
E Hoÿoholo I Ke Ana Wela O Ka Pele

ÿÖwehe Laulä:

ÿAÿole maÿalahi e kau ka mea ana wela i loko o ka pele wela. Hiki ke hoÿohana ÿia nä mauhaÿa 
thermocouples a me ka radiometric. Ma ia kiÿina ÿohi häpana, e lawe i kekahi häpana o ka pele wela, a 
laila hoÿokomo i ka wai ÿolu. A laila, e lawe ÿia ka häpana i ke keÿena hoÿokolohua a e kälailai no ka 
magnesium oxide (MgO). ÿO këia ka haÿilula no ka hoÿoholo ÿana o ke ana wela (Centrigrade) = (23 x 
MgO) + 1012. Inä nui ka magnesium oxide, wela loa ka pele.

Nä Pahuhopu:
E aÿo ana ka haumana:

e hoÿomaulia i ke ana wela o ka pele me ka MgO;•	
e hana i kekahi pakuhi e hoÿolikelike i ka MgO a me ke ana wela;•	
e hoÿohana i ka ÿikepili mai ka luaÿi pele o Mauna Loa i ka makahiki 1984; a me•	
e maopopo i ka pilina ma waena o ke ana wela a me ka MgO.•	

Nä Pono Haÿawina:
Nä mïkini helu•	
Ka Pepa Haÿawina Haumana: “E Hoÿoholo I Ke Ana Wela O Ka Pele” •	

Ke Kaÿina Hana Haÿawina:
E noi i nä haumäna pehea e hoÿoholo ai nä känaka ÿepekema i ke ana wela o ka pele. 1.	
E wehewehe, loaÿa kekahi mau kiÿina hana no ke ana wela o ka pele e like me ka thermocouples 2.	
uila kekahi mauhaÿa i hoÿokomo i ka pele. Loaÿa nä mauhaÿa radiometric (ua like këia me kekahi 
pahu paÿi wikiö) ÿo ia kekahi mauhaÿa e palapala i ke ana wela o ka ÿili o ka pele. ÿAno paÿakikï 
ka hoÿohana ÿana o ka mauhaÿa radiometric no ka mea heluhelu ia ka wahi maÿalili puni o ka 
pele. ÿO ke kälailai kemikala (chemical) kekahi kiÿina ÿë aÿe no ka hoÿoholo ÿana o ke ana wela o 
ka pele. Aia ka magnesium oxide i loko o ka pele. Hiki i nä känaka ÿepekema ke hoÿoholo i ke 
ana wela o ka pele ma mua pono o ka maÿalili ÿana ma muli o ka päkëneka magnesium oxide 
(MgO) i loko o ka pele. 

E käkaÿahi i nä mïkini helu a me ka Pepa Haÿawina Haumana: “E Hoÿoholo I Ke Ana Wela O 3.	
Ka Pele.” E heluhelu a kükäkükä i Ka Nïnau Hoÿäÿo. E noi i nä haumäna e käkau i ke kuhiakau 
a laila e hoÿomaulia i ka ÿikepili no ka Pakuhi (Table)#1.

E höÿike i nä haumäna pehea e käkuhi ai i ka ÿikepili ma ka Pakuhi (Graph) #1. E noi i nä haumäna 4.	
e hoÿokö i ka pakuhi.

E wehewehe no nä nïnau 3 a me 4 i ka mähele Ka ÿIkepili Kälailai, e hoÿomaulia i ke ana wela o nä 5.	
häpana pele maoli, a laila e käkuhi a lepili i këia mau häpana ma ka pakuhi. E höÿike, a laila e noi i 
nä haumäna e hoÿokö i ka pepa haÿawina haumana. 

E kükäkükä i nä hopena o nä haumäna.6.	

Aia nä pane ma ka ‘ao‘ao a‘e

Nä ÿÖkuhi Na Ke Kumu 
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Nä ÿÖkuhi Na Ke Kumu 

E Hoÿoholo I Ke Ana Wela O Ka Pele

Nä Pane I Ka Pepa Haÿawina Haumana:

Ka Pakuhi ÿIkepili 1:		  Ka ÿIkepili Kälailai #1:

MgO% Ke Ana Wela (˚ C)

4 1104

4.2 1108.6

4.4 1113.2

4.6 1117.8

4.8 1122.4

5 1127

5.2 1131.6

5.4 1136.2

5.6 1140.8

5.8 1145.4

6 1150

6.2 1154.6

6.4 1159.2

6.6 1163.8

6.8 1168.4

7 1173

								        Ka ‘Ikepili Kälailai #4:
Ka MgO i loko 
4.1% = ~1106˚ C
5.9% = ~1148˚ C

Ka Hopena:
E ‘oko‘a ana nä pane akä pono 
këia: ke pi‘i ka MgO i loko, pi‘i pü 
ke ana wela; ke emi ka MgO i 
loko, emi pü ke ana wela. 

Ka ÿIkepili Kälailai #2:

Ka Häpana Ka Lä Ka Mamao (km) MgO % Ke Ana Wela (˚ C)

ML-156 3/25/84 0.0 6.57 1163.11

ML-176 3/25/84 8.76 6.17 1153.91

NER-12/27 3/30/84 14 4.42 1113.66

ML-210 4/15/84 21.63 5.48 1138.04

Ka ÿIkepili Kälailai #3:
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E Hoÿoholo I Ke Ana Wela O Ka Pele

Pakuhi #1:

MgO% Wela (˚ C)

4 1104

4.2 1108.6

4.4 1113.2

4.6 1117.8

4.8 1122.4

5

5.2 1131.6

5.4 1136.2

5.6

5.8 1145.4

6

6.2 1154.6

6.4

6.6

6.8 1168.4

7 1173

Ka Nïnau Ho‘ä‘o:

Pehea ka pili o ke ana wela o ka pele i ka nui o Magnesium Oxide (MgO) i loko o ka pele?

Ka ‘Ike Hou A‘e:

ÿAÿole maÿalahi e kau ka mea ana wela i loko o ka pele wela. Hiki ke hoÿohana ÿia nä mauhaÿa 
thermocouples a me ka radiometric. Ma ia kiÿina ÿohi häpana, e lawe i kekahi häpana o ka pele wela, a 
laila hoÿokomo i ka wai ÿolu. A laila, e lawe ÿia ka häpana i ke keÿena hoÿokolohua a e kälailai no ka 
magnesium oxide (MgO). Hoÿohana nä känaka ÿepekema i kekahi haÿilula makemakika e hoÿoholo i 
ke ana wela o ka pele ma mua pono o ka maÿalili ÿana ma muli o ka päkëneka magnesium oxide (MgO) 
i loko o ka pele. Ma këia haÿawina, e hoÿoholo ana ÿoe i kekahi mau häpana i lawe ÿia mai ka luaÿi pele 
o Mauna Loa i ka makahiki 1984. 

Ke Kuhiakau:

Pehea ke ana wela o ka pele e pili ai i ka nui o Magnesium Oxide (MgO) i loko o ka pele?  
E käkau i käu kuhiakau ma ke ‘ano he ‘ölelo inä-alaila ma nä laina ma lalo nei. 

Inä_____________________________________________________________________________,

a laila __________________________________________________________________________.

Ka ‘Ikepili:
Pakuhi #1, e hoÿolikelike ka päkëneka o ka MgO (magnesium 1.	
oxide) i ke ana wela o ka pele ma lalo nei. ÿAÿohe kekahi o nä 
ana wela. E hoÿohana i ka haÿilula ma lalo nei e hoÿopiha i nä 
wahi hakahaka.

(23 X MgO%) + 1012 = Ke Ana Wela (˚C)

Laÿana: No ka huli ÿana i ke ana wela o kekahi häpana i loaÿa 
ka MgO me 5%:

T = (23 x 5) + 1012
T = 115 + 1012
T = 1127˚C

Inoa: _________________________________________	 Pepa Haÿawina Haumana
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E Hoÿoholo I Ke Ana Wela O Ka Pele

Ke Kälailai ÿIkepili:

E hoÿohana i ka ÿikepili mai ka Pakuhi #1, e hoÿopiha i ka pakuhi ma lalo nei i mea e hoÿolikelike ai 1.	
ka päkëneka o ka MgO a me ke ana wela.

Ke
 A

na
 W

el
a 

(˚
 C

)

MgO I Ke Ana Wela
1180

1170

1160

1150

1140

1130

1120

1110

1100
MgO %

He mau ÿikepili ma lalo nei mai ka luaÿi pele o Mauna Loa i ka makahiki 1984. I ka pakuhi ma lalo 2.	
nei aia ka häpana, ka lä, ka mamao mai ka puka ea lua pele i lawe ÿia, a me ka päkëneka o ka MgO. 
E hoÿomaulia i nä häpana päkahi o ke ana wela o ka pele i ka manawa i lawe ÿia. E hoÿohana i ka 
haÿilula: Ke ana wela (˚C) = 23 x MgO%) + 1012.

Pakuhi (Table) #2:
Ka Häpana Ka Lä Ka Mamao (km) MgO % Ke AnaWela (˚ C)

ML-156 3/25/84 0.0 6.57

ML-176 3/25/84 8.76 6.17

NER-12/27 3/30/84 14 4.42

ML-210 4/15/84 21.63 5.48

Ke hoÿopiha ÿoe i ka pakuhi ma luna nei me nä ana wela no nä häpana päkahi, e käkuhi i nä häpana 3.	
ma ka Pakuhi (Graph) #1. Mai poina e käkuhi i nä kiko me ka helu häpana.

E ho‘ohana i ka pakuhi, e koho i ke ana wela o ka pele inä ‘o këia ka MgO o loko: 4.	

4.1.% ___________		  5.9% ___________

4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7

Pakuhi (Graph) #1

Inoa: _________________________________________	 Pepa Haÿawina Haumana
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E Hoÿoholo I Ke Ana Wela O Ka Pele

Ka Hopena:

E käkau i kou hopena ma ke ÿano he höpuna ‘ölelo ma nä laina ma lalo nei.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

Ua hö‘oia a hö‘oia ‘ole ‘ia kou kuhiakau? E wehewehe i kou pane.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

Inoa: _________________________________________	 Pepa Haÿawina Haumana
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