • 2. 11tl fl11bba::11t1atbBtl ~e:i,J mru • 
1. Lb'Vlci-:i~1f.11v-l (power supply) '11'U1'U 1 LA~el-:i 1vwi'.hh-:im1~1f.l 

1. bb'Vlci-:J~1f.l 1 v-l (power supply) '11'U'J'U 1 bA~el-:J Lv1f.llJ6111-:I 
fl1':i~1f.lm::bba1v-lvhi-:im::bbam-:ibba::m::bbami't111'1 5 A Vl~e) 1J1nn11 i1A111.J~n~e:i-:1"1JeJ-:1nT:i~1f.11v-l ±2.5% Vl~B~n11 i1-d'J-:i m::LLa1v-lvhi-:im::LLam-:iLba::m::LLami'u11'1 5 A i'.im1l.J~n~B-:J'1JB-:i "1JB~fl11~1 m-1111.J 1,11-:ifi'nEJi-:i m::Lba\il':i~ LLmi m:: LLami'u a1m ':iti fl1':i~1 ti hJ ±2-5% i1-d1-:i"1Je:i-:i m 1~1 f.lm11J1,11~~ n EJi-:i m:: bLam~ ~n11a11.J1w,Jfu 11'lii~ 30 v 

..---
"t.H'u11'1 o vii~ 15 v V1~Bn11-:in11 LLa::i11::uui:leJ~num':i Lba::m::LLaaiu a1l.J11m.Jfu11'1 O Vii~ 30 v LLa::i'.i1::U1.JUB~nt1 m1im-:i"l1 im~"l':i 

2. lJa~fo\ileJ{ '11'\.J'J'U 1 bA~el-:J b'U'UbbtJ'Uel'U1~elf1Vl~elbbtJ'U 
el'U1~elflbba ::~~~a 1 'ULA~e),:j b~f.11 f1'U bba::i1'1J'U1v1Vl'U1f111~ bba:: 
m1 bJ,!mm11 30 x 30 b"ll'U~bl.J\il1 
E-1 a1m1t11v1LL1-:i~ulyj"W1J-:im::Lba\il':i~Lba::m::LLaaiu 1 mv 
~~ 10 kV Vl~el~f111 f ·2 a~11t1ivin~::L~1 ~vhi-:im::LLa\il1,ma:: m::LLaa"'ui-:iLbt,1 
B µA ti-:i 10 A V11elv1m1 
t3 ~1f111lJAa1v1LA~el'U Class 1.5 Vl~el ±1.5% Vl~el~f111 2.4 i'.ibLU\ilb\ilel~~a11J1':it11i'-:i1t11fillJ~1n11 10 i1tm Vl~el 
~1ll1':itl'U':i:::q 1 ffl VllJ11'1 

i 
'l!~el'Umru.fr11 v-l'W1 ,J1::nel'U\'l'Jf.l.fr11 yjvh '11'\.J'J'U 2 B'U Vl~e) . ' 

1nn11 i1'llv1el'Umru~v1~u.fr11 yjvh bba::a1f.l 1 v-la1Vl1tJ(,)e) J \)';j 1v-lvh.~a~lJ1':itl1~m::LLa1v-l-w1 Ll'l~-:J~v) 30 A Vl~Bmnn11 
"l_(l_'U'J'U elf.11-:J'Ueltl 3 La'U 

2. l!a~fo\ileJ{ '11'U1'U 1 LA~el~ L'U'ULb'U'Uel'U1~elflbb'1::~~~a1mA~el~ 
b~f.11f1'U Lba::i'.i'lJ'U1v1Vl'U1f111-:JLba::m11lJ'Ueltlf111 30 X 3o.r-­
b"ll'U~blJ\il':i 

2.1 a1m1t11v1Lb':i~~u1yj"W1i~m::Lba\il':i~LLa::m::LLaaiu 1 mVfa-
10 kV 

2.2 a1m1t11vim::LLa1 v-lvhi~m::LLa\il1-:iLLa::m:: LLaaiui-:iLbt,1 3 
µA fi-:i 10 A 

, d 2.3 A1f111lJAa1v1bAael'U ±1.5% 
2.4 iiLL'U\ilL\ilB~~a1inw 1 i'-:i1t1 Ll'l 1 o i1 LlJ-:i V1~Ba11.J11t1'1J1::"l 1 v-l 

' 1VllJ11'1 

b vif.ltlb '\/11 

bvif.ltJb'\/11 

.. ' L'Vl tl'U b'\/11 

b vif.ltlb '\/11 

b vi ti tJb '\/11 

3. ~v1~,Jmru.fr11 wvh 'U1::nel'U\'l'Jf.1.fr11 wvh '11'U1'U 2 B'U Vl~e) .. ' ., 1" , .. , d ., ~ 
1 
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1 
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1 
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"' .., 1 "' 0 ':i1t1a:::Le1t1~1"1ruan~ru:::1>rn..1 ';i,:jL';itl'UOTVl'U~ ----' 

4. 'll111€ltlmrui1'11mLflG'l 
' 

4.1 i¥1'11mLna (Bunsen burner) ~e1.:i1v1J.J1\9l'Hi1'Uel~7-:J1Jm.1 ... 
IDIN '11'U1'U 1 el'U 

4.2 iivim11vifuu1ci-:JLLf1'1~€l-:J1vlll1\9l';i~1'Uel~1-!11Jelc.l DIN 
"' 

~l'U'J'U 1 La'U 

4.3 ii5-:J'lJ';i';i'1ffimLam.JLVlfrJ6U'U1\1l'lJ';i1'1tl1VIUna'Vl5 (net , , , 
l.,veight) i.:iLL~ 4 nfanflJ LL\9l111Lnti 15 nb'1flflJ 'V'l~ellJ\'.¥1tJfu 

' ' ' .Lfl?l LL 1-:J~tivl 1ii1:::uu (;1(11 LLna Li1e1a1 c.lVl'1111Vl~el6U1111 iivtl mruBti , , 
r'11LU'UL'ViB~m 'LJ1 fl'l.l~tlmru'LJB 4.1 LL'1::: 4.21 'ITT "tl-!llti Lvlel~l-:J 
t.Ja€ll11Jlc.l Ltlti~-:JlJ1\9l1~1'ULLl;l:::€ltlmru1 VllJ 111Lflc.l 1 "tl-:JltilJlflelti _.q , 

4.4 LLVl-!1'111lLLf1'1 (lighter) '11'U1'U 1 B'U 

,. . '11111€ltlmt.ULfl~€l-:J LL!l1611Vlf'l.1'115\9lm:::U1tifl11BL~n 1 'Vl1 \a;a ~ 

5.1 V1ae1111itltii'11v\'1'11mLn1 DURAN Vl~€l quartz glass 
~~€l~n11 611Vlf'l.lBL~fl 1 'Vl11a;ael~1-:J1Jelc.l 1 elti ~G'lllJl';itl~el 
mu'l! 111e1tl mrum1V1~a€l.:i 1 "Ha1J.J11t1v\'1.:i1u 1vi' 

1,/ qq II I O V CJ/ t,, 0 5 .2 'll~Vll;lel\1l LLfl1'VllJ'1.I el \9lel?l1Vl1\J'Vl1-:J LL flab 6U1€leln '11ti1ti 1 , 

au 

j 5.3 iieitJmt.U'11Vlf'l.lLzjellJ~el6ll~Lfl~el-:JLLfl1L~el~~'lf\1lfl1';i , , , 
\1ll;lel-:J1 'HG'llJ'lJ';j(U 

d. iu11.:i'lf~;,JmruLLa:::~u~~l11€ltlmru'1u6ll~fl1';i'Vl\1ll;le)-:J - .. - ,___ __ ~ 

\ 6.1 i~11.:i 1m.:ia~1~ tlu favi:::'11'U1'WLv1c.1.:i'V'lB~Bfl11~111~111 

J
rumrui.:ivilJ1111 'WLLu1tii'.:i 6U'U1111m1lJa.:illlii'mm11 so ' 

'lJ 

L. u~LlJm viii'1n-11.:i1llii'v~n11 4.0 L'l!ti~LlJm 1111c.1iij1u11.:i~ 
lJIUfl-:JVl~Biiti11Vl'U'l.l~'l.lfl'l.lv1ti 1(i\':::vi LL ~-!I LL ';i-:J 

';i1tla:::LBtl~Aruan~ru::: 'U~.;'VI vk:i ;mihi ('lh:::L'VIAL'VltJ) ~1n~ -"-

4. "/ll11€ltlmrui1'11~mna 

4.1 i1'17mLna (Bunsen burner) ~el-!! 1v1J.J1\9l1~1'Uel~1-:J1Jm.1 ... 
DIN '11'U1'U 1 B'U _,,, 

4.2 iivie1a1vifuu1ci-:JLLf1'1~€l-:J1vlll1\9l1~1'U€l~1-:J1JelEJ DIN '11'U1'U ... 
1 La'U 

4.3 ii5.:iu11'1ffimLac.JlJLVla'J6Uti111l'l.111'1tl1VIUna'Vl5 (net ' ' , 
weight) i.:iLL~ 4 nbaflflJ LL\9l111Lnti 15 nbaflflJ 'V'l~ellJ\'.¥1tJf1JLLf1G'l 
LL 1-:J~ti~1ii1:::\J\Jti1111 LLf1G'l L~el'11c.lVl1;1111Vl~el6U1111 i1Btl mru~ti~'11 LUU , , 
LviB~elL'LJlfl'l.leltlmruiei 4.1 LLa::: 4.21mi.:i1ulvi'e1~1.:itlae1111Ji'c.1 , 
L tlti'1-:JlJ1(,)1~1tiLLa:::vtl mru1 VllJ 111 Lflc.l 1 "tl-:Jl'UlJl flel'U 

4.4 LLVl-:Jlijl11LLna (lighter) '11ti1'U 1 for;r 
5. '1111l~'Un1f.ULfl~el-:JLLfl1611Vlf'l.1'115\9ln1:::'l.11tifl1';i0L~fl 1 'Vl11a;a /' 

5.1 Vll;le)~it1tii'11v\'1'11mLn1 DURA~1vifu0L~n 1V111a;ae1~1.:i 
1Je)c.J 1 fiu ~G'llll1';itl~elfl'l.l~~~tlmrum1'Vl\1ll;le)-:J1 'HG'l1lJ11tlV11-!11ti 
1vi' 

ti .dci 1,1 I O CV QI I.I O <v 5.2 ~\1lVll;lel~LLfl1'VllJ6Uel\9lelG'l1Vl';i\J'Vl1-:JLLnal'1.11elelfl '11'\.J'J'U 1 )lJ 

5.3 iie1tlmru'11V1fu LzjellJ~el'l1111Lfl~el-:JLLll1 L ~€l:5'~6ll~fl1';i'Vl\1ll;le)-:J1 'H , , , 
G'llJ'\J,';if.U 

6. iu11.:i~111~tlmruLLa:::'1u~111~,Jmru'1u'l1111m1'Vl~ae1.:i 

6.1 i'U11.:i 1fl1.:ia~1.:iLtlu 1avi:::'11'U1'ULYlc.J.:i'V'lv~eJfl11'1111'11111 , 
BUmt.U~.:JVllJl111'ULL'U1i.:i '1.lti111lfl11lJG'l-:J 90 L'ljti~LlJ\9l';i Vl1J1n11-:J , 

'lJ _;;;,,--' 

46.5 L'l!'U~ LlJ\9l';i fac.1ii~1ti11.:J~l!'Ufl-:JVl~Biiti11Vl'U'l.l~'l.l fl'l.lt'U 1(i\':::~ .,. 
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111:J1;1::L~1:J~~ru~n"clru::~nii L 1.'.l L~t:J'Uf11"''U~ ';i1ar;1::bBa~~ruin"clru:: u~~'Vl o/Jb'".l ;~b~ii (,h::L'VIAL'Vlt:J) lil1n~ 
6.2 01fli1vtf'IJVvl~'IJB'lJf1'H\j '31\J1\J 1 e)tJ V11''11flrn~flfla1 • 6.2 01mhwfoEiv1~ueit1mru ,\'1u1u 1 eYu vi1~1mvt~nna1 ' d l,,QJQJ.q, I QJl 1/ d bfl'1B'IJ m En ?l vl fltJ?ltJl.J 'VltJ'VI 1\J \,le) f111 flvl m e)tJ m l:J?l TS Lfll.J ' 

\?11l.J1';i(l~~~.vl 1~~e)~fl'IJ Lfl':i,:J?l~1~61Je:J,:Ji~11,:J'Ue) 6.1 ~LL ~,:JLL ';i,:J 
~1elij'U1~,:ivia1m':i(1Vl'U'IJ~'IJ fl'IJ'WtJ 1~::vi LL ~,:i LL ';i,:J 

,di l/Q.JQJC. I VI ti d Lfl'1 e:iu m ma v1 nuaul.J 'VltJ'V11tJ (,leJ m1 nv1 m eiu v111:J?111 Lfll.J a1l.J1 ':i(l • 
~vl~vl 1~~e)~fl'IJ Lfl':i,:J?l~1,:J61)e:J,:JitJ11,:J'LJe) 6.1 ~LL ~,:JLL ';j,:J Vl1Bii'U1i,:i~ 
?l1l.J1':i(lVl'U'IJ~'I.Jfl'IJ~tJ 1\ii'::~LL~,:JLL ':i,:J 

6.3 LLfl'1l.JU?l1Vl'f'IJ~vl~'I.JmJmrunuo1mL'1::iu11,:i ~iim1l.J ' 6.3 LLfl'1l.JU?l1Vlf'IJ~vl~'I.JmJmrunuo1mL'1::iu11,:i ~iim1l.J , 
,L ~,:i LL ';i,:JVltJ'Vl1\JLL'1::ij,\'1mtJL 'WcJ,:J~eJ~ el'ljvle:Jtl mru LL ~,:JLL ':i,:J'VltJ'Vl1\JLL'1::ij,\'1mtJ L 'W cJ,:J~e:J~ B'llvle:J'U mru . -' b_ ~'\JmrutJ':i::flel'IJ~tJ 1 (t;11ii) ~~::vi1fl1':i'Vlvl'1B,:J1~e:i~1,:i 
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.i,rn11~ 1 ~G1'l'lG1a!l,mvn'11":11h::na1J~1v'1.vJvh (molten-salt electrolysis) 
Molten-salt electrolysis 

Principle 

The electrolysis of molten sodium chloride to obtain chlorine and sodium, which can be further processed to produce sodium hy­
droxide, is an important industrial-scale process. The experiment 
depicted here can be used for a simple demonstration of the im­portant steps in this process. Due to the high melting point of 
sodium chloride, however, lower-melting lead chloride is used as the raw material in the model experiment. 
Task 

r ti ., t '1 IP tr f r 
I '" Cl c, 

What you c.an learn about 
• Electrolysis 
• Melt 
• Chlorine 
• Starch-iodine solution 

Multimeter ADM2, demo. , analoque 
Power supply, universal 
Frame for complete experiments 
Shelf with hanging device 
Wash tube with fritt ed disc 
Lead-II ch loride 500 g 

1 . .ivat6Vt1G1J-:i'1.'il -------/ 

13820-01 1 
13500-93 1 
45500-00 2 
45505-00 1 
36699-00 1 
31117-50 1 

Panel for complete experimental setups 45510-00 1 

P1310500 

[oemol 
Oxidation (Anode): 2 Cl· .... Cl2 + 2 e· 
Reduclion (Cathode): Pb2• + 2 e· .... Pb 

Oxidation/reduction process during the experi­
ment. 

Related Experiments 

Oxidation of metals 

P1025200 

Crystal-lattice model fluorite 

Function and AppHc.ations 
High quality crystal-lattice model consisting of coloured wooden balls and metallic links; the model will be delivered completely 
fixed. 

40018-00 (\J,t'VV" 
1 r \ '\ 
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i?H'IWE 

AC/VC l aboratory Power Supply 0 - 30 V/5 A 

Product details 

·11n - ~ 
.111; ·• · -

'l -•- •-::= ;. ; ... 

Description 

Function and Applications 

AC/DC Laboratory Power Supply O - 30 V /5 A .,,..--
Item no.: EAK-P-6120 

New developed power supply for DC and AC volts and amperes; especially concepted for science investigation, technical education, 
electrical industry and servicing of AC-circuits, transformers, illumination. The durable power supply connects easy handling with a good 
performance. 

Equipment and Technical Data 

14 mm LED-display for voltage and current 
Output voltage continously adjustable 
Short circuit protection 
DC smoothing function 
Safet y: EN 61010-1 
Accessories: power cable, operation manual 

c)~ V. 



2. General 

The PeakTech9 6120 connects easy handling, a sturdy case, novel appearance and a good performance with an excellent cost effectiveness. It is the ideal power supply unit for science investigation, college, factory, electronic appliance maintenance and etc. 

• The model PeakTech9 6120 is AC and DC power supply, with its adjustable voltage output 
(Both AC and DC). 

• The DC is only rectified. Output voltage is continuously adjustable. 
• The unit features is small size, good performance, novel appearance and etc. It is the ideal 

supply for school. 

NOTE: 
Laboratory Power Supplies are not designed for charging batteries. Any use of this type can cause serious damage to the device, which are exempt from any legal claims whatever. 

3. Specifications 

Input Voltage 
Output Voltage 
Output Power 
Display Accuracy 

Protection 
dimension (WxHxD) 
weight 

220 - 240V AC +/-10% 
0 - 30V (0.1 V) / 5A AC/DC 
150W (VA) 
Voltmeter: +/-(2,5% + 2 dgt.) 
Amperemeter: +/- 2,5% + 2 dgt.) over 
current 
260 x 160 x 260mm 
9,5kg 

3.1. Controls and description 

10. 9. 11 . 

8. ., 

, 

7. 6. 5. 4. 

1.) Power switch: press then the power is ON/OFF 

2. 

2.) Smoothing witch: press then the power supply output the smoothed DC 
3.) Output terminal (+): connecting the terminal of DC positive load 
4.) Output terminal(-): connecting the terminal of DC negative load 
5.) CASE ground: connecting the case to ground 
6.) Output terminal: connecting the terminal of AC load 
7.) Output terminal: connecting the terminal of AC load 
8.) thermal overload protection of the outputs 
9.) AC or DC switch: Switching the AC or DC display 

10.) Amp display: indicating output current by LED(both DC and AC 
11.) Volt display: indicating output voltage by LED (both DC and AC) 
12.) Voltage adjustment: adjusting the output voltage (both DC and AC) 

12. 

1. 

U. 

PHVIA.lt SV!l't!M (THAflAND) Ct> .. LTD. 

l ee\J :1\ 



i'H'IWE 

PHYWE Demo Multimeter ADM 3 

Product details 

~ E Demo Multimeter ADM 3 
Item no.: 13840-00 

Description Related Experiments Literature Accessories Downloads and Documents 

Function and Applications 

The universal demonstration measurement device for measurements of current, voltage, resistance, and temperature. Battery powered electronic analogue measuring instrument with measuring amplifier and 9 selectable scales for 75 measuring ranges. All values can be displayed as digital va lue. 

Benefits 

The universal demo measuring device for natural science education ~ 
NEW Analogue and digital multimeter in one device ~ L=.J 
NEW: Display of current, voltage, resistance and temperature 
NEW: Direct temperature measurement for Nier-N i probes 
NEW: 12 V scale matching the supply voltage of many common experiments 
NEW: 75 measuring ranges with fast switching scales by the press of a button 
NEW: High contrast, large illuminated screen readable throughout the room 
NEW: Serves as wireless large-scale display for all Cobra4 sensors 
Convenient for teachers with control elements and an additional display on the back panel Electronic overload protection for all measuring ranges 
Continuous operation of u o 1 O h due to , h- it bait ~ 
Power-saving stand-by mode after approx. 60 min 
Extra-safe for operation by students 
Future-proof thanks to firmware update support 

Equipment and Technical Dat a 

9 scales for 75 measuring ranges 
Direct/alternatin volta e 1 mV 10 kV 
Direct/alternatmg current 3µA lOA ~ 
Resistance: 0 ... 1 OMO ' ~ 
Temperature: -200 •c ... 1200 •c (also in •F and K) 
lnpu_t impedance: 1 OMO./ 1 GO _ ~ 
Accurac ±1,5 %ofupper ra value ~ - ~ 



Frequency range: 2 Hz ... 100 kHz 
Battery run-t ime: approx. 1 0 h 
Display: 1 0 inch, illuminated 

Digit size: digital display: 2.7 cm, analog display: 1 .5 cm 

Casmg d1mens1ons: 385 mm x 329 mm x 190 mm ~..._~---[] 
Shock-resistant plast ic case with retractable handle 

Display of measurement values via step motor driven needle 
Digital large-sca le display of external sensor values 
Back panel with secondary display 
USB interface for firmware updates 
Extensive overload protection 
Including power supply 

------ ---

r--

PHVWI! SVfflM (THAILAND) CO., LTD. 
Cea.:..; ~{\ 

~ - --------------------------~'0-

~ _, ~ 



i'H'IWE 

Graphite electrode,d=7,I=150,6pc 

Product details 

Graphite electrode,d=7,l=l 50,6pc 

Related Experiments 

Experiment 

Electrolysis of water 

Graphite and diamond 

Molten-salt electrolysis 

Item no.: 4451 2-00 

Electrode kinetics: The hydrogen overpotential of metals with Cobra4 

Bronsted acids: conductivity comparison of molten and dis-solved oxalic acid 

Item no. 

Pl028200 

Pll42200 

Pl 310500 

P3061861 

P7158400 

PHYWt !ffl!M {THAtLAND) CO., LTD. c er Q, ,n1"' 



i'H'/WE 

Contact socket f.bar electrodes 

Product details 

Related Experiments 

Experiment 

Contact socket f .bar electrodes 
Item no.: 45283-00 

Hydrogen in the redox series: normal hydrogen electrode 

Molten-salt electrolysis 

Item no. 

P1148400 

Pl310500 

Os- LJ:-
1/]@!J. 

l>HVWE SVffl!M (THA?I.ANO)CO., LTt>. 
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?H'IWE 

Rubber stopper, d = 22/ 17 mm, 1 hole 

Product details 

Rubber stopper, d = 22/17 mm, 1 hole 
Item no.: 39255-01 

Description Related Experiments 

Funct ion and Applications 

Rubber stopper to DIN 12871 with 1 hole 7 mm. 

Equipment and technical data 

• of elastic natural rubber 
good resistance opposite acids and bases 
color: red 
lower diameter: 17 mm 
upper diameter: 22 mm 
height: 25 mm 
diameter of the hole: 7 mm 
fi tting for: 

• test-tubes 18 x 180 mm and 20 x 180 mm 
• devices with standardised conical socket SB 19 

'i>HWJE ~VfflM (THAILANO)CO .. LTD. 
C tl\Jil' 



E2 General laboratory items 
2.5 Connecting ceblea, ectapters, pluaa, ace•...,. ... 

Connecting cables, 4 mm plug, 32 A 
Copper strand lead in a very flexible plastic insulation; 4 mm laminar plug pin, contact strips made of copper-berylium, both nickel- coated. Plug head has an axial socket for connection of further cable; lead section 2.5 mm', permanent load capacity 32 A 

Length Article no. for colour: I red yellow blue black green- yellow 
10cm 07359.01 07359.02 07359.04 07359.05 07359.15 
25 cm 07360.01 07360.02 07360.04 07360.05 07360.15 
50 cm 07361 .01 07361.02 07361.04 07361.05 07361.15 
75cm 07362.01 07362.02 07362.04 07362.05 07362.15 

100cm 07363.01 07363.02 07363.04 07363.05 07363.15 
150 cm 07364.01 07364.02 07364.04 07364.05 07364.15 
200cm 07365.01 07365.02 07365.04 07365.05 07365.15 

Connecting cables, 2 mm plug, 5 A 
As for the 32 A connecting cables described above, but with 2 mm plug, lead section 0.25 mm' and permanent load capacity max. 5 A. 

Connecting cables, 
4 mm plug, 19 A 

Favourably priced version, particular­
ly for student experiments. As for the 
32 A connecting cables described 
above, but with lead section 1 mm' 
and permanent load capacity 19 A. 

Length Article no. for colour: 
red blue 

25 cm 0731 3.01 07313.04 
50cm 07314.01 07314.04 

Slotted rack 

Length 
cm 

7,5 
15 
25 
50 

100 

07350.01 
For holding connecting cables. Can be wall 
mounted or fixed to the inside of cupboard doors.: 
Angled plate with 15 slots for orderly hanging of 
cables. 
Length of slots: 60 mm 
Overall length: 410 mm 

Article no. for colour: 
red yellow blue black 
07353.01 07353.02 07353.04 
07354.01 07354.02 07354.04 
07355.01 07355.02 07355.04 
07356.01 07356.04 
07357.01 07357.05 

Safety connecting cables, 4 mm plug, 32 A 
The metal conducting parts of the plug are reliably prevented from being 
contacted by a fixed plastic sheathing. 
Contact strips made of nickel-coated copper- berylium. Plug head has an axial socket for connection of further cable; lead section 2.5 mm2, permanent load 
capacity 32 A: 

Length 
red 

25 cm 07335.01 
50 cm 07336.01 

100 cm 07337.01 
200 cm 07338.01 

Connecting cable, 30 kV 
High voltage cable with 4 mm plug pins, e.g. for 
connection of the 10 kV high voltage supply unit (ar­
ticle no. 13670.93), the ignition spark generator (ar­
ticle no. 11155.00) or appropriate measuring instru­
ments. 
• Electric strength: 30 kV 
• Load capacity: 10 A 
• Section: 0.75 mm' 
• Sheath diameter: 3 mm 

Length 

500mm 
1000 mm 

Article no. 

07366.00 
07367.00 

Article no. for colour 
yellow blue black green-yellow 
07335.02 07335.04 07335.05 07335.15 
07336.02 07336.04 07336.05 07336.15 
07337.02 07337.04 07337.05 07337.15 
07338.02 07338.04 07338.05 07338.15 

Connecting cable, 
I= 250 mm, transparent 07360.13 
Particularly suitable for primary schools due to the 
transparent plastic insulation. The metal conduct­
ing parts are completely visible. 
Specifications as for connecting cables 32 A. 
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Teclu burner, DIN, natural gas 

Description Related Experiments 

Function and Applications 

Teclu burner, for natural gas, DIN. 

Equipment and technical data 

With air regulation and needle valve for gas regulation 
Burner tube in nickel-plated brass 
Stand of coated cast iron 
Standard design 
Head diameter: 17 mm 
Height: 1 65 mm 

Accessories 

Recommended accessories to increase the stability: Adhesive foot for Bunsen- and Tecluburner (32160-00). 

o:r 1--J:. 
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Safety gas tubing, DVGW, sold by metre 

Product details 

Safety gas tubing, DVGW, sold by metre 
Item no.: 39281-1 O 

Description Related Experiments Accessories 

Function and use 

This gas hose is suitable for all laboratory gas burner and for all gases according to DVGW G 260, working pressure: mbar 100th 

Benefits 

• The high level of flexibility and elast icity does not affect the mobility and stability of the burner • No kinking of the tube 

Equipment and technical dat~ 

Accordm to DIN 30664 
Operating pressure: 100 mbar 
Internal diameter: 1 O mm 
Wall thickness: 2 mm 
Length: 2 m 

Accessories 

• Per burner, 2 hose clamps are needed (40995-00). 



----- -- - ----
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Lighter f.natural/liquified gases 

Product detai~ls 4.4 

Lighter f.natural/liguified gases 
Item no.: 38874-00 

Description Related Experiments 

Function and Applications 

Lighter for natural/ liquified gases. 

Equipment and technical data 

• Length: 155 mm 
• Supplied with flint 

PHVWE 9VST!M (THAILAND) CO., LTD. - l uv: v' 
C),s- V 
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V-tube for electrolysis, PNl 9 

Product details 

V-tube for electrolysis, PNl 9 
Item no.: 37027-00 

Description Related Experiments 

Function and Application 

V-shaped tube to perform fused-salt electrolysis 

Equipment and technic~ 

· Made of DURAN •-
• Angled V-shaped tube with two SB 19 stopper beds and two horizontally mounted latera l attachment pieces w ith glass olives • Outer diameter of t he glass olive: 8 mm 
• Angle between the legs: approx. 65 • 

Leg length: approx. 125 mm 
• Overall height: approx. 115 mm 



E 1 Glass, plastic and porcelain laboratory apparatus 

Dropping funnels, DURAN® 
Capacity IGJ With Pressure equalizer, ml graduations with graduations 

50 
100 
50 

100 
50 

100 
250 
500 

14/23 
14/23 
19/26 
19/26 
29/32 
29/32 
29/32 
29/32 

35848.01 35853.03 
35848.02 35853.04 
35848.03 35853.05 
35848.04 35853.06 
35848.05 35853.07 
35848.06 36886.00 
35848.07 35853.08 
35848.08 

Funnels for gas generator 
Made of DURAN® glass, with pressu­
re equalization, tap, graduations. 
Article no. NS or Capacity 

35853.01 
35853.00 
35854.1 5 

GL ml 
IGJ 19/26 
IGJ 29/32 

GL18 

50 
50 
50 

36699.00 

Gas washing bottles, AR-glass or DURAN® 
Article no. Capacity Frit Attachment 

ml 
36691.00 100 Without frit IGJ 29/32 35835.05 100 With frit IGJ 29/32 35834.05 250 Without fri t IGJ 29/32 36691.01 250 With frit IGJ 29/32 36699.00 100 With frit 
36692.02" 250 Without frit PN 29 • with stopper socket PN 29 and rubber stopper 

~ 6l2'/, 

2 
Drying t ubes 
Made of DURAN® glass, straight with bulb, 6 mm outer diameter tube con­nector. 

Article no. 

36941.10 
36941.00 

Nominal length 
mm 

130 
200 

Inner diameter 
up to the bulb 

13 
13 

Separating funnels 
Capacity IGJ Conical, DURAN", Conical, DURAN" Pear-shaped, ml with graduations without graduations AR-glass 

50 19/26 35838.01 35837.01 
100 19/26 35838.02 35837.02 
250 29/32 35838.03 35837.03 
500 29/32 35838.04 35837.04 

1000 29/32 35850.04 
100 19/26 with pressure equalization 

Dropping funnels with stopcock 
Article no. 

36869.00 
36870.00 
35853.15 

Capacity 

50ml 
100 ml 
50ml 

U-tubes with side arms, DURAN® 
U-shaped, PN 19 
U-shaped, with stopcock, PN 19 
U-shaped, with frit, PN 19 

Material 

AR-glass 
AR-glass 
DURAN• 
pressure equalization 
graduation 

V-shaped, for electrolysis, PN 19 
U-shaped, with two stopcocks, IGJ 14/23 
U-shaped, GL 25 
U-shaped, with frit, GL 25/8 
Double U-shaped, with frit and stopcock, GL 25/8 

PHVWf SVST!M (THAil.AHO) co., LTI>­c t,,,f,\f'\''(', 

36912.00 
36883.00 
36884.00 

36885.00 

Funnel mouth 
PN 29 
PN 34.5 
GL 18 

36966.00 
36958.00 
44454.00 
37027.00 
36967.01 
36959.15 
44454.15 
44451 .00 
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Glass tubes,straight, 150 mm, 10 

Product details 

ll 
"---

' \._ 

r " .. 

Related Experiments 

Experiment 

Chemical fountain 

Molten-salt electrolysis 

Glass tubes.straight, 1 50 mm, 1 0 
Item no.: 36701-64 

Surface tension with the ring method (Du Nouy method) 

Item no. 

P1310100 

P1310500 

P2140500 

Orr u:. 
'fJ 

PHVWE 9\'fflt4 (TNAtlANr)) eo.' LTD. 
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Glass tube.right-angled, lo pc&. 

Product details 

ht-angled, l O cs. 
Item no.: 36701-52 

.. 

Description Related Experiments 

exterior diam. 8 mm 

----------- - - ---
- ------ ---- -- - - -------
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Stopcock,3-way,t-shaped, glass 

Product details 

Related Experiments 

Experiment 

Sto cock,3-way,t-shaped, glass 
Item no.: 36731-00 

Air - a mixture of the gases oxygen and nitrogen 

The law of conservation of mass in chemical reactions 

The law of definite proportions in chemical reactions 

Ammonia preparation from the elements (Haber-Bosch process) 

Graphite and diamond 

Model experiment on the desulphurisation of flue gas 

Chemical fountain 

Molten-salt electrolysis 

Thermal equation of state and critical point 

Determination of molar mass using the ideal gas law 

Condensation of gases through an increase of pressure and through cooling 

Determination of the heat of formation for CO2 and CO (Hess' law) 

Hess's law with Cobra4 

Haloalkanes: Grignard reagent 

Haloalkanes: Wurtz reaction - lithium organyls 

Toluene: Bromination in the nucleus 

Item no. 

Pl 133400 

Pl 134300 

Pll 34400 

P1 140700 

P1142200 

P1310000 

P1310100 

P1310500 

P2320400 

P3010401 

P3011400 

P3021601 

P3021661 

P3101000 

P3101100 ..-

L[ P3101300 , 

PHWIII IVi'ft~ mtAtt.AND) CO .. LTO­
l t, e,," 1

1
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Frame for complete experiments 

Product details 

Frame for complete experiments 
Item no. : 45500-00 

Description Related Experiments 

Function and Applications 

Frame for complete experiments to receive up to 2 shelves or l panel. 

Benefits 

• can be fixed to a working table by G-clamps (to be ordered separately) 

Equipment and Technical Data 

aluminum frame. he1 ht 90cm,w1dth 46.5cm 
2 stable sheet steel bases,1=30cm ~ 



Panel for complete experimental setups 

Product details 

Panel for complete experimental setups 
Item 110.: 45510-00 

Description Related Experiments 

Function and Applications 

Panel with regular punching to receive the hooks of the holder horizontal or vertical os1t1011i11 111 the frame, one panel is neccessary for each experiment. 

Equipment and technical data 

Material sheet steel, powder painted with..9ood mechanical and chemical resistance 
Dimensions: 65 x 48.8 x 2.5 cm 

--- ---------
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Clamping holder, 18-25mm 

Product details 

Item no.: 45520-00 

Description Related Experiments 

Function and Applications 

Clam pin jaw for easy insertion and re la cement of lass ware of dia. 18 ... 25 mm 

Equipment and technical data 

horizontal or vertical position 
sheet steel, powder painted for good mechanical and chemical resistance 

2 hooks and 2 magnets to fit to the holes in the panel 
additional fixing by spring plugs on the rear possible 
holder 5.5 cm x 5.2 cm 

--------------------- ------
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':i1EJG'l~Lel EJ~~';i.fl ru,i • 
':i1EJn1':i~ 2 "q~'Vl~G'leJ.:ln!)6llel.:!tl1':i1L~El (Faraday's laws) 

':i1EJG'l~LBEJ~~ruin~ru~m:I.J b ':i.:IL~m.inTwu~ • 
1. ';i1EJG'l~LBEJ~V1\11tJ 

b'U'U'll~?l15(,)f11';i'Vl\11"1el.:Jb~e),:jf11';jBba n 1 'Vl';i 1'1-8?1 'lh:::lil ' ' bba::: f1!)6lleJ.:J'W1';i1 b\11 ~ 
.. • I ~ 2. ';i1EJn1'Hb6'l~';i1EJG'l~LeJEJ~~uff'.iN 

1. LLVl'1.:1~1EJ1'V'l (Power supply) '11'U1'U 1 Lfl~el.:J faEJi1 
'1l1.:J'1Je),:jf11';i~1EJ~.:im~Lb?f(,)';j.:Jbb'1~m~Lb?l?l~'Ut.J{'U1~ 0 fi.:i 

d S., I I I I CV ' 5 A Vl';ieJn11.:!f111 'll1.:J'1Jel.:Jf11';ilil1EJm1:I.J\,J1.:Jl'lf1EJ?l.:!?I~ 15 " , v V1~eJn11.:in-i1 LLa:::ih~'U'Uue:i-:in'Um':i~1111.:ilil';i 

2. 'llvifaanL'Vl';i1a'8?1-e'.!eJ'WLL:I.J'UU '11'U1'U 1 'll\11 L'U'U'YleJ , . 
LLn1 ?11:1.J1';i'1B1'Umna 1~ 

2.1 i1e)'\.Jmrui1V1{'l.Jf11';i'll\11b 'llEJm1:1.Jvl'W 

2.2 i1e:J'I.Jmrui1V1{'U~\11~'\Jbba~Lzjel:I.J~eJfl'lJ'll\11'Vl\11ael.:J 

3. l!a~falJleJ{ '11'U1'U 2 b~~eJ-:J b'U'ULL'U'lJel'U1aeJn Vl~el 
Lb 'lJ'lJel'U1a elnLba~~~ ~a 1 'LILfl~el-:J b~EJ1 fl'U Lba~i1'1l'U1~Vl1J1 
f111-:JLL"1~EJ11 hli!eJEJf111 30 X 30 b'1!'U~b:I.J(J)';j 

3.1 ?11:I.J1';i'11111 Lb ';j-:Jv]'U 1 v-lY11~.:im:::Lb?f(J)';i-:Jbba:::m~LL?l?l~'U 
1 mV fi.:i 10 kV Vl~eJ~f111 

':i1EJG'l~LBEJ~!lruin~ru~ 'U~i'VI vld ~mii:1.J (i.J':i~L'Vlfl1'VIEJ) ~1n~ 
1. ';i1EJG'l~LBEJ~~11,J 
-- --- - -- --------------

b'U'U'll111?115(,)f11';i'Vl\11'1eJ.:Jb~e).:Jf11'~BLan1•m1a-8a 'lh:::lil Lba::: f)f'l ' 
' ';,J '1JeJ.:J'W1';i1 b\11 ~ 

2. ';i1EJn1':iLLG'l~';i1EJG'l~LBEJ~eJ,Jmru • 
1. LLV1'1-:J~1EJ1'V'l (Power supply) '11'W1'U 1 Lfl~B.:J 1111EJi1'1i1.:i'1JeJ.:if11';i 
~1EJ~.:im~Lb?f(,)';j.:JLLa~m~LL?l?l~'IJ'I.J{'U 1~ 0 fi.:i 5 A Vl~elf111.:Jf111 '1i1.:i 

I I QJ f' .di i.l I d '1Je).:Jf11';jliJ1EJm1:I.J(,)1.:Jl'lf1EJ~,:j~~ 15.)l Vl';ielf111.:Jf111 LLa~:I.J';j~'lJ'lJ 
ue:i.:in'UnT~~v11.:ilil';i 

2. 'll111BLan L 'Vl';i 1a'8?1-e'.!eJ'WLL:I.J'UU '11'U1'U 1 'll~ L 'U'U'YleJbbf\1 ?11l.J1';i'1 ' ' ri1'Ummi 1Ji' 

2.1 i1e:J'I.Jmrui1V1{'lJf11';i'll\11b'llEJfl11:I.Jvl'U 

2.2 .i1e:i'\.Jmrui1V1{'lJ~\11~'\JLLa:::LzjeJ:I.J~elfl'lJ'll\11'Vl\11aeJ.:J - . 
3. l!a~falJleJ{ '11'U1'U 2 bfl~el.:J bb'lJ'lJel'U1aelmLa~~~~a1'Ubfl~el-:J 
b~EJ111'U Lba~i1'1l'U1~Vlti1f111.:JLLa:::m1hlueJEJf111 30 X 30 L'll'U~L:I.JIJl';j 

3.1 ?11:I.J1';i'11~bb';i.:Jvl'W1'V'lv11~.:im~Lb?IIJl';i.:Jbb"1:::m~Lb?l?l~'lJ 1 mV fi.:i 
10 kV 

~ a.., 

VJUuUU 

Vl:I.J1EJLVI\Jl • 

b vi EJ'\Jb 'Yl1 

~n111'Uci1'U'llBm:::LL?f(,)';j.:J 

mm':i'1'1..l{u 1Ji'?1.:i?1~fi.:i 1811awi " ' ,,,,.--

b vi EJ '\Jb 'YI 1 

.. ' b 'VlEJ'\Jb V11 .. ' b 'Vl EJ '\Jb 'Vl 1 

b vi EJ'lJ b 'YI 1 

.. ' b V1 EJ '\Jb 'VI 1 

I ., ., ., ., 1--1-~ ., ., ., 1--1-~ ., ., ., ' .. ' 
3.2 ?11:I.J1';i'11111m:::Lb?I TITI1'Vl.:Jm:::Lb?flJl';j.:Jbba:::m:::Lb?l?l"1'lJ 3.2 ?11:I.J1';i'11\11f1';i~bb?I ,rn1'Vl.:Jf)';i~bb?IIJl';i.:JLLa~m~Lb?l?l"1'lJ(,).:Jbb\,l 3 µA b'VlEJ'UL'Vl1 
., 

111.:JLL~ 3 µA fi-:i 10 A Vl~el~f111 fi.:i 10 A 



':i1EJ6'l::b~ EJ~r1ru&i' m~n;u::mll b ':i-ilb~f.l'U f11'Vl'U~ . 
I d d 4 3.3 fl7fl17llflm\;) Lfl"1B'U Class 1.5 V11B ± 1.5% V11B 

~n11 

3.4 iiLL'U~ b~e)~~'11:1.J11C11-ff-i11'U 1m~~1n11 10 i1 bll-il 

V1~va1:w11ciu1::~1-wl'Vl~1~ 

4 . .ff11 vJvhLtl'ULL'U'ULL l'll;l'Vl~it:w ~1'U1'U 2 eJ'U LL'1tii"1f\;) • 
~umrufl\;)~u.ff11vJvh 

5. i'LI11""1f\;)e)U mru LLl;lt~'U fl \;)eJUmru 1 'U"1f \;) fl11'Vl\;)1;le)" ' . . 
5.1 im1" 1fl1-i1a~1" L'U'U fa~t~1m'LIL-YlEJ"l'lB~B n11~\;)"1f\;) • 
BUmruJ"'Vl:W\;)1 'ULL'Ul~" "ll'\.J1\;)fl11:W?I" 1~UBE.lfl11 80 • 

\J 

L6lf'U~L:w~1 V1u1n11"1~ii'BE.1n11 40 L61f'U~L:wm b\;)cJii,s1'U .. 
11"~J'Ufl"Vl~Bii(>l1'Vlti'U~'U 11'1.J~'U H\'t 1~B~1" bb ~" bb 1" 
5.2 Q1fl'11'Vl'fofl\;)~'lJBUmru ~1'U1'U 1 eJ'U Vl1~1fl , 

~t,,Cil 1,/CVCUQ I Q.11 L 'Vl"1 fl fl m Lfl "1 B'U m E.11a \;) fl'LI a'U:w 'Vl'U'Vl7'U ~ B n11 fl\;)fl1eJ'U • 
~1E.1ai1Lflii a1:w11cifl\;)~\;) 1~l'le:i~n'U 1r11"a{1""llB"i'U11" 

1 'LI"LJB 5. 1, ~LL"LJ"Lb 1" Vl~eJii"ll1~"~a1:W11C1'Vlti'U~'Uf1'U~'U 

H\'t~bb"LJ"LL 1" 

5.3 LLfll:l:WU'11Vlfofl~~trnumrun'UQ1flbb'1ti'U11" ~ii • 
\-111:W LL~" bb 1"'Vl'U'Vl1'ULbl:ltii~1'U1'Ub YlcJ-:Jl'le)~ e)"1f \;)e)U mru ----'--------' 
6. iiLLfll:l:WU'11'Vlf'Ufl\;)~'UeJUmru~L'U'ULLfl1 ~1'U1'U 1 "1f\;) . , 
7. 'UT~n1iunm ~1'U1'U 1 L~B'U 

8. a1cJ1yJ LvlcJ"l'lel~elfl11'Vl\;)"1e)" ~1'U1'U 1 "1f\;) 

9. ~umruu1tfle)'U~'U 1 (t11ii) ~~t'V11fl11'Vl\;)"1e)"1~ 
' ' BE.11-:ia:w'U1ru 

" 

':i7f.ll;l::LBf.l~flru'1n~ru:: u~ti'Vl vJd 61lmvill (•1.J':i::bvifl1'Vlf.l) 1ii1n~ • 

3.3 A1fl11:Wfll;l1\;)bfl~e)'U ±1.5% 
- -

- -·--

3.4 iiLL'U~b~e)~~a1m1C11-ff-i11'U 1m~~1n11 10 i1 b:W-il 'Vl~Ba1m1C1 
u1::~ 1 m 'Vl~1~ 

4 . .ff11 vJvhL 'U'ULL'U'Ubb l'll;l'Vl~i!:w ~1'U1'U 2 eJ'U LL'1tii"1f\;)eJUmrufl\;)~'U ' . 
.ff11vJ-w1 

5. i'LI11"'/1\;)e:iumruLL'1t~'Ufl\;)eJUmru1 'U"1f\;)fl11'V1\;)1;le)" 

5 .1 i'LI11" bfl1"a~1" b 'U'U b"1'Vlt~1'U1'U b YlEJ"l'le)~ el fl11~\;)"1f \;)e)U mru • • 
J-il'Vl:W\;)1'1.Jm.n~" 'll'U7\;)fl17:W~" 90 L6lf'LI~L:w~1 V1u1n11-il 46~ 
L6lf'U~ L:W~1 b~ EJii,51'U11"~J'U fl"'Vl~Bii (>l'J'Vlti'U~'U/1'1.J~'U b~t 1~B~1" "' ~ 

LL"11"LL1" 
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Faraday's Laws 

!1111m7il 2 '11~"1~'111-:in{l'UM'llh rn~ti' (Faraday's laws) I @] 
'IW~--~ O 

Materials Power supply, universal 13500.93 1 Frame for complete experiments 45500.00 2 Analogue demonstration multimeter ADM 2 13820.00 2 Rear cover for complete experiment panel 45501.00 1 Connecting cable, Panel for complete experimental set-ups 45510.00 1 4 mm plug, 32 A, red, 75 cm 07362.01 1 Shelf with hanging device 45505.00 1 Connecting cable, Clamping holder, 4 mm plug, 32 A, red, 100 cm 07363.01 d = 0 ... 13 mm, on fixing magnet 02151.07 1 Connecting cable, Apparatus carrier with fixing magnets 45525.00 1 4 mm plug, 32 A, blue, 100 cm 07363.04 3 Clamping holder, d = 18 ... 25 mm 45520.00 1 Demo stop watch 03075.00 1 Clamping holder, d = 8 ... 10 mm, turnable 45522.00 1 Funnel, glass, d = 80 mm 34459.00 1 Spring plugs, 50 pieces 45530.00 1 Sulphuric acid 0.5 moles/I, 1 I 48462.70 1 G-clamp 02014.00 4 
Hand held measuring instrument pressure, Safety measures RS232 07136.00 

~~@) 
Hand held instrument 2 x NiCr-Ni, RS 232 07140.00 1 
Immersion probe NiCr-Ni, stainless steel 13615.03 1 
Electrolysis apparatus - Hofmann 44518.00 1 
Platinum electrode in protective tube, Dilute sulphuric acid is highly irritative to skin and eyes. d=8mm 45206.00 2 Fine spray irritates the respiratory organs, whereby the Fig.1 
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.»H~/ WE Power supply, universal 13504-93 
13503-93 Power supply, universal with analog display 

excellence in science 

PHYWE Systeme GmbH & Co. KG 
Robert-Bosch-Breite 1 0 

.----------........ ~ 1 1-------------------------, 
D-37079 Gottingen 

Telefon +49 (0) 551 604-0 
Fax +49 (0) 551 604-107 
E-mail info@phywe.de 
Internet www.phywe.com 

Operating instructions 

CE The unit complies 
with the correspond­
ing EU guidelines. 

1 2 3 4 5 6 

Fig. 1: Power supply, universal 13504-93. 
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1 SAEFTY PRECAUTIONS 

~ Caution! 

• Carefully read these operating instructions completely 
before operating this instrument. This is necessary to 
avoid damage to it, as well as for user-safety. 

• Check that your mains supply voltage corresponds to 
that given on the type plate fixed to the instrument. 

www.phywe.com, © All rights reserved 
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Fig. 2: Power supply, universal, with analog display 13503-93. 

Install the instrument so that the on/off switch and the 
mains connecting plug are easily accessible. Do not 
cover the ventilation slots. 
Take care that no liquids or objects enter in through the 
ventilation slots. 
Protect the instrument from dust, moisture and vapours . 
Only clean it in voltage-free state with a slightly 
moistened, lint-free cloth. Aggressive cleaning agents 
and solvents are unsuitable. 
Do not extract the 4 mm plugs from the sockets during 
operation, because there is a danger of burns due to the 
formation of arcs and the output sockets can be dam­
aged 
Only use the instrument in dry rooms in which there is no 
risk of explosion. 
Do not start up this instrument should there be visible 
signs of damage to it or to the line cord. 
Only use the instrument for the purpose for which it was 
designed. 
Do not open the unit. 
Prior to connecting the mains power, ensure that the pro­
tective earth conductor of the power supply unit is 
properly connected to the protective earth conductor of 
the mains power network. Ensure that the mains socket 
into which the mains power plug is plugged is equipped 
with a protective earth conductor. Do not eliminate the 
protection by using an extension cord without a protec­
tive earth conductor. 
Only use the mains power cable that is supplied with the 
unit or an equivalent cable . 

? 'Ci r/ rr/· 
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2 PURPOSE AND CHARACTERISTICS 
Both universal power supplies are versatile, high perfor­
mance power supply units with characteristics which make 
them almost ideal power sources for schools, laboratories 
and workshops. The power supplies deliver a variable, regu­
lated d.c. voltage of 0 ... 18 V with a selectable current limit of 0.05 ... 5 A and an independent stepped-down AC. voltage 
2 ... 15 V AC/max. 5 A. The 13503-93 power supply is also 
equipped with a voltmeter/ammeter. 

The output voltages are electrically isolated from the mains, 
fully floating and lie in the protective low voltage range. 

The power supplies are enclosed in impact resistant plastic cases. A carrying handle which can be folded out is set into 
the case cover plate. The same part set into the baseplate of the unit can be folded out towards the rear to hold the unit in 
a sloped position. Four rubber feet ensure stability. The pow­
er supply units can be stacked on top of other units of the 
same design during storage (not in operation). The rubber 
feet provide increased security against slipping when stacked because they locate in cup-shaped indentations in the unit 
underneath. 

3 EXPLANATION OF THE SYMBOLS 

Safety isolating transformer, 
short-circuit-proof due to special safety 
measures 

4 FUNCTIONAL AND OPERATING ELEMENTS 
The following functional and operating elements are to be 
found on the front plate of the instrument (see Figs 1 and 2): 
1 Adjusting knob "Direct voltage" 

for stepless setting of the electronically controlled (stabi­
lized) direct voltage from Oto 18 V. When the current in­
tensity withdrawn is smaller than the limiting value for the 
current set with adjusting knob (3), i.e. when display (4) 
does not light up, then the set voltage is subject to control. 

2 Output, 0 ... 18 V-/5 A < IT] 
Pair of 4 mm sockets for withdrawal of the direct voltage set with adjusting knob ( 1) (positive terminal is red, negative 
terminal is blue). The output voltage is ungrounded and 
floating. 

3 Adjusting knob "Current limitation" 
for stepless setting of a maximum current intensity of 
approx. 50 mA to 5 A. Constant current mode requires that 
the load resistance is smaller than the quotient of the volt­
age set with adjusting knob (5) and the limiting value for the 
current set with (3). 

4 Display "Constant current mode" 
lights up when the limiting value for the current set with ad­
justing knob (3) is reached. In this case, the voltage is no 
longer controlled, but depends on the load resistance. 

5 Socket .L 

With connection to the line made, this is connected to the 
earthed earth lead. 

www.phywe.com, © All rights reserved 

6 Socket ring 

for selection of the voltage step for the a lternating voltage 
withdrawable at output (7). The selection is made by plug­
ging a special short-circuiting plug into the central socket and the appropriate socket in the ring. 

7 Output, 2 ... 15-V~lmax. 5 A ~ 
Pair of 4 mm sockets for withdrawal of an alternating volt­
age; the selection of the size of the voltage is made by 
means of socket ring (6). This output is galvanically sepa­
rated from the mains, ungrounded and protected by an 
overload circuit breaker. _J:fl 

8 Overload circuit breaker ~ 
with thermal triggering for protection of alternating voltage 
output (7). 

9 On/off switch and fuse holder 
(at the back of the instrument) 

The fuse holder (Fig. 3) in the upper part of the device con­
nector at the back can be accessed once the mains power 
connecting cable has been removed. It can then be pried out with the aid of a screwdriver. 

9 

I 

Fig. 3: Fuse holder 

Only mains fuses with the fuse rating stated under "Fuse" on 
the type plate are permissible. 
Do not change the fuse unless the unit has been disconnect­
ed from the mains power supply and is absolutely voltage­
free. Bypassing the fuse holder or mending the fuse is not 
permissible. 
Prior to replacing a fuse, ensure that the cause of tripping has been eliminated. 
Remove the defective fuse from the fuse holder and insert a new one with the correct rating. Then, push the holder back 
in. Ensure that you can hear it lock into place. If the fuse trips 
again after the unit has been switched on, do not use a high­er fuse rating. This problem indicates a major defect and the unit must be sent to our service department for repair. 
1 O Operation indicator lamp 

indicates that the unit is ready to operate. 

13503-93 / 13504-93 / 4916 



The controls 11 ... 13 are only present on the 13503-93 
Power Supply: 

11 Zero adjustment 
for the pointer of moving-coil measuring instrument ( 10). 

12 Measure and selection switch 
for selection of the display of either direct current or direct 
voltage. 

13 Voltmeter or ammeter 
for the analog display of either direct voltage or of direct 
current at output (2) as required. 

5 HANDLING 

~ Caution! 

The power supplies are not to be stapled with other instru­ments because of their high performance and the resulting 
heat development. An inclined position is recommended, par­
ticularly when high direct currents are withdrawn (swing out the inclining feet). 

To connect the instrument to the AC mains, plug the 1.5 m 
long mains lead that is supplied with the instrument into the mains connector at the back of the instrument. The rectangu­lar fuse holder integrated between the switch and the mains 
connector can only be opened using a screwdriver or similar after the mains lead has been unplugged from the instru­
ment. 
The high current intensity provided by the instrument can 
cause considerable damage to it when it is connected to an 
incorrect circuit. It is therefore recommended, to avoid un­
necessary risks, that· the behavior of the circuit be iirsi tested 
with the instrument set to a low limiting value for the current. When the red current limitation LED (4) lights up even at a 
very small voltage, this can be an indication of a short circuit. Interruption in the load must fundamentally only occur at O V reduced outlet voltage. Pulling the 4 mm plugs from the 
sockets during operation of the instrument is to be avoided 
under all circumstances, as there is then a danger of burning 
because of arc formation and of damage to the output sock­ets. 
The safety output sockets accept both conventional 4 mm 
plugs and safety connecting cables (e.g. 07337-01 ). 

5.1 Alternating voltage part 
The voltage that is to be withdrawn at output ( 7) can be set stepwise at socket ring (6) by appropriately plugging the cap­
tive, special short-circuiting plug into the socket ring. 

Important! Do not tap voltage from two sockets of the ring! 
Should this be done, then the overload protection would not be in the circuit and the transformer could be destroyed by the overload. 
The output voltages are dependent on the load and on the 
line voltage. The voltage values relate to a load at half of the rated current, i.e. 2.5 A. 

When overloading of the alternate voltage output has trig­
gered overload circuit breaker (8), this can be pressed back in again after the few seconds required for the bimetal to 
cool. 
The cause of the fault should have been eliminated in the 
meantime. 

5.2 Direct voltage part 
5.2.1 The characteristic of the output voltage and 

current intensity. 
Two quantities can be set for direct voltage output (2); a volt­age value U (with adjusting knob 1) and a current intensity 
value / (with adjusting knob 3). The actual values of the out­put voltage U and current intensity / are functions of U and / and of the (ohmic) external resistance Ra. The characteristic 
form of this dependence is determined by the internal circuit 
for voltage control and for current limitation. 

From the set values of U and /, a critical value R = UII is cal­culated according to Ohm's Law. Voltage and current intensi­ty behave differently, according to whether the external re­
sistance Ra is greater or smaller than R. 

5.3 Operation as stabilized voltage supply 
Before switching the instrument on, set adjusting knob 1 ( U) 
to a minimal value and adjusting knob 3 (~ to maximum cur­
rent intensity. Switch the instrument on and set the required voltage value. When the accuracy of the built-in voltmeter is not sufficient, connect an external voltmeter. It can be recog­
nized that the voltage control is functioning from the fact that the current limitation display (4) does not light up. 

5.4 Operation as stabilized constant current source 
Before switching the instrument on, set adjusting knob 3 (~ to 
the minimum value (left stop) and adjusting knob 1 to maxi­
mum voltage. Switch the instrument on and set the required 
current intensity value with (3). When the accuracy of the 
built-in ammeter is not sufficient, connect an external meas­
uring instrument. Constant current mode can be recognized by the lighting up of red LED (4) . Should the LED go out then the load resistance is too large to permit the wanted limiting 
current value at the set limiting voltage value. As the output voltage is dependent on the operating temperature of the in­
strument, when only to a limited extent, a certain temperature drift occurs because ihe internally generated Joule's heat. 
The highest operating temperatures occur when a high cur­
rent is withdrawn from the instrument at a voltage of between 5 V and 6 V. 
The direct current part is not only short-circuit-proof but also 
- within certain limits! - external voltage proof; in particular, 
the direct voltage outputs of two power supplies can be con­nected together in series or parallel (at any settings of adjust­ing knobs (3) and ( 1) without any harm to them. 

~ Important! 

The power supply is to be exclusively used for supplying 
suitable experimental set-ups and instruments. The user car­
ries the responsibility for the operational reliability of the set­up to which the instrument is connected. When it is connect­
ed to incorrect circuitry, even the relatively low performance provided by the instrument could cause considerable damage 
(fire hazard!). To avoid unnecessary risks, we therefore rec­ommend that the setup which it is to supply be carefully 
checked prior to switching the power supply on. 
The connection of AC and DC outputs in parallel is not per­
mitted. This could result in the destruction of the DC output. 

?H'/WE "Awllenco on science 
3 www.phywe.com, © All rights reserved 
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6 NOTES ON OPERATION 

CE 
This high-quality instrument fulfills all of 
the technical re-quirements that are 
complied in current EC guidelines. The 
characteristics of this product qualify it 
for the CE mark. 

Due to the safe isolation and the safety 
isolating transformer in accordance with 
DIN EN 61558-2-6 (as per BG/GUV-SI 
8040 "Sicher experimentieren mil 
elektrischer Energie in Schulen" (Safe 
experimentation with electrical energy 
at schools) and SI 8070 "Richtlinien tor 
Sicherheit im Unterricht" (RiSU) (Regu­
lations for safety at school)) , this power 
supply unit is particularly suitable for 
student experiments and for all age lev­
els ("compliant with the regulations for 
safety at schools"). 

This instrument is only to be put into operation under special­
ist supervision in a controlled electromagnetic environment in 
research, educational and training facilities (schools, universi­
ties, institutes and laboratories). 
This means no mobile phones etc. are to be used in the near 
vicinity. The individual connecting leads must not be longer 
than 2 m. 
The Instrument can be influenced by electromagnetic charg­
es and other electromagnetic phenomena in such way, that it 
works no longer within the given specifications. The following 
measures reduce or prevent disturbing influences: Avoid car­
peted floor ensure potential equalization, perform the exp_eri­
ments on conductive and grounded surfaces, use screenings 
and screened cables and do not work with high frequency 
emitters ( radios, mobile phones etc.) in the immediate vicini­
ty. After a total blackout, carry out a "Reset" (new start) of the 
complete system. 

7 TECHNICAL SPECIFICATIONS 
(typical for 25°C) 

Operating temperature range 
Relative humidity 

Mains supply 
Protection class 
Connecting voltage 
(+6 %/-10 %) 
Mains frequency 
Power consumption 
Mains fuse 
(5mm x 20 mm) 

Alternating voltage part 
Output voltages 
Rated current 
Short circuit protection 

Direct voltage part 
Output voltage 
Adjustment range 
Deviation from desired value 
at 230 V +6%/-10% 
Ripple 
Internal resistance 

Current limit, continuously 
adjustable 

Housing dimensions (mm) 
Weight 

5 ... 40 °C* 
<80% 

see type plate 

50/60 Hz 
295 VA 
see type pla~ 

U = 2, 4, 6, 8, 10, 12, 15 V 
I = 5A 
overload circuit breaker 

regulated ~ 
U = 0.05 ... 18 V / 

6.U s ±10 mV 
S5mV 
R;::; 20 mo 

I = 0.05 ... 5 A ~ 
230 X 236 x 168 (W, D, H) 
approx. 7.9 kg 

•with maximum power output and a high ambient temperature, the back of the unit may heat up. Therefore, continuous operation should be avoided In this 
state. 

8 WASTE DISPOSAL 
The packaging mainly consists of environmentally-friendly 
materials that should be returned to the local recycling sta­
tions. 

Do not dispose of this product with normal 
household waste. If this unit needs to be 
disposed of, please return it to the address 
that is stated below for proper disposal. 

PHYWE Systeme GmbH & Co. KG 
Customer Service 
Robert-Bosch-Breite 1 O 
D- 37079 Gottingen 
Germany 

Telephone 
Fax 

+49 (0) 551 604-274 
+49 (0) 551 604-246 

.... .... ,. .• E 
4 .-n 'I 'ff excellence In science 
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Electrolysis apparatus-Hofmann 

Product details 

Description Scope of Supply 

Function and Applications 

Electrolysis apparatus-Hofmann 
Item no.: 44518·00 

Related Experiments Accessories 

' C.V r a.., 

fJUillll 

For electrolysis of water with measuring device for 2 volumes of produced gas. Particularly suitable to demonstrate Faraday's law and to be used as Coulombmeter. 

Equipment and Technical Data 

Made of DURAN® 
2 communicating glass tubes, I = 510 mm 
Leveling bulb for pressure compensation 
Measuring range. 50 ml ~ 
Graduation 0.2 ml 

• Width: ca. 17 cm 
• Length: ca. 51 cm 
• 1nclud111g Si licone tubin I d 7mm Levelling bulb,glass Support ring, i.d. 60mm, 
• stand and electrodes are not included 

Necessary Accessories 

2 Plat inum electrode in prot. tube, d= 8 mm (45206-00) 

or 

Bar electrodes, carbon, spare, d = 8 mm, 6 Pcs (44513-00) and 2 Contact socket for bar electrode (45283-00) 

--!+ - --------
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PHVW£ Demo Multimeter ADM 3 

Product details 

~ VWE Demo Multimeter ADM 3 
Item no.: 13840-00 

Description Related Experiments Literature Accessories Downloads and Documents 

Function and Applications 

The universal demonstration measurement device for measurements of current, voltage, resistance, and temperature. Battery powered electronic analogue measuring instrument with measuring amplifier and 9 selectable scales for 75 measuring ranges. All values can be displayed as digital value. 

Benefits 

The universal demo measuring device for natural science education 
NEW Analogue and digital multimeter in one device < @J 
NEW: Display of current, voltage, resistance and temperature 
NEW: Direct temperature measurement for Nier-Ni probes 
NEW: 12 V scale matching the supply voltage of many common experiments 
NEW: 75 measuring ranges with fast switching scales by the press of a button 
NEW: High contrast, large illuminated screen readable throughout the room 
NEW: Serves as wireless large-scale display for all Cobra4 sensors 
Convenient for teachers with control elements and an additional display on the back panel 
Electronic overload protection for all measuring ranges 
Continuous operation of up to l Oh due to h1gh-ca~c1ty batter ~ 
Power-saving stand-by mode after approx. 60 min 
Extra-safe for operation by students 
Future-proof thanks to firmware update support 

Equipment and Technical Data ~ 
3.1 

9 scales for 75 measuring ranges 
Olrect/alternat111g voltage. 1 mV .. 10 kV ----------13.27 
Direct/alternating current: 3µA. .. 1 0 A ~ L.::..:=..J 
Resistance: 0 ... 1 OMO 
remperature: -200 •c ... 1200 •c (also in "F and K) 
Input impedance: 1 OMO/ 1 GO 
Accuracy: ±1,5 % of upper range value ~ 



Frequency range: 2 Hz ... l 00 kHz 
Battery run-time: approx. 10 h 
Display: 1 O inch, illuminated 
Digit size: digital display: 2.7 cm, analog display: 1.5 cm 
Cas1n d1mens1ons 385 mm x 329 mm x 190 mm ( ~ Shock-resistant plastic case with retractable handle 
Display of measurement values via step motor driven needle 
Digital large-scale display of external sensor values 
Back panel with secondary display 
USB interface for firmware updates 
Extensive overload protection 
Including power supply 

Our customers also saw the following products: 
Cobra4 Display-Connect TX, transmitter for using the Cobra4 Mobile­Link with large-scale displays 
Item no.: 12623-00 

Cobra4 Display-Connect TX, receiver for using the Cobra4 Mobile-Link with large-scale displays 
Item no.: 12623-01 

Thermocouple Ni Cr-Ni, -50 .. 11 oo•c 
Item no.: 13615-01 

PHYWE Demo Multimeter ADM 3 light 
Item no.: 13830-00 
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Pli,t inum electrode in protection tube, d = 8 mm 

Product details 

Platinum electrode in protection tube, d = 8 mm 
Item no.: 45206-00 

Description Related Experiments 

Function and Applications 

Special elect rodes with 4mm pl 

Equipment and technical data: 

• Platinum electrode 111 protective tube, d=8mrn 
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Frarrtefor complete experiments 

Product details 

Frame for com lete experiments 
Item no.: 45500-00 

Description Related Experiments 

Function and Applications 

Frame for complete experiment s to receive up to 2 shelves or 1 panel. 

Benefits 

• can be fixed to a working table by G-clamps (to be ordered separately) 

Equipment and Technical Data 

aluminum frame, height 90cm,width 46.5cm 
2 stable sheet steel bases,1=30cm 
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Par1el for complete experimental setups 

Product details 

Panel for complete experimental setups 
Item no.: 45510-00 

Description Related Experiments 

Function and Applications 

Panel with regular punching to receive the hooks of the holder horizontal or vertical positioning in the frame, one panel is neccessary for each experiment. 

Equipment and technical data 

Material sheet steel, powder painted with good mechanical and chemical resistance Dimensions: 65 x 48.8 x 2.5 cm 
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Clamping holder, 18·25mm 

Product details 

Clampin_g holder, 18-25mm 
Item no.: 45520-00 

Description Related Experiments 

Function and Applications 

Clam_p111 Jaw for eas_y insertion and re lacement of lass ware of d1a 18 ... 25 mm 

Equipment and technical data 

horizontal or vertical position 
sheet steel, powder ainted for ood mechanical and chemical resistance 

2 hooks and 2 magnets to fit to the holes 111 the panel 
additional fixing by _3>ring plugs on the rear ossible 
holder 5.5 cm x 5.2 cm 
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Claf11Ping holder,turnable,8-10mm 

Product details 

Clamping holder,turnable,8-1 0mm 
Item no.: 45522-00 

Description Related Experiments 

Function and Applications 

Clarnp111 ·aw for eas insert ion and re 

Equipment and technical data 

rotatable, thus free choice or angle 
sheet steel, powder painted for good mechanical and chemical resistance 
2 hooks and 2 magnets to fit to the holes in the panel 
additional fixing by spring plugs on the rear possible 
holder 5.5 cm x 5.2 cm 

~-~-- -----
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Apparatus carrier w. fiK. magnet 

Product details 

Apparatus carrier w. fix. magnet 
Item no.: 45525·00 

Description Related EKperiments 

Function_ and Applications 

Can be freely positioned on the panel as a earner for the heater of the _glass jacket system, beaker. burner etc. With fixing rubber and belt for secure holding 

Equipment and technical data 

• sheet steel, powder painted for good mechanical and chemical resistance 
width 14.5 cm 

• depth 1 1 .5 cm 
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Stop clock, demo.; diam. 13 cm 

Product details 

Sto clock, demo.; diam. 13 cm 
Item no.: 03075-00 

Description Related Experiments 

Functions: Start/Stop/Reset/Additionouter scale 0 ... 60 sec.inner scale 0 ... 100 min.clock-face diameter: 11 0 mmdimensions: (175 x 130 x 
40/90) mmincl. 1,5V battery 

-----------------~ 



E2 General laboratory items 
2.5 Connecting cables, adapter,, pluaa, acoe1aorlea 

(Connecting cables, 4 mm plug, 32 A k' .-c:::@1-------
Copper strand lead in a very flexible plast ic insulation; 4 mm laminar plug pin, 
contact strips made of copper-berylium, both nickel- coated. Plug head has an 
axial socket for connection of further cable; lead section 2.5 mm2, permanent 
load capacity 32 A 

I Length Article no. for colour: 
red yellow blue black green-yellow 

10cm 07359.01 07359.02 07359.04 07359.05 07359.15 
25 cm 07360.01 07360.02 07360.04 07360.05 07360.15 
50 cm 07361.01 07361.02 07361.04 07361.05 07361.15 
75 cm 07362.01 07362.02 07362.04 07362.05 07362.15 

100cm 07363.01 07363.02 07363.04 07363.05 07363.15 
150 cm 07364.01 07364.02 07364.04 07364.05 07364.15 
200 cm 07365.01 07365.02 07365.04 07365.05 07365.15 

Connecting cables, 2 mm plug, 5 A 
As for the 32 A connecting cables described above, but with 2 mm plug, lead 
section 0.25 mm2 and permanent load capacity max. 5 A. 

Connecting cables, 
4 mm plug, 19 A 

Favourably priced version, particular­
ly for student experiments. As for the 
32 A connecting cables described 
above, but with lead section 1 mm2 

and permanent load capacity 19 A. 

Length Article no. for colour: 
red blue 

25 cm 07313.01 07313.04 
50cm 07314.01 0731 4.04 

Slotted rack 

Length 
cm 

7,5 
15 
25 
50 

100 

07350.01 
For holding connecting cables. Can be wall 
mounted or fixed to the inside of cupboard doors.: 
Angled plate with 15 slots for orderly hanging of 
cables. 
Length of slots: 60 mm 
Overalllength: 410 mm 

Article no. for colour: 

~ 
red yellow blue black 
07353.01 07353.02 07353.04 
07354.01 07354.02 07354.04 

~ 
07355.01 07355.02 07355.04 
07356.01 07356.04 
07357.01 07357.05 

Safety connecting cables, 4 mm plug, 32 A 
The metal conducting parts of the plug are reliably prevented from being 
contacted by a fixed plastic sheathing. 
Contact strips made of nickel-coated copper-berylium. Plug head has an axial 
socket for connection of further cable; lead section 2.5 mm2, permanent load 
capacity 32 A: 

Length 
red 

25 cm 07335.01 
50cm 07336.01 

100cm 07337.01 
200 cm 07338.01 

Connecting cable, 30 kV 

High voltage cable with 4 mm plug pins, e.g. for 
connection of the 10 kV high voltage supply unit (ar­
ticle no. 13670.93), the ignition spark generator (ar­
ticle no. 11155.00) or appropriate measuring instru­
ments. 
• Electric strength: 30 kV 
• Load capacity: 10 A 
• Section: 0.75 mm2 

• Sheath diameter: 3 mm 

Length 

500mm 
1000 mm 

Article no. 

07366.00 
07367.00 

Article no. for colour 
yellow blue black green-yellow 
07335.02 07335.04 07335.05 07335.15 
07336.02 07336.04 07336.05 07336.15 
07337.02 07337.04 07337.05 07337.15 
07338.02 07338.04 07338.05 07338.15 

Connecting cable, 
I = 250 mm, transparent 07360.13 
Particularly suitable for primary schools due to the 
transparent plastic insulation. The metal conduct­
ing parts are completely visible. 
Specifications as for connecting cables 32 A. 
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4. TESS - Students Experiments ______!lli , ?H•,we '1 h · bl 
advanced 4-.:.5 P ysrcs - Renewa e Energy 

Student set Renewable energy 3, Fuel cells 

Benefits 

• Complete equipment set: simple executi­
on of the experiments 

• The equipment is stored in a rugged, sta­
ckable and compact box, allowing quick 
control of completeness (foam insert) 

• Matched with international curriculum: 
all topics are covered 

• Comprehensive treatment of all subjects 
of energy, its conversion and storage and 
the use of renewable energy sources 

• With set Renewable Energy quantitati­
ve treatment of additional relevant key 
technologies 

Analog Set 

10 Experiments: 
• Generation of hydrogen and oxygen using 

a PEM electrolyser 
• Generation of electric energy using a PEM 

fue l cell 
• Solar-hydrogen system 
• Wind- hydrogen system 
• Characteristic curve of a PEM electrolyser 
• Faraday efficiency and energetic efficiency 

of a PEM electrolyser 
• Current-voltage characteristic of a PEM 

fuel cell 
• Faraday and energetic efficiencies of a 

PEM fuel cell 
• The efficiency of a electrolyser-fuel cell 

system 
• current-voltage characteristic of an air 

breathing fue l cell 

Necessary Equipment 

Student set Renewable energy 1, Basics 
and thermal energy, TESS advanced Applied 
Sciences 
15287-88 
Student set Renewable energy 1, necessary 
accessories for 1 group 
13480-88 

Recommended Equipment 

Software interTESS Applied Science, 
Renewable Energy, DVD 
01081-00 
curricuLAB ActivityManager, site licence 
14575-62 

-
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4, TESS - Students Experiments __!ill • -»H•,we 
2 h 

. 
advanced 4, .5 P ysrcs - Renewable Energy 

Student set Renewable energy 1 
d igital and analog 

•·. ~ r:, . . 
1.:.1 - -

~ 
<, + --

Benefits 

• Corn letc c 
rnents 

• Covers energy conversion, heat energy 
from solar energy, ambient heat 

• The equipment is stored in a rugged, sta­
ckable and compact box, a llowing quick 
controlif set content is complete 

• Matched with international curriculum: 
a II topics are covered 

• Covers major interdisciplinary and l<ey 
technologies 

• Interactive experimenta l procedure with 
interTESS, a software for PC assisted 
experiment performance, ana lysis and 
evaluation 

• Use of the software interTESS minimizes 
preparation time and encourages indivi­
dual learning speeds 

• Together with the two supplementary 
sets, more than 30 additional experi ­
ments can be carri ed out covering solar, 
wind, water energy and fuel cell techno­
logy 

• 

Digital Set 

17 Experiments: 
• Conversion of light into moti on with a 

so lar cell 
• Conversion of mechanica l energy into 

electrical energy 
• Conversion of thermal energy into electri-

ca l energy 
• Conversion of thermal energy into motion 
• Driving a water wheel 
• Thermal conduction 
• Influence of surface on the absorption of 

solar energy 
• Influence of insulation on the absorption 

of solar energy 
• Using the greenhouse effect with a solar 

collector 
• Heating water in a solar collector 
• Thermal insulation of houses and thermal 

imaging 
• Thermal radiation and greenhouse effect 
• Generation of electrical energy using a 

thermogenerator(thermoelectric power) 
• Therm al voltage and temperature 
• Pe ltier effect: cooling engine 
• Pe ltier effect: heat pump 
• Using ambient heat 

-
• 
--

o~ ,, ' • 
( Q,t-11 1

1
~ 

+ 1 Cobra SMARTsen~ Temperature 
+ 1 Cobra SMARTsense Voltage 
+ 1 Cobra SMARTsense Current 

Analog Set 

The set continues to be available in the 
classical version: 
Studrnt set Renewable energy 1, analog 
15287-88 

Necessary Equipment 

Student set Renewable energy 1, 
necessary accessories for 1 group 
13480-88 

Recommended Equipment 

curricuLAB• measureAPP 
for i0S und Android ~~ 
curricuLAB• ActivityManager, site licence t 145757~---- ---

-... ----7n,,1 
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____Ill i ?H•,we 4. TESS - Students Experiments advanced h · b I 4.2.5 P ys1cs - Renewa e Energy 

Student set Renewable energy 2, Solar, Water, Wind I= J :TEssl 

Benefits 

■ Complete equipment set: simple executi­
on of the experiments 

■ The equipment is stored in a rugged, sta­
cl<able and compact box, allowing quicl< 
control of completeness (foam insert) 

■ Matched with international curriculum: 
all topics are covered 

■ Comprehensive treatment of a ll subjects 
of energy, its conversion and storage and 
the use of renewable energy sources in 
combination with Set Renewable Energy 
in more than 40 experiments 

■ With set EN-SW quantitative treatment of 
additional relevant key technologies 

Analog Set 

26 Experiments: 
• Influence of illumination level on voltage 

and current of a solar cell 
• Influence of surface area of solar cell on 

vo ltage and current 
• Voltage and current in a series connection 

of solar cel ls 
• Vo ltage and current in a para llel connec­

tion of salau eUs--

• The solar cell as a power source for LED 
■ The solar cell as a diode 
• Voltage and current of a solar cell as a 

function of light intensity 
■ Storage of electrical energy of a solar cell 

with the aid ofa rechargeable battery 
■ Solar-dark characteristic curve 
■ The characteristic current-voltage curves 

of solar cells 
• Storage of the electric energy from a solar 

cell in a capacitor 
■ Electrical energy from wind energy 
■ Influence of wind speed 
■ Influ ence of wind direction 
• Wind energy under load 
■ Influence of number of rotor blades 
• Storage of electrical energy from wind 

energy with the aid of a rechargeable 
battery 

• Storage of the electric energy gained from 
wind energy in a capacitor 

• Current-vo ltage characteristic of the wind 
wheel 

■ Pumping water using solar energy 
• Pumping water using wind energy 
• Efficiency of the pump in the conversion 

of electric energy to potential energy 
• Running water drives a generator 
• Heati ngwaterustng-a-pMa oor,~c~ ro~u~g=--

• l!l1 •. 

• How heating is influenced by the position 
of the absorber in the parabolic trough 

• Model of a parabolic trough field 

Necessary Equipment 

Student set Renewable energy 1, Basics and 
thermal energy 
15287-88 
Student set Renewable energy 1, necessary 
accessories for 1 group 
13480-88 

Recommended Equipment 

curriculAB ActivityManager, site licence 
14575-62 
TESS advanced Renewable Energy EN-BS 
optional acessories for l group /l o/ V-
13481-88 (1/',-Y y'Y' V 
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r»H'IWE PHYWE Power Supply 13506-93 
excellence in science 

DC: 0 ... 12 V , 2 A/ AC: 6 V, 12 V, 5 A 

PHYWE Systeme GmbH & Co. KG 
Robert-Bosch-Breite 1 0 
37079 G6ttingen 
Germany 

Phone +49 (0) 551 604-0 
Fax +49 (0) 551 604-107 
E-mail info@phywe.de 
Internet www.phywe.com 

Operating instructions 

( E 
The unit complies 
with the applicable 
EU-guidelines 

2 

7 

1 

Fig. 1: PHYWE Power supply 13506-93 

TABLE OF CONTENTS 

1 SAFETY PRECAUTIONS 

2 PURPOSE AND CHARACTERISTICS 

3 EXPLANATION OF THE SYMBOLS 

4 FUNCTIONAL AND OPERATING ELEMENTS 

5 HANDLING 

6 NOTES ON OPERATION 

7 TECHNICAL DATA 

8 WASTE DISPOSAL 

1 SAFETY PRECAUTIONS 

• 

• 

• 

Attention I 

Carefully read these operating instructions completely be­
fore operating this instrument. This is necessary to avoid 
damage to it, as well as for user-safety. 
Check that your mains supply voltage corresponds to that 
given on the type plate fixed to the instrument. 
Install the i nstrument so that the on/off switch and the 
mains connecting plug are easily accessible. Do not cover 
the ventilation slits. 

_Lll,••••-.-n • WW I. excellence In science 

www.phywe.com, © All rights reserved 

• Take care that no liquids or objects enter in through the 
ventilation slots. 

• Only use the instrument in dry rooms in which there is no 
risk of explosion. 

• Do not operate if there are visible signs of damage to the 
unit or the connection cord. 

• Only use the instrument for the purpose for which it is in­
tended. 

• Only use the mains power cable that is supplied with the 
unit or an equivalent cable. 

2 PURPOSE AND CHARACTERISTICS 
The unit is a high performance, low voltage source which is 
ideal for use in schools, laboratories and training establish­
ments. Due to its economical price and excellent electrical fea­
tures it is especially suitable for student experiments on elec­
trical theory and electronics. 
The unit has a short-circuit proof DC voltage output which can 
be operated both as an electronically regulated DC source of 
0 ... 12 V and as a regulated constant current source of 
0.005 ... 2 A. In addition, the instrument supplies 6 V and 12 V 
ungrounded alternate voltages with load capacities of up to 
5A. 
All voltages are galvanically separated from the mains and are 
within the low voltage protection range. 

13506-93 / 4616 



3 EXPLANATION OF THE SYMBOLS 

Safety isolating transformer, 
short-circuit-proof due to special safety 
measures 

4 FUNCTIONAL AND OPERATING ELEMENTS 
The unit is accommodated in an impact resistant plastic hous­ing. A retractable carrying handle is recessed into the unit and can be folded down so that the instrument slopes down to­wards the back. Four rubber feet provide resistance to slip­ping. The unit can be stacked onto other units of the same de­sign, because the rubber feet fit into cup-shaped recesses of the unit beneath, ensuring that the top instrument does not slide off. The sloped position can only be used for the upper­most unit of the stack. 

The supplied connecting cord is used to connect the unit to the AC mains. The cord is inserted into the equipment connector at the back of the unit. The two-pole mains switch for oper­ating the unit is situated in the immediate vicinity of the equip­ment connecting plug at the back of the unit. 

All other functional and operating elements are located on the front panel of the unit (see Fig. 1 ): 
1 Outputs 6 V AC, 12 V AC/5 A 
Three 4 mm safety sockets; the rated voltages of 6 V and 12 V are obtained when approximately half the rated current (2.5 A) is drawn. With simultaneous loading the maximum value of the sum of both currents is 5 A. 

2 Output0 ... 12VDCI0 ... 2A 
Pair of 4 mm safety sockets for obtaining the voltage selected with the control knob ( 5) or the constant current set with the control knob (3). 

3 Control knob "Current limit" 
For the continuous adjustment of the maximum current from about 5 mA to 2 A. Constant current operation requires the load resistance to be lower than the quotient of the voltage set with the control knob (5) and the current limit set with (3). 
4 Indicator "Constant current mode" 
Lights up when the current limit selected with the control knob (3) is reached. In this case the voltage is no longer regulated, depending instead on the load resistance. 
5 Control knob "DC voltage" 
For the continuous adjustment of the electronically regulated (stabilised) DC voltage from 0 V to 12 V. If the current drawn is lower than the current limit set by the control knob (3), i.e. if the indicator (4) does not light, then the set voltage is being regulated. 

6 Mains indicating lamp 
Indicates that the mains voltage is connected and the unit is switched on. 

7 Automatic cut-off 
This is wired in the mains feed and protects all outputs. After it has tripped, the cause of the overload should be rectified. The cut-off can then be switched in again after a brief cooling pe­riod . The total maximum power that can be drawn is 60 VA. 

www.phywe.com, © All rights reserved 

5 HANDLING 
The instrument is ready to use immediately on being switched on. We recommend that the voltage regulator and the current limiter are not set higher than is required for the particular ex­periment. Should the current-limitation display (4) light up be­fore the target voltage is reached then, after a repeated check on the circuit, set a higher limiting value if required. 
The scales at adjusting knobs (3) and (5) are suitable for coarse adjustment of the corresponding values. The use of measuring instruments is necessary for accurate adjustment. The direct voltage output is permanently short-circuit proof, without that the automatic circuit-breaker is triggered on dis­connection. Should the 60 VA performance limit be exceeded at the alternating voltage outputs, then the automatic circuit­breaker responds within a short time. The same is true when, on simultaneous loading of direct and alternating voltage, the total power withdrawn (including the power lost across the con­trol system) exceeds 60 VA. 

The thermal circuit breaker integrated in the transformer is an additional protection at extreme ambient temperatures and on use of the instrument at full capacity. When appropriate, this disconnects from the mains circuit and, after cooling (approx. 20 min), automatically reconnects to it. In the meantime, the cause (overloading, hindrance to heat release by stapling, sunshine etc.) should have been eliminated. 

Attention I 

The power supply is to be exclusively used for supplying suit­able experimental set-ups and instruments. The user carries the responsibility for the operational reliability of the set-up to which the instrument is connected. When it is connected to in­correct circuitry, even the relatively low performance provided by the instrument could cause considerable damage (fire haz­ard!). To avoid unnecessary risks, we therefore recommend that the setup which it is to supply be carefully checked prior to switching the power supply on. 
The connection of AC and DC outputs in parallel is not permit­ted. This could result in the destruction of the DC output. 

l.,_,,Q,-, V:, ~1fr,,--.· 
< -.. -=7,,,,/v-
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6 NOTES ON OPERATION 

CE 
This high-quality instrument fulfils all of 
the technical requirements that are 
compiled in current EC guidelines. The 
characteristics of this product qualify it 
for the CE mark. 

Due to the safe isolation and the 
safety isolating transformer in accord­
ance with DIN EN 61558-2-6 (as per 
BG/GUV-SI 8040 "Sicher experimen­
tieren mit elektrischer Energie in 
Schulen" (Safe experimentation with 
electrical energy at schools) and SI 
8070 "Richtlinien tor Sicherheit im Un­
terricht" (RiSU) (Regulations for safety 
at school)), this power supply unit is 
particularly suitable for student experi­
ments and for all age levels ("compli­
ant with the regulations for safety at 
schools"). 

This instrument is only to be put into operation under specialist 
supervision in a controlled electromagnetic environment in re­search, educational and training facilities (schools, universi­
ties, institutes and laboratories). 
This means that in such an environment, no mobile phones etc. are to be used in the immediate vicinity. The individual 
connecting leads are each not to be longer than 2 m. 
The instrument can be so influenced by electrostatic charges 
and other electromagnetic phenomena that it no longer func­tions within the given technical specifications. The following 
measures reduce or do away with disturbances: 
Avoid fitted carpets; ensure potential equalization; carry out experiments on a conductive, earthed surface, use screened 
cables, do not operate high-frequency emitters (radios, mobile phones) in the immediate vicinity. 

7 TECHNICAL DATA 
(typical for 25 °C) 
Operating temperature range 

Mains supply 

5 .. .40 ·c 

The instrument corresponds to protection class I. It is only to 
be connected to a socket with an earth lead connection. 

Connecting voltage 
(+6%/ -10%) 

Mains frequency 
Power consumption 
Mains fuse 

DC voltage output 

see type plate 

50 Hz/60 Hz 
68VA 
circuit breaker 

Output voltage 0 ... 12 V 
Rated current 2 A 
Current regulator adjustment range approx. 0 ... 2 A 
Ripple Vpp = max. 1 mV 
Internal resistance s10 mo 
Overload protection short-circuit proof 

AC voltage outputs -----f2] Output voltages ___ 6 V 12 V ~ L.....J 
Rated current 5 A (in total) 

Overload protection 

Total load capability 

Housing dimensions (!nm3
) 

Weight 

www.phywe.com, © All rights reserved 

temporary (1 h) 8 A at 6 V 
overcurrent cut-off 

60VA 

206 x 130 x 160 (WxHxD) 
approx. 3 kg 

8 WASTE DISPOSAL 
The packaging mainly consists of environmentally-friendly ma­terials that should be returned to the local recycling stations. 

• 

Do not dispose of this product with normal 
household waste. If this unit needs to be 
disposed of, please return it to the address 
that is stated below for proper disposal. 

PHYWE Systeme GmbH & Co. KG 
Customer Service 
Robert-Bosch-Breite 10 
37079 Gottingen 
Germany 

Telephone +49 (0) 551 604-274 
Fax +49 (0) 551 604-246 

13506-93 / 4616 



ir'lt'IWE 

PEl'tl'I fuel cell for hydrogen/oxygen and hydrogen/air operation, SB 

Product details 

~ M fuel cell for hydrogen/oxygen and hydrogen/air o eration, SB / ~e: no.: 05661-00 

Description Related Experiments Accessories 

Function and Applications 

Students Electron ic Bui lding Block with PEM fuel cell for Hi/0 2 operation and H2/air operation. To perform student experiments in the field of hydrogen technology, for example conversion of hydrogen to elect rical energy and its use. 

Benefits 

Easy and comprehensive experimentation due to compatibility to other devices in the field of renewable energy. With air/H2 operation for a more realistic application of h-technology, for example in cars or power supplies. 100% reliable contacts due to interlocking building blocks and gold plated contacts even under humid climate conditions Integrated electrical devices are visible from the rear. 

Equipment and technical data 

PEM fuel cell H,/OJ 500 mW 
PEM fuel cell H /air 1 50 mW 
H x W x D: 50 mm x 40 mm x 50 mm 
Imprinted polarity indication 
Gold coated side contacts 

Accessories 

Gas storage, SB (05663-00) 
PEM electrolyser, SB (05662-00) 
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PEIIA electrolyser, SB 

Product details 

~ EM electrolyser, SB / I ;tern no.: 05662-00 

Description Related Experiments Accessories 

Function and Applications 

Students Electronic Bui lding Block with Electro_lyser for H, and O roduct1on. To perform student experiments in the field of hydrogen technology, for example solar-hydrogen and wind-hydrogen technology. 

Benefits 

Easy and comprehensive experimentation due to compatibility to other devices in the field of renewable energy, especially wind generator. 
100% reliablecontacts due to interlocking building blocks and gold plated contacts even under humid climate conditions. Integrated electrical devices are visible from the rear 
Reverse voltage protection by a diode 

Equipment and technical data 

Hydrogen production 5 cm1/mrn 
Oxy_gen production 2.5 cm3/min 
Power: l . l 6 W 
H x W x D: 50 mm x 40 mm x 57 mm 
Imprinted polarity indication 
gold coated side contacts 

Accessories 

Gas storage, SB (05663-00) 
PEM fuel cell, SB (05661-00) 

----------
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Gas storage, SB, incl. tubes and plugs 

Product details 

Gas stora e, SB, incl. tubes and plugs 
Item no.: 05663-00 

Description Related Experiments Accessories 

Function and Applications 

Students Electronic Building Block with Gas Storage for 303cm H2 or 0 2• To perform student experiments in the field of hydrogen technology, for example solar-hydrogen and wind-hydrogen technology. 

Benefits 

Easy and comprehensive exP.erimentation due to compatib1ht to other devices in the field of renewable ener y. 
Equipment and technical data 

Volume. 30 cm1 

H x W x D: 90 mm x 55 mm x 40 mm 

Accessories 

PEM electrolyser, SB (05662-00) 
PEM fuel cell, SB (05661-00) 

------------------------~ /¼-;:~rt-
") \, 
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oMM with Nier-Ni thermo couple 

Product details 

DMM with Nier-Ni thermo couple 
Item no.: 07122-00 

Description Related Experiments Downloads and Documents 

Function and Applications 

Hand-held instrument for measurement of voltages, currents, resistances.capacitance, frequency and temperature. 
Benefits 

with continuity check function and diode t est, auto power off.display illumination and measurement value hold function. 
Equipment and Technical Data 

Overload protection by diodes and fine fuses for 0. 2 A and 20 A 
Plastic housing with rubber frame and 4 mm safety socket s. 
Thermocouple socket type K. 
3 1 /2-digit LC-display: 38 mm 
Voltage:0 ... 0.2 / 2 / 20 / 200 / 1000 V DC; 0 ... 2 / 20 / 200 / 700 V AC 
Current AC/DC: 0 ... 0.2 I 2 / 20 / 200 mA; 0 ... 20 A 
Resistance: 0 ... 200 Ohm; 0 ... 2 / 20 / 200 kOhm; 0 ... 2 / 20 MOhm 
Temperature: -20 .. . 760°C 
Frequency: 0 ... 20 kHz 
Capacitance: 0 ... 2 / 20 / 200 nF; 0 ... 2 / 200 µF 
Impedance: 1 O MOhm 
Dimensions (mm): 92 x 195 x 38 
Mass: 380 g 
Including test leads, 9 V batte block, N1Cr-N1 the1mocouple type Kand manual. 
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Digi tal stop watch, 24 h, 1/ 100 sand 1 s 

Product details 

. ~ i ital stop watch, 24 h, 1/100 s and 1 s ✓ ~em no.: 24025-00 

Description Related Experiments Downloads and Documents 

Function and Applications 

Digital stop watch and clock with 6-digit LCD and 3 operation buttons 

Benefits: 

Mode: clock/stop watch- Start, stop, split are selected by use of separate buttons 
Battery included: button cell SR 41 
Start I Stop I Reset- Addition/ Split/ Dual measurement 

Equipment and tecnical Data: 

Measurement ranges: Minute/ Second/ l /100 Second and Hour/ Minute/ Second 
Resolutions: l /100 s- 1 s 
Displays:- 59 Min. 59 s 99 l /100 s- 23 h 59 Min. 59 s 
Dimensions (mm) H x W x D:62 x 52 x 15 
Mass: 32 g 
Battery life time: 2 years 

------ ----- --- --- -- -



2.5 Conn&ctfng cablee 

(Connecting cables, 4 mm plug, 32 A k::" .c:::@1-------
Copper strand lead in a very flexible plast ic insulation; 4 mm laminar plug pin, 
contact st rips made of copper-berylium, both nickel-coated. Plug head has an 
axial socket for connection of further cable; lead section 2.5 mm2, permanent 
load capacity 32 A 

Length Article no. for colour: 
red yellow blue black green-yellow 

10 cm 07359.01 07359.02 07359.04 07359.05 07359.15 
25 cm 07360.01 07360.02 07360.04 07360.05 07360.15 
50 cm 07361 .01 07361 .02 07361.04 07361 .0 5 07361.15 
75 cm 07362.01 07362.02 07362.04 07362.05 07362.15 

100 cm 07363.01 07363.02 07363.04 07363.05 07363.15 
150 cm 07364.01 07364.02 07364.04 07364.05 07364.15 
200cm 07365.01 07365.02 07365.04 07365.05 07365.15 

Connecting cables, 2 mm plug, 5 A 

r 

I 

As for the 32 A connecting cables described above, but with 2 mm plug, lead 
section 0.25 mm2 and permanent load capacity max. 5 A. 

Connecting cables, 
4mmplug, 19A 

Favourably priced version, particular­
ly for student experiments. As for the 
32 A connecting cables described 
above, but with lead section 1 mm2 

and permanent load capacity 19 A. 

Length Article no. for colour: 
red blue 

25 cm 07313.01 07313.04 
50cm 07314.01 07314.04 

Slotted rack 

Length 
cm 

7,5 
15 
25 
50 

100 

07350.01 
For holding connecting cables. Can be wall 
mounted or fixed to the inside of cupboard doors.: 
Angled plate with 15 slots for orderly hanging of 
cables. 
Length of slots: 60 mm 
Overall length: 410 mm 

Article no. for colour: 
red yellow blue b ac I k 
07353.01 07353.02 07353.04 
07354.01 07354.02 07354.04 
07355.01 07355.02 07355.04 
07356.01 07356.04 
07357.01 07357.05 

Safety connecting cables, 4 mm plug, 32 A 
The metal conducting parts of the plug are reliably prevented from being 
contacted by a fixed plastic sheathing. 
Contact strips made of nickel-coated copper-berylium. Plug head has an axial 
socket for connection of further cable; lead section 2.5 mm2, permanent load 
capacity 32 A: 

Length 
red 

25 cm 07335.01 
50 cm 07336.01 

100cm 07337.01 
200cm 07338.01 

Connecting cable, 30 kV 

High voltage cable with 4 mm plug pins, e.g. for 
connection of the 10 kV high voltage supply unit (ar­
ticle no. 13670.93), the ignition spark generator (ar­
ticle no. 11155.00) or appropriate measuring instru­
ments. 
• Electric strength: 30 kV 
• Load capacity: 10 A 
• Section: 0.75 mm2 

• Sheath diameter: 3 mm 

Length 

500mm 
1000 mm 

Article no. 

07366.00 
07367.00 

Article no. for colour 
yellow blue black green- yellow 
07335.02 07335.04 07335.05 07335.15 
07336.02 07336.04 07336.05 07336.15 
07337.02 07337.04 07337.05 07337.1 5 
07338.02 07338.04 07338.05 07338.15 

Connecting cable, 
I = 2 50 mm, transparent 07360.13 
Particularly suitable for primary schools due to the 
transparent plastic insulation. The metal conduct­
ing parts are completely visible. 
Specifications as for connecting cables 32 A. 




